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Lecture on Lighthouses.
By Mr. G. J. WELLS (Vice-Chairman of Council).

TtHxda//, December 7, 1920.

The |mterest attachlng 0 this s%bgect w% ﬁnhanced bg/
excellent Lantern VIEW own embracing the historical as wel
aﬁt e technical side, an endlﬂg \9 ace%r conception 0
[ et"% gergant part played in th& navigation of coast fines by

Passenngers durlnﬂogS %ﬁe s metlmes manlfest cuHosn

(t:grm?rqgltl n 0 the SI[IOH ?I%ld the coBrsemtol e set | H

nip’s
or er to reach orti) P rg PJ re more keeﬁylntereste
ﬂ e buoys, beacon %s that mark t tbllne

shoals, etc., WhICh n |cate the sae route In orouto rbour

Dea ing 0 g |th stlono J hts the ecturFr sho
mea s ofs me antern slides the ?radg deve O,ﬁ
dp ehmo ern |g ouse from the earllest beacons e
eye the ancients. hhese early attemr[])ts the 1i qht was
tire mamtalne at t etop ofan emi ence dur g
ours of_dark nessI qh % he re?ar ed as simpl ? acon

aye the

Ing ccouTntISo%N ﬁw need for a fres YarXé”%f \?artnI%ss
i o

uality af interyals: also irreqularities. due tot e varyin co
3|t|0n gthe elements acting on the fire, each of tﬁe}ge %auses
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adding its quota to the uncertainty of its visabili torm
nlghtsgw%eﬂe Its value would [)e at% maximum to the salfor J

0, Quthying jocks e Drighipess of such & light E??'%Qé’st ot
H]gn er ? ot a (?I #erent orm ote I’|(IJ t tower.was found to he
utere necﬁssary hlustrate he evolution %f the gmdern
tower, sli dei Hust atmegt es ccesswg towers aéh stone
roc wereg ? on View T ese slides showed hqw t e ear
&voornegs ngrer f})/rct | Eo rggtlse t Immens ursltramsorlm oseg
o Wl o
II%a ?ng up XJ the bmlalnug of 4 ngw Eddystone tower, w|l1j|sch

C'romer, Norfolk, Headland Type, Catoptric Light.

w de5| nedb Douglas, were glsciHssed a?d |IIu?]trated The

|cuIt| enc nterd In the f]dn to se. were
|)ustrate h re erence to tbe et s%dogteﬂl Ui mg
P towe %:cce o |tOt OrEdcfusCtone ttovever es Cohe eﬁ
CH rsea ci' en (Pe% with a tower a%sea tesgrles of

H 0t0 ra S ustrat19 seas, one exhibitm amag
one l‘be pier at Tynemo wa en g rgassg%o masonsy
Ve BTl o ST S e
WhICh li %t%o&ses re ¢ IIeHy upo to W|thstand durlng tﬁelr

construction as welflas ter completion.
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Great Orme’s Head Lighthouse,

ds on from the byilding of the Irghtpous%s the nesJ
consideration reqdrrrn serrous ?ten ion wast e character an
nature 0 r| han £ 0}/ It Was interesing to
notrce thaé %s es I erd In meatonst V\ff

owrn

L S i Sl S

t rs coc een reserve Qil la IS and ctric

WO vee e rlr?edgret” t¥m Fr}]er\r) ried ern er?eerverrrec{?leS

ro the rI‘Iumlrnant s%th he% S remembere tatony
orizontal ra $ can possi reac t orrzo rt wasma

vr ent that th eewas Inevl reat 03s o light ene
ﬁrs r?] enss

rom an Aowe meet tjrrs trPH%Ie ref?e
Yvere rnto uce ﬂ sU E ? ﬁ howe ri ﬁ
ays could ecau t elrrt nto the horizontal plane, t ?
Increasin P er of the light, Wrthout Incurring the use o
more po er uI r umrnants

Havrng traced d?e necessity for ﬁnd the vglue of lens systems
in the etono ouses, the next devel orfmen was

scheme for tme read hdentr rcatron o[) adjacent Tights, bfase
ponterirr ciple o eMosea habet,J.e.. tsho?

ashes of light ‘arrange af the | entrt r tcourlg
nof remarngrn rﬁrg dr o% arn t esg nctrve gharacer
rstrcs the S sr;emri lenses em to emodrfred an
make uite clear, dia ra lg ht at the Eddystone
were s own and explained; als

o a mode was shown in ‘action
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Paraboloid Mirro r"*™#*?)-

Reelected Ray

Sketch illustrating
Dioptric System
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rIIustriatrn tlie scheme vrsrbly Succeedrng sIr?es showed
sev ral very massive B fames and th emFt 0ds 0 Hrountrn%
t] at the are C B ? ro[(atron ag urH orm aoee contrﬂ -
ousP/ duri urs? ar ness, ny the clock. . The ro er
gsem fy d latter g temercur otation sce
to red{ice Jhe rrctr Jral resist n es to a minimum, were r
ftrate explaine {n aho vegtrlatron s0 that the
v%nr s 0a/rlnnber may be keptc ear of the products of combustion

The interior arr ngeme %of a toY<ver designed f%r the con
tinyous accommo tion 0 t e \ eepe ﬂ ere Fr own b
eries of photogoraﬁ 5, an rna a Tew oto ra s of li ht
ouses and out 83 were shown, so that the syrens u>e<f
g s{ nalling were, t rc{ether with the ar coln ssr ant
seen. Aslr es owrng an unatt N

:

ﬁ ét%?e (r;vnaertowteree Scaib ouan Th% fect/ure conacSO dg
Fﬁgn |nﬁ Mr, MacLaren Itorma gu latin n%erH and té
Is nepliew for functioning as the light- eeper of the mode

tower.

A cordral ote of thanks was accorded M[ lls. We are
|nde ted to tTte Marrne ineer and Aava Arc%rtﬁct for the
oan of the blocks to illustrate the rghthouses and the lenses.

re

The Lubrication of Diesel and Semi-Diesel
Engines.

By Mb. EDMUND G. WAItNE.
HEAD

Tuesday, December 14, 1920, at 6.40 >m

Chairman : Mr. F. M. TIMPSON (Member of Council).

As a preface be}fore start this lecture | should Irk to refer
too eVJ)cHnt whrﬁ Is that | fe | 1t |sq%rte im ossrpg
It fhe whole, su éect o the L1 rication of . Diese andgS

sethrese engines in the course o ecture rrn%
on the engineef. There are no(swo sr(sLemso rication alike
on any two makes.of engine, and | thin

It |sa to d%wrthte
way the engineer in chatge Sefs a out matters astow ether

machiner 0ing,to run right rom g practical sta
point It eang %hrng moregoryless than |nF\)restrgat|ng nne

duced, and closing in the Tower paff of the machinery to an
sextent WH ch WOUn|% prevent splashing of o?t while at the same
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timg draining, %ﬁ the surglus to a working tank in the circuit,
as is usual with most present-day Diesel machinery.

In tt]e foreﬂomﬁ remarks | have Ptven some indication of tn
broad lines on which current practice Is |nst|tute and at t

same time endeavoure J Mt at future designs, but it will b?
reco%ntsed that a rqreat ea eﬁen s on circumstances. Cost 0
construction, wnI g ltot everyt ge ﬁaver ser}ous item, an
one which Is not |ke|ytothaf en the advent o the oreed-lubrica-
tion tw? -stroke. semi-Diese engdne P resent marke
prices, of mac n]ery uncertain evelopments Strikes, rumours
of stnkes and other dtsturblnlg f ctors aff?cttn frade In general,
ermaX] g rpect to have fo da for a onﬁ ime t0 o ew%
the se |D|s en?me as we find it Bon d not.as we wou

wish to have it. Tn the meantime. builders, we imagine, are
not entirely unaware of the”possml ity of Improvement, and we
HSI rest content to concF ourselvés at this huncture with
ubricati na stems as aE led to modern, and perhaps somewhat
restricted, development

A good many gracttcal su% estjons have bfen made of Iate
concernm% theg era runnl of se |D|es?I ac |ner}/

It seems t alr t assuF that suc Inite pro 05|-
tions as have beena vanced are su |C|entlgdlsmterested to war-
rant Investigation. On p omts? | running, most er]-
Ptneer are dgreed that modern an “(?tl elso an excel-
ent character, There seem t ? ittl erence of oplnlor}
as to U ncatgon It 1S not difficult to detect conﬂemnatlono
goo many eatures of modern practtce but at the same time
estions ? |hm rovgment do not al (ftya come a}ong at
te sa rate t that en(\;meers and “drivers of sémi-
Diesel machinery should not hesitate to ero 0se V Improve-
Bneennetrsa ||n existing practice that- may appear beneficial to" users

As far as the average t¥ge of ange Diesel engine s con-
?rned the Iubncatton s¥|s settled down to a basic principle
arrang ement In t e (ia ays 0 ||%career and In most cases
t esystem empoY S orce ricafjon s eamép a tice to
8reate tent ears to.be atr esta lish the
st workable ce comprises a a|n ressure su rom
Y}/ Ich s taAErp da eries 0 connecttons I adln
eanri ound the circumf er?nce IS tur H gr&ove in t
meta commdtnPth the 0|nt entry ot the oil, Ttehng/&os#
tion on a coincident line around the ¢ rcumference 0 t
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'ohA IS dr/”ettjse:f the t‘hentre nrEeetrngIS g Ge tag hollow gglrjtrrsoen
a I rwards whr?e communic atton |s estap-
frsheg B/etPrv gr%the?to?owcrank pm and the interior of the main
shaft. T esa[n 8 cess is fol owed out IF the ¢ itseof the crank-
g(r)rrr] and crtan lea gearrng norrr(r)tmortdee aotterftcrtet |Jshtset% e
Hf [0 Y qgrrﬂledahrou tI t?t @f notorr ma?Py
W%d ) ora ernatrvey an ex%rna |pe ma itte

Th Us & tat o pressure exists from maén earhngs to gud-
geons, if the engine 10 ecrosshea e the” oil Is con-

ngl
ve e ug f0 t?t J ur e. suq %f é ence Parnr r!own to
cra Thrs re sure s chietly dep endrint ont ree |tems
Frrsto ese |ste ressure rn}q ain suppdy romteP
Next mo der of Importance Is the degree 0 ?tmento ear-
mgs whrstathrr factorpresentlr] e Course 0 ordrnarX run-
nq is the temperature of oIl In t es[ystem Frtim a ctrca
sta dB? Int I am lea |nﬂ out considerations of qua It% rscosw
et% the o iJ d assuming that a reasonably suitable
ricant |s employed.

Onte tron of ressure it ﬁeems to beak{nd ofunwrrften
e{) n. on uge |s— not precrse
|ne o rcation— at least & a ét
not now th |s more or less aﬁcepte tan ar nee s or
Serves any a verse comment, stood the test of time aﬂd
IS there oreafrﬂuret he treated wrt due reverence, but at ¢
same fime | believe t at] H ﬁcount of the n%ture of Its origin,
1.e.. in connection wit g speed steam-driven Ynango of
smmr practice, it may become cystomary to lower the fi ‘g
9 , regardipg 10 1bs, as a maximum., As reason, | w
oint o' the tendency to Iower the. rate of revolutions gfmarrne
lese gant Whi eat the «ame trgwe earrneg In mind that an
excesF Phessere IS not to be ame ?nsrgeral Bons are
main t %erence to the arntenanceo etween
journ san earings un er
Reversa res ure t someextentadecrdrng factorrn Idubrr
atr ge Ias 3 earr%r on the matt(er and some
cas on the h| ered two-stroke Diesel as reqar s
a g/ standrn dp to Its work. 1t Is rather ear PIF
to expr%s an %p|n|on and. in anglcase mere prophecy is of litt
value, but | believe indications. go to prove t at, “contrary to
some prevro S erﬂe atrons a(!t earrn% ressure 15 nPt
necessarily demarded, provided that the bearings are properly
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conﬁtructed p035|b\y more than ong firm constru dpttn two-
Etro e martne Diesel plant up to maX|mum present- OWErs
as already prrove th at atgnorma ol ressure%are enttreey un-
necessary. engn 0 beartn S i a much more scientifi
Rer ornt ncet an wa |mart#|ne to e the case.some years a o
gt only with regard to di n3|ons ut also with respect to
admission and retention of toe oil lilm.

?ood many marine engtneers are by thts ttme acquainted

with the Michell thrust block agd LkJ]%W of n etterotlgstaﬂce

feff|C|ent esign. 11 was esta T s that
the two surfaces oéajournal and pearin mus%tnc towar
each other In t |rect|on of motion, so thatt e ojl film cou
ta e up a fapered ormatton and this p nnm?e IS fol owe out
the MIC el t t}rust and or Inary. rtourﬂ ear||1 Time
d es not It O an investlg atton into the s‘oema onsidera-
b Dl o e, el i
mmduental‘l without forced lu rtcatt%n) | must g

ve thts
Inter sttng bJect here, but at the same time | s,houlﬁl recom-
mend every marine engtneer to take an. ﬁ Portuntt |nvesft|
Pattng the demg hecause It carries with It one_ or two useful
essons 1n lubri a\t n, quite apart from the particular form of
construction employed.

Returntn to tge sd]bgect ?f the usual tgge of bearin and |ts
treat rovided thé surface has not been |sftﬂure
Won eru ‘network ot unnecessary oll grooves, it wi st;1n uprto
d wor r} a satjsfactory manner, given enoug
vent of OL urtcat N as isted” In a arﬂ {nea ure {0
grovet m earntg which teodwm/swe plac en {0
reach mteeart to the moon—more o!] ess—ts
not the ast wor% In_ef |C|enc¥ é)n t e contrary, wit F
ure s Roy on the lines Indicated no o Prooves are red
S(f necessary to convey t] cant from e&a thnog tg
rtng and at the sa ettmet clearances can be, a ul
[ ced to anmtnt neortwo moderately slac brasa
WI| have the e Iowe in th 0|I pressure t? an apprecia
gree as soon astecncu at n roceeded for a short ttme
hetemgeﬂratute as nsenafew rees, eresan engtne

e
’f earings are 'fg fo the sa?e w r mggJ mtt In Jne
nstpace Wi keepasatts ctory pressure orm nths on en

far as the s themselves are concerned, the design is of
smafl moment. p”rrHE generafpracttce appears to he tnjat gngtne
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drt en pIungeréJétxnps are fitted t? smaller Elant ntlst the
-powere ern marine Diesel en |ne takes ifs o o %
H F Pressure from or |nar¥V9earw eel pn mps, usually 1
uplicate, or,.In some twin sc(e vessels, trnf icate.  They are
mostly eIectrtcaII dnven an work excellently.  Plunger
E nﬁts mzwo Co rse he rdven from anal convenlent ortton of
ha 9 aV|n ue regard to sPee an capacW)(][1 pumno
One s tem IS 8 orth comment In whic
%dtr ctly-driv n from an e cent}nc o{t the matn aft Whll t
the plun er is bored up Its lengt di char%es |rstI to the-
eccentrcstra t ence(t rough % e In t e sheave tq t e main
% earings, crankheads and gudg eﬁns not asmﬁe plﬁ
rb% itted 19 the sglstem However, this arrangement 0.
somewhat uncommon.

Tnat tP e working temperature of tgeonh s a (lecided hearing
on tne efficiency oj tﬁe engine, has. been realjsed for some con-
alﬁerable time, ‘and t

ere are etnthe Indication th&t consider-
e |mport%nce as attache to this feature erman en
gtneers hn their deve Pment of the submarine Diesel %n
e war. As i
dea

urtng our own aCtIV(J'[I S In researc
are ¢ ﬂCGI’ﬂ 'h ee?]OO rivate and Government, exXp er|

mentatton cape ont Ko e to fime. " Some Tecent

tests at the National Physica ratov\}/ In_connectian W|th 3

worr? ear tesTttn mactfing § owt th pure mineral oi

an efficiency o 6 erce{tt wgs o ttne o stat 52de regs
|C|ency ell Bq

h
enttgra e t e g b t TO(S)pA

el
cent at [ (ees Centigra f grees pd2
vmlent OSCI lation 0 %ear r ndere %

rees enttr
9@ || icult to obtain, and Jt IS Interesting to_note taat
8 t)ca temperature remained the same whén the load was

AT e
@ that the (ﬂ clency 88 occurs suddenly articular heat
erm oil. shows a gra crease .| Ferna as the te

e e tnettfbnm'% i

e value o | raphite t asasoben he su

0 mvestt atlo p ars t atw |ean|ma and veget e

ogss ow a t5| ns of Improvement, with mtneral ?
dition o |te as, .in some instances, a beneficial

In the case f ot bearing graphite has often proved usefu
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hut its employment mus be attended wréh care, and verg
moderateod< an |t|es only sou b emﬂlo on account of th

e BER O
seemsyr“) Pmpro% %Ie tnat raphrte mrﬂ tuse?%r?ypbe emplo ed

e s %re”n‘)%ttén %nrr,d Sl tesu‘f&raatr”técu“n't‘ftta'eté
H fﬂt not only lu rrcat S the iston rings but assists
towarr?s fi neg up minuge 1 s% andl %

(f ores, etc., and there
increasing the' compression |n a badly worn engine,

[n the ordinar waI)/ yIrnder Irner%ofb th Diesel and semi-
DreseIFIant are. alx bricated tr] an encircling rin
g nr{rhprow [r ra c es. Whicli communicate” wit
lés'in the ¢ rnder hes anches, o CQUISE, run { rOlHr
Jacketin sace the oIl use are of various dua ities
wrt anew e g alow vrsc?srtP/or rsmostsurt ble on account
of t ecomﬁ)ar rveysmalieagnces while as t ese rncre sea
mare VISC ay 8mpoye %comﬁaratrvey % s]
Eornt IS desiranle, i or %r t0°avoid the ris >ép 0510 Bnt e
rankcases ou the as I(?w astthe Istons and rings; but of

course this qualitication does nat arise In ase” of ‘large
engines fitted with crossheags guides, and |soratedcylrndersg

Air comJJressors demand care in the seIecAron of oil, as the

?orrosron f Intercooler corls has been trace t(i organic. acids
ormed b(Y >%| ation of the lubricant e]ne Y eakrn% a
Aner |0 sp%crfrc nravrt nd i as

sidere surtable for ose.” Testing for

nt.Is
aigh Qint an
vrscosrt |s rat er out of te scoRe of the Dractica en Ineer on

hoard, Dut syrferhasm ntion that as arasvrseosr y IS con-
cerned It rs os ble to stt IS by an Iinstryment o srmHecon
?_suctron an aﬁperoac rng %accurac of laboratory devices

owever, as the viscomet (P Ind.1s somew Ft expen-
sive..and, rfn reoyer, testrn? of t |Ts escription 1 out of the ‘real
Rrovrnceot river. further refe

rence heed not be made to It

ricatjn es. and fitti are fruitful sources of
trou%?e untes% F dptr)vrth care rlPﬁrou hout the engine no
s st m. of Pﬂrgrn ettﬁr e emﬁ ifies the Proverh concerning .a
lg ti Q t| r[r %? afte msRectron or repair
hou be a hard and astru ? owthroud J Ies, udp
connectron etc., or, .alterna rve}r ePSS a_wire in order
to ensure that there'is complete freédom from forergn matter.
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ST .rf.;rprrf?annanrraﬁ M
aI

U
g Ine IS more ann npg g
|nda amage threa espePA |f the nut has to be Legrge 9%5

|n %ne%iwtlnroaur pgsllrtd(r)rnedaen .varﬁt ”na”n’u ﬁse start

sor ion.comnnections te on arnorot er earrn
e tig ftﬂ wel hme— re erablgl akin lra

e u | n iS S

r %Jr?ranntt |In In aflnorto biticy the nipple will twist 0
£ss 0 server! ngtrme P Y &

The Bractrce oJ soft- solderrnﬁ; Iubrrcatrn prpe connections is
one to be avoide excetA an emer? ¥ raﬁm |%te
most suitable m%fhod an %ssrsts |[1 nlo onﬁ; ngvt e lifg o %
connection,,  Vibration wil gurc find the ? Ernto
HEre and if m rrorntrsouto sight serious trouble is bound to
evelop should the pipe part

plER SR
Eatmrncdprrect frttrrngQ rNactrcarLP/s ﬁ%g te the anj1 ﬁ f
Sdjseent besrin eér”o‘t'a e corerally By ng 2 wite on e
en |ne acom | erevqutron wit thetlurrirng ﬂear | tﬁgre IS

ou t%bout the. fi trnF bein F }r tral, ~ In. anty
cae after t ebanﬁo IS 1n ﬁ r]% he lub catrné; mge ISin |
corretctc e%irtron tte ee nsglo% Stoue 0 eertrumgdrsaner near\rrgrr%ﬂ
rIu rrrvcatrntg system P aldrﬁferle)t natr%r %h e, tﬁ ; Irl i prrn_
neeccetlrnegS rod, thussu% |d\|[n% the Use %Oabangglr%r?cat%ro ®
Oil pipes to centrifugal ubricators ma l%emapeofsteel ith
advan agg an(ia more or Iessgeneral se.of stee BI mg '50 fen
?ﬁexrﬁ g e ATIERYS e govious, -and “include s

Probablrsthe most. comman form of Iubrrcatrn the gud eon

asemr |rise en ine is t rou ha ressue e prpe lea |n

rounq In ra eo nciding wit hoe in the |n |tfs

T aorrt of desl ns onot rovide or adrrqusdrabr the
% l%rasses S0 ear can only be re | tin
new bush ; in"any case t IS wear can be minimise b payin
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du attention fo the |I|n and as g matter of faet a gud eon
rea(Ny seize up | thegenglneer g]lows the mﬁeedat

cient in, or ev rtheless pay for attentign.
The 0il SS p the various hearings are usu tft
arge IS vaa habe andatj tmentma eefected
alter te engt the plunger-stroke acttca ever
caset be er otme een |ne |s n| n
gruemmet]o Ie?enetrnrtnaInUte hece hio goansoI thtnek thatt
Qriat resenta |cultpst thetleast experienced drlver
ves t em a careful preliminary surve e
omt |s e |ne In the well of the um and Ishou
tratne (eor %nﬁ moreqver, astralne ‘shoul Pe co venJ
ent on the r| ICe, or acro sthe to the
e te COVer Is renrato e Bert ical cle nouttf]sa VtIS
%WII |nu Bhlt“\?vﬁ Cograf?m IS a goo X aenwa%erov%tcft thvgaﬁe
should De left toﬁ an. f f o ;
19 Btéattt%h@tteSH'SWSWOf p”?t%%t”aen% e proide otvtgt e
e}mh eeTn”treactgeﬂt B(r)trt% chsaeessness In Watchtn rive,

the wl wears, a ec rén%\évnottgnrg case eQeer
Ettoyr eﬁﬁ had to.dea wﬂ?t]eeven Cases o? tan%ea(f f%?re
ound at seven instances. were due to EIS cause.
ﬁvers e semi-Diesel engtﬂe IS not Brone t reakdown but |t
? en stated 1 more’than one_ quarter t fxt nine taent
or atlures are due t(i lack o atte?tlon and fa|ure of the ol
e e meerwhoalowshtm%eI ax in t emat]erof

?ecome

attent(J n 1o Iubrtcat]ors ets himself a bad namg ut w
fon5|e Worse also ett eengtnea H H
am afra £t 15.0n too ar en I%IS state t at t

ore C re]es eer in re ation the more
oroug ius aﬁusegopthe eng mg ena reakdown occurs.
recommendet’ tha% ratcnet e\gheels of %brtcators he

Branl]rrittsoetre ngengttlg g’}tsertllré% Oaan gtoppagea?srolsiely toe ecanrz)ttlcgg

Water and il e g er eccentric sttaﬂs often come In fqr

more t ant eir s ar neg %t eS emﬁ Q/When ?reagte Iulb

Btors are |ttﬁ grease; lubricator ha clorB ortable look
out it; one hopes |t contams grease, but the lubricating pro-
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tiling to do, and would |ot of
trouB : 'Sar‘dv”y il hay é;ﬂre?errgd e it 1 have e

B ised this pﬁrntmore because all the carw g g
nttrfet?t%rrt)ﬁ rnterbeStr?osstrI totge”,l;egrrr gsrsomugt e)veooraenourr
oS 1? h %[I rﬁ Wit forced{i rication | cagn

neers would %;et a
not say that 1t is quite per fect yet.

| had ?ne rnstancedurrn acrrtrc&al time in tlhe IatEwarwhen
an auxr rar (Jne st a cou dn’t be started
After t rL 00rs ol It was foun tl tb rrr]eta had run
out oft ottom egd ThiS was thee ect, ut(! fause was
very rcutto ind out, %g{ aug showe p. t0
£ P ?e lle cranks etaken ou the
w rte ela out ntheor ho S, | maz eor was
Oq% (Hla rt and wef) frJere angd was runr
anot ose en ine beside rt e only conc usron at I
a Hawas ﬁnte prece of white met ad come 0
oc e rrP e e Warne s th emon}eters
a in fav uro thesebut It wou tlfrcutto It one
to the hottom end of a connecting rod In an enc 0se ne, It

would not give the engineer on%atch any notice, simply be-
caise he-couldn’t See tg y %y

Thrslﬁrtrcular enptﬂe | have éusg mentroned had the oil

P rB ecorngro ran the most 3 Tk ward. corner
?rrect and to overhaul rt wa aver vI/cu

% g e odsu 9es tha é il Eu&nps Hn th rs kcassr} engrne

0 tLhat t eltéeee0 OSI the ur\rlrvor e bwe Sr?tnc]r% slg i ?hea hoq

S t er and ed ced mth[% en&rﬁ ﬁ

st T siton i

r
Be an indication 0 otrv the beqarrn S were workrn 1Sherm0
meters cou{g he frtteg here as req ur? J

he d char sde th coul fitted to lead. to the
drf1f-erentI eaJl slan asreﬁ] IOed c%tﬂdb%elttteds owrng E
rgrvrl)uoto oll rgeornr?té)eac earing, with taps to requlate t

There are a few more []rr%ts | should like t]o mentign, Eut as

Mr. Warﬂe has .other work befor hrﬂ]elsew ere, | thank him
verynmc for giving us the benefit of his experiences this even-

he Ch In regard to water drip from which we get
water mte"’ttE’r‘tﬁB with trge lubrication In Ph rFengrne:—tghe
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trouble is common in steam, hut in an od engine it mrdht he
useful to mention where we' should look for Water Interfering
with the lubrication.

[.Warne It IS chiefl |nc nnection with oytside bearings
an Iam sﬁeakrnp more par cu?arq)/ toﬂte smaTsha?ts as eg
as the mal 3, essur sugg% IS rﬂa e, an
rdrnta orsted feed boxes are fitted; possiply there is a
rrtr‘) [0 %ecrrcu ation system, then you %ette ater at the

ottom of the boxes, and do not know 1t s there ave known
Basesw e[] éhrs has onﬁon for so etrm% The bearings have
0eeon In a bad state, yet the boxes always showed a good quantity

Il,

I ather : | think we can understand that n the
woNLm orlthe %rne there sh%ulcf be uo Water 1n th eordrnary
way wt enclose n Ines. ou take. the .case o
smaII engrne room whe t}hevessel IS af sea an umprnvg about,
YOU will et water |ntot e bilge and that wi ay mt
he oll, Rot now an P autrd U can fa ethatw
Hr)envsent water aving access 1o t der varied sea con

Mr. Warne: | think jt is a good system to go round with a
syringe and drp the s¥rrnqﬁ togthe Eyttom ofqﬁe boxes, thus
usrng It asa pump to test

here are many thrnegs I should like t? have ex ounded
|n or erto ha(\{emadetg subect more com ete nt(?r#]r
tion of force I must. say that. I‘a 0st
ecidedl advocated orce Iubrrcatlon for lesel engines
ut.m orntwast at ecou ndtaln ert to the semi- |es|
engines. s re ar s the pure Diese Ine, | do not t
in connectron wri

P re IS ang r} ett Mny ex e renc
rat N o Drese eng es | avrnrq [es ectab
orce ehe lu rrcatron syg ourtrme may ea | eoccu
led wrt oth rt |n nce of rid P e Idea oI
ot bearing s gn con rdert orntsro 0 eratr N Q
teen |newrc ou he Fn g ors
always rushrn round with an oil feeder and a uc et o t]
c nnot a so mu atentnin to the ge era running o
Pant re to t frmrnatron of oil grooves wt
rce Iu rrcatr n syste gooves are un cssa]ry |t rn
[b ver co IYr roved, gets outo
arrn ast enou VYrIt ut ftnyor grooves o heP
r rnd ts way In ngs In”a most sat sfactory
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anner. ,thlrave een u eon ins knoce into white metal
useswrt a14bs s eha mer eenre as run
B [ect Wit ?ut an rooves at a % ed me to
leve that ol the question

F (rooVes are ather a mystak e r(tj

of working tem rature 0 not think I can add any thrn to
the remar s.m It |s a matter 0 geat I Btance an
why .| mentione t]hat the use of castoro eexpecte
to grve 9n results was becauie It usual gt Coes grve

resylts—in an engine. | mean oy can get castor ol f use
8 ?orl nstga}nlo tﬁeord&r

with a pot pearin ZO use t %
mineral olf, you stan ance 0T €00 |ng e pearin VY]
ave_of you to- P

very much more quickly. . In tamngkm %n
!

ouee e pal ey sason Wt 135 Tl

eading. 1 am guite sure the remarks ma e he drscussron
aje more v a e than the ectur aI have great

easure In a thi ft esame time | s aII bear
our remarks |n or ure re erence.

On the motion oer Buchapan, seconded r. Dibb, a
cordial vote ot thanks was accorded M. Warne%/r Ms Iecture

The . Chairman : I\/lr Walter Pollock, who takes reat |n
terest in rtys serre lectures, has sent a ew remark
regrets he has not een able to attend personally.

Walter Pollock §Memb 9 stated tp t he was ve[P/ nl)uch
mtleresf ed in rnes er, and sure 1t would e
valuable contri tron towards the gropose series of papers for
the instruction o orI engine engineers

r. Warne rgade Slh ht referenrie ti] straining the oil before
filling Tthe oil hoxes, out we would e to have ear much

eoste%oug I'[IgS e>f§ [LJH:YIC&'[IIE| Or ant Ub{)t It E|? E/a(;{| t(%OU Ver?l

shoul $S roy er an refl tere at least t

three trme ab?ore ett gi he part lubricated. I\/’fi Y\tﬁ)

aht boxes and rr#eptac es have auze wire ov“ |v|srons
are ver Ine |cren nd In most cases will allo

ass in, one Wil ?ten see the can containin wfrne {
n es etc standing on a bench or eat e trre
o somet rt]escose to t % lrt and o
een |ne r om these were prohibited In an en |n
roo ca mets wrh to s so arfanged that the
Uvootu eav (ﬂedwere use many of the Tubricating ou




304 THE LUBRICATION OF DIESEL AND
SEMI-DIESEL ENGINES.

cans should have a, frne frIternL ctrum fitted in the
or cleaning pur-
e left upside down

Tlie fillin
spout SOE%IWG that It Is easil h] a
Bosde r hng cans themselves s
Nercovgroh nan InetsoI fMr. W Id b
0 doubt the many readers of Mr. Warne’s paper w e
é)elter?sseogfm heﬂ orehntheouantrt oforltoh the% |rn d?fetraenet

ay six different Eiﬁgs o?ehgrieis anr ?Be 0 fsfrx r?rﬁgrghlt garts

to form suc g reatest ifficulties a Marine
ineer or driver has | or m% ri oll engrne a% sea IS to
parts how much or how little oil should be uséd In the various

Mr. Warne stold sof the drsadvant ge of oyer-lubrica-
on and know. the disad ant un er brrcatron
0.doubt ot er contributors 1o t ssron will g(ve u uf
thejr pra tr a experr nce especra rt re ard to Iu
catrn r sed wheth er le servrce or
an ottom en S 0f erat
hehn grmod m%hetsa il grgrt%rryand engine oll for the latt has

ﬁtrla/hhrnwaorrne an'r\f”hapso%ho |léartg th]ft srzed thg Ph%estsoltﬁat\(/)er

eard niore nthe subject. To bri g h ur]oe Qr t{)er aﬁ
even Eat 0. t e man rhuesﬁrons aftectin t e subject of 0l
engrn (u r)rca E)on withih the scope 4. 4 lecture “means,
a arar rief re erence tom |nt restrng oints, and
ave oun |t necess to Im )t rh ways, In
order to dea enera ossrbe th what appear 1o me
to et e more sa lent fe ture in connectron Wrth t esu ject.
egard mg tfhe sugaestion that. a table mrg drawn Lw
takrn] six dif erent Inds of engi es and va |o&rs part?] of fhe
mgc nis Ervrngteg antrtY oil to be used at each paint,
I "do not think this'wo quten%ctrca le.  No two engines
use the same amount of 0 east, that IS nn/o n ex erre h
and an attempt to tab u e quantrtres |s

resul nsome uarters. anno safely |e own a rrver

100 close ine m asureo 0l con um tron ann

rrvler never has pai In er wr P On t

hrn Such g a0l ea i Polloc SUgRests. i 1°am el dtlr

Im cor ectn}/ & dserv Ittle actrca ur 0se es

to say, oo meg on the ﬂues jon quite’ from the ornt 0
hé engine under ordinarv sea-going condi-

VIEW 0 runnrng t
flons.
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tvge of cplrlrnder 0il for tonp %ndf would no dorrbt rove more
trs tory than en |ne oil | run, not know
o] proo eq tests showi hatt IS |s the case. | take |t

t Po ock refers to the ﬁ;gon earrngs of a trun
|stor] en ine,. and enlot to the top ends of a cro3shead type o

iesel or “semi-Dies P lant.

H. Mather : In a reatmanfy Cases, wrth tr]e smﬁller
tx eo semTJ Dresele rne )9 r ace t

charge Is more or less e%ient tre
? quaﬂ ¥vcatron for the u(t] we have tﬂ Hust

HOt got a?H
oP IS wa a great nhany of. t : trPubIes which have
occurre partrcu arly “with the ‘semi-Diesel engine, ave not
due to the engine itself'. I, was inte este 0 notet e re-
nar n re%ard to rﬂterous lubrication w eret eaut or ref eri
0t e eno e actu nin away o(n th egu rrcatrn'g
aken up from the cr nk champer. of a case 0 thrs
e ot el
gf te said at%atrave { r's t F yButgrt hap-
Jene aﬁ%ma ter of Lact ou a.trial of asu arrne %ngrne
he test orks where it was ern? elggrne
nad 1o e?]topfp or sorfrge purpose, but the thtn Wou not
stop with, the fuel shut off. Tt was ru nrnq entir Iyon [ubri-
catrng oll. In th tBarthcu ar case when the op eat COStS
camF t? be worked qUt, the lu rrcarn cost was hegvie thaB
R e cost, takrng |nt consr era on h)e %ua fity o eac‘a
the.re trve costlo]r a on % cey inder
?tron of these se lesel e grnes an lesel gn meprrren r
P, the author refers {0 t mehod o sup I |n P
Y nder.Jiners. It seems to me that eusu
P Ing oi mach mberor assaeroun thec erand takr
taw at moret an one pom round the cl cu erence |sdn
%t‘? methodo securrn effectrv Iubrcatro %c%/ er.
\}JSIOHS of coy Fe ar g ttot ec er almos
in e ng/ cfase |th Loun thatt e pisto more towar
one N the c¥ Inder t %n the other artrcular where there
no eioss e? hat 15, where the eon srnt grston
he oil su yescaPes ‘at the freesg nta at is the point
EB .6(] ur es least lubrication.  The point where the grfton IS
rubbing closg to the cylinder wall js where it requires oIl m st
| woul Hre er to pu a se arate sep arat ly controlle
each 0 Phornts roun the cylind er(an re UCF one and |
crease the other as required. 1 think that would be a muc
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re satisfactory way of | brrcatr I| der. Wh n. tke
|? IS Su %‘ r§ gtWeyc lin erb g al system, o IS |n
techa assa roun ﬁ er all the time. .
tr rnkamuc geter[t) nwou be to ect the oi atacertarn

b gl L

e piston on dts return stro e. SIS X many

a ers now and In evedy se it h as resulte better
workin In a marg requction o{ the %uantrt y 0 0|I used.
Mr W rne as referred to the ite_In conjunctro

U rrc ting ol ersonalif ﬁot ?r e the |de
a |n g Ite" to theor Iwol reerto ee to
clear out any material In | co
to rncrea et ecylrn er deposits, which are sutfici ntytrou
some as they are. )
b er%?%nb“ e says. 0 “*%at.sett’ ?rat’e 'Eﬁtend i
w excel ent results, as it is unaffécted not on
L1 rrcateste iston rrngs but assIsts towa ds | E) t

e ARATIE tegtet”tu%rtétt'ts el s
??F ﬁanow 0les, etc It wﬁl also ler the spaces Be r‘ the
arstce rngs Sh dI gre erto use a brreantthatwou not
ﬁ IP n reaset sIts.  Separation 0 t]h raphlrte ro

always ten to oceur Ven wheg es%ecra t

? P Bown as dfoc? d” |Buse This 1s.a anu-
clure stanc whi hwrlrernarn etter in susgensron In ol
than natttra raé) Ite, but erer no means of egrng natura

nsion In ojl, and as soon as any water or mois-

ngaéJ Ite in s
gets mtot e mixture the grap ife separates at once.

b Evans: | fee}l dee mdebteqh our Instrtut
for t Prrvrle e of beh tr) terestr
Instructive gﬁer wh|? ?en rea r arne. o me
It has been a source 0 greatpeasure an enlightenment,

As a chemrit | regret Mr. Warnesdecrsron from a practical
ftandﬁmnt to Ieave Gut con?rderatr ns.o gualrty rscosrt etc,

sholld imagine that ”Y Visco Int/ g Rara ount
Im rosrt%rtrecr%w% equel(r:engrnﬁ he en neer ayS eer?]r orw at-
?re |syvery ?arge 8 ent ¥on Ft)he % t'ﬂe %ﬂ

en
Either he ‘must obﬁarn Phe cohrect qual |t}/ Irt
sign of engine or else design his engine to surt the oil. Since
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me. enaneer TJs p“maile% t%once ne%lé/wt\ll\lmhg Vdeest genb(ngt trhee

engine e prefers to se

su&s Su se%uennljy Sr herefore, n]w %gracgc consideration,
rhaps a ore moments might have been spent on this

partlcular phase of the question.

e(erence has been m(?de hoth bg/ Mr. Warne %nd several
speakers tP the contlnue running of an engine, a ter closin
down, on ubrlcatln(]; In my own exp erl nce | have und
It quite an (ia malter to eeg H nterna cohn us on engq
rupning on rlcatl oil after the_ fuel was shut o but

It acert |[1 ty? H rlcat enerally an oil more or
ess unsuita # (} y good.oll'ma ossesF thg
samegropensnyl it has sy ere ecomposition in"an enclose
enging. Once agaln quajity arrests oFr attentlon At hlﬂg
workm temperatures an ressures oil . is nahb llo crati

|ve rise to substances which are snmetlmes egr v&/ Iexp Rlve

IS point was referred to rather fully In a
rea(? % 1lore t?lse DleeseFEn ?ne Users’ Assom tion In 1917

m a |I'[(§ eedS[ lé)know wh th ror wN"be an reco -

men sforc e t]Oﬂ HOO nou
{0 exPress IS VIeWS omt a |tte more fu g 8
quite U erstan et g suggests that P 00ves sh (i
eentlre &e ure of oi g{ 0Ves, 1NV0 ﬁs
{(e princl eo 0| fh Iugnc tion, e |C|ency which is we
nown and well- estab Ishe

Then as to wohlng tem erature t at is undoybtedly far
more |m|§)ortant than~is suqgested ln Ra er. (tne has t?
realise t at the viscosit a}ng/ iminishes with EISE ?
temperature, Conseq uent?/ WOH(IH% temperature .be left
unc [ or it might stea Iy ?]e gndt o dec %aseln Viscosity
unt ecntlca pomtf] eached when either t EIS'[OH Selzes
or the eanr,1 The rise in tem eratge after a ertaE]
Homt is. i]eal(); ecomes verg rapid, 055| too rapi
? ith before trouble 1S encountered wide ?n tIOﬂS
[ qg tem era%ure arg Permlte it |s essential that a
special ol it

nec(essalr_)(o %Jﬂ hiloe el Q?fe:hugﬁouq%h rwaemuln]

riction IS Jntroduce
the exp n Bts carried out at t atjonal
slca Laborato L| f worm gears assist In

ricatio
SP te rob|1e so Dles %lpe P rication reménn to be
lustr F The s% rop mencz quote

National Physical Laboratory’s reports, occur atatemperature

ave
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which is cTolnmdent ith that at which a sudden rop |nIV|scosHy
occnrs his ma eac Incidence, or 1t may e a clye to t
exP anahgn I cannot teI without 'a Ioser an VWSO the re
?] erh g more ex erlmenta lé castor oll
| pect ve t e best resu ts raot uhe as ;f
ent to eas It |s o arn? ave had a considera
mounto ex enence 0 Cé\S'[ ol bot alone and. In coné rhc-
tion with mineral ofl, and the more research which [ dot
more complex does thé subject appear.

The use of g raghlte has |ts I|m|tat|on1 aIth?lé%h it has some
advantages IR Ip clal cases. enera g 8t a voeate
ItS use, utt gare cases where |te S rove its value
|ts partcu al a vant ea ears ent of start-
In irectl S\}\/ has een ecte |ts sp ere of
HSf ness m|n|se e artlc ar su \f
gore us to- n| tt | at any odyw serlousy
vocate the u e o grap

Reference |s made to_ e use of low \uscoslt oil for new
en ines. As t term ow wscoijt%/ a arative ex-
ssmrrhra eJ an an absolute, a litfle g ? N 1S.Neces-
ar %est rTferenceto the seIec%lo ' ealrco -
Ere sors might well have hee n?]phle yrF erence t%
?IOHS hlchh\ e.occurre e lossof lite through t
unsuitable lubricants.
| presume that the viscometer of simple design is the CUP and
I'v |ety \1 It 1s 1 can say that m ex er!)e ce with it Is not
ag { E one; IP fact | naole to obfain even
rately con ent results, perhaps my Instrument was not
|n erectoietrh f wagte f t crapk chamb
e 0.the use of waste for wiping put crank cha ers.
Perloncfal there 15 an e |éem|c 0 é) gnPalnts o? the oni
tammgC ous matter from engineers, bu Pn \febtlgatlont
mlcnfls oép ?oon rev as the exact natlre, of the Lre and it is
usually easily traceable to the wipers whic have een used.
The S b ct of |Iter|n the .used oil has Feden raised, and |
cannot ert an refer on to a general dis %sm n on the
recoveryo u rlcatln oil, ou t 0 fmont saﬁ ﬁDlese
Engine”Users Assom tion, |n W ich | was Invited to take part

I shou#d sug est that why the Ge mans used thermometers in
such ro uslo ﬁause he rea |sed that the sh/ were%e m\gl

Ay ﬁ/ottlme i s El ometers would show the
ot things were getting for them.
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Mr. W. J. BbRD RNR.: Vrsc |tt vrewra

most im ortan t rnr% in re%rard to theorI r een | e an

test for \rrs%osrt some.eng neers seem to rg sh

ractice It becomes quite a simple mat e] | have trse -

an%;vrscometer mangv times to chec evrscosrt

rﬂg own experience | should have Tarlt v
aut or of t re ar Ing upon the uie? e mstrument
H advocatin en%Tn ers tP ecome skilled In Its use for
eckrn the vscosrt the 0l HpPl jed. he suh)rect cagb
en arg upon so much that muc e might Geuple
discu srng rt The viscosity of an oll varies accordrn to the
temperﬁ re, and_this ISP aIWﬁys recognised; | would com-
mendtestud of It t?art also. the testin teor Referr-
mg to the sto pa% enagrne mendt e oil we wer
usn was ver go dorI specidlly suite or We use
to rawt e oil ere was steam coil to e t it, and we
|Itered yet the en ine.stopped.  We ove hauled it at Liver-
N atertnee amination all we could conclude was that
ome rn must avg)r?otomthe hearin an |nto avrtal sBotto

BUO|%I' 0l V\rr]a]s”t]ﬁat the far avgaxav%ea{%e Ot { eﬂe %%IIQHI? ta[geollt

roper lubricatio }/ou mua earrngs %

& hamfunto ofl, and t ere must somf means 0 seernﬂ
it e 1 goes ere MO g 40 The Ol st o teoudt
quaﬁtrte and ﬂns IS sometimes a drt rc%lt thing to %rrng a[)out

E eﬂs The last speaker hasg ? ted that all engi

neers should have the viscometer an oint app Irat 5.
It rsacom aratve eas testt those who ereg arP/

Hje ogrth Wor hut even, uah re cemrstssend utvv\y ﬂ
es Ih rom time.fo time wt teorﬁrnayvrscometer

you have these viscosities it Is very handy

. The Chairman: That, | think, was what. Fhe speaker was

Ermrn at—that there hsroom or'more scientific jnvestigation
R/ rne Er}gr}neerst an at Eresent We coul Ha Iot of
formation It'the necessary Instruments were supplie

g B TR
e sald, a? it

erha St ere are some\g ave attendped\nr
urPose of speaking but have nB an opportunrty of givin
reat \r]a ue to’the . a&t
tnI on the paper it i§ open

I remarks, and these nh
| there |s anyone w o wrs €s P E)

[)o Im 10 do 0 now. con tro s sent rnaterwars an
e replied to by Mr. War e and included In the Transactions.



Notes on the Management of Marine Diesel
Engine Installations.
By Me. HOMER McCRIRRICK (Member).

BEAD
Tumid!/, December 21, 1920, at 6.30 p.m.
Chaikman : Mr. W. E. McCONNELI. (Member of Council).

The ¢h * In the absence of the author, Mr. Homer
McCrrrrrcI?”annpaper whr? ?re reag by tpe Hon. Secrefary.

Tr‘e Diesel Engrne hich has now establrshg |tfslp osition as
a reliable and very e ICIEnt ower unr sura fo EPpro
Pulslron 0es not séem to ettrn% ublicity fro &wac-
ical point of view among Marine Enginéers that it shoul

he con truction of large vessels which are to be propelled
rtL Drese En mes IS rngreasrn at a steady rate. PJ ! ”

ear evelopments withthis t enging wg)re
V% ol 8 ractrceIO and 5 tlhe Marrt/rip%n INEEr IS rctat
rat era 1sadvanta J as d ver rtte 0 portuntt ain-
{ g

experience I rne rng nis marine train| nal
r sent most of tiie engrneeL or fhe new motor vesse I
en W extperr

he

oselpast nce has al] peen with steam plant ttr%

wrl he seekin Wha actrca mformat nce n a(sf
w the Drese ngine aves w at trou es the e lj

to encou ter on lon v% ges and the best means o remedyrn

same eore a serioUs bredkdown occurs.

s the wa(drn througn books and techﬁrcal éourr}]als(is rather
i ey i nﬁt” o e DU hehed rhadrding e ol
srde o? Xel afew notgs romaMgr % i

H rneer¥ oint
of view mmr the means 0f 0 enrn D other so rces? zhc-
tical infornfatio q y valu rt) rs have ome l%e ore t
I trt te on the mtertn combustro grne an service-

ata can rorﬂacose stud 3/ Same, ut11 resent

c lﬁeems rom em rca srde es rhoeﬁ
have been collec eg uri ge r[) F Jt

as ore and afloat are penned with t hB e that they a Initiate

ah ISCUSSIon amongt e members and he the meanf rin rnﬂ

ractr% side” of the heavy marine Interna ?mbu 10
engine to the fore among Marin Engrneers In genera

The mﬁst successfuLand reIrabI? ¥ pe of Dresel Eanrnes at
present afloat are working on the four-stroke cycle r long

310
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8ntrlgr ousr nnrn w#t%n the o er units per cyli de[ are over
e Iasta or rn&ectn the Tue |nto the
grne rfs e Worth the extra ost po er an e>%t
ourre or Ittin n}Bressors Pur 0Se, |tt
extra ne]ces arg r the uPn ee of he e comp reslsors re-
ags |tse the much longer time exhaust vgves fue Vaﬁ
|stﬁns ean remarn in eraH) without erng Asmante
or over li |ss“l ourcan ero own to a
more complete urnrngo efuelt acer thec linder,
l)so 1 thrPk it ﬁan be “said thaft th eextra Hum er of heat nits
tained from the fuel for u? ul work In the engine wgen |ast
alr 1s used will compensate for the power required to drive the
alr compressor,

In two- stro e erhgr es whrc haust throu% ports thahare
gncovered efore t otth cen re troyble seems, to have
een experienced wrt e water d rnerdornt near
hese ports, also the cra% ing oft e Irners caused v the un-
equa expan&ron and ratner “awkward construFtron | wav of

ép(hrts qarnst this we have no exh ?]t valye troubl h(ut
i( aust valve Is much easier renewed than t ewaterd ket

and Iner joint. PrstoHs mﬁetvvo -tro eePOqunessemt ave
lven mare trouble than t stons In tour-stroke engrnes
eems 0 now re vrn attenton from the metal-
urgrcai srﬁe and trs cg rBrned with t %rrou[s reri1 tﬁ
Elrse 01 ogiing, sytems, e in oneration, Should telp, maters
otdlf i [ ubrtcdptronad]qh

Ulre any more over au In N the hi ressure Steam
en%rne prst% J gnp

When a piston pecomes ba cked the ¢ Irnder ases will
rom the ,5' ttonct)h)rsmean tbuemetelcgesdb onI a ese tgsg
hen}uela dBP ?tarrgt{?romt tcy nderanrﬂtave the prston

[

i, b i s el e e
eﬁ \ m tment in

|ston cooelrns;J eﬁer téus ‘eatusr %Cyh reselﬁjrston should not

tha

P l STk r

rass through to the water s ace %;e coolin Water
removed at the Tirst opportunity.

fdrnd%r eads or Covers—In, the four-stroke eanes
CR/ er ea or cover% Le rather Lntrrcate castrn sow %to
enom ero valves which have to be accommodated In t

namely-tuel, air starting, exhaust and inlet. any points
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Iravel to be onsrdered in thedesrﬁtn of the COVer, its Lar edepth
to a ow 0 “rcrent area tor the ar inlet e\nd exha ases
Rassrn ? rom the cylinder. The circulating water LiSt
ave asbsaqn 8vetr as much bottom rea as possl
Provrsron ora assa ethrou he waen}pa
to carr test8rtrn205a|r to the start Hvav ich wil
press re] atmos t]fres e alr pafsaqew ch
%o carry |sh Pressure mos Irkelg/ be elimInate |n the
uture an tear startrn% valve Tj%t to take air from a
pipe coupled up to it on the outside of the cover,
The under- srde gf the cover when the engine is workrnﬂ will
A N A
,200
%ar gso an pblaa irrbu%gn Fn?tafrs |ah( % fl fhstor-
hon an crac S Wi ? result are shou taken
at no ar equantdt y Of san ormud is al oweg to tind a way
rntoé covers and eosrton ne ottom. Han o rs areg
vided for the exanrrn tion 0 g nner surfaceg shoul
F ?ccasronH and any egosrtrmove Deposit are
% to be found at th ott(rinoftel watracets
this is n tso serrﬂus rovide es not c eu ewaer
asseweb [n sma nes of less t antf er cylin er
efotrnd adYrsa eaftert ree or four erso eration to
rers drawn, nmosﬁ casstge sma orts

ave the cylinde

rouEd the “top 0 ? water |ac et will ‘have become p art1
choked and whlt ere ore eIra le to cause over-heating to the
covers through insuf |crent circulation.

any cracked c n ov rs. are at present daing du n
M ked td dut
enﬂrne runnin t u |f mrt manoeuvrrn has 0
etes v rs eco[ne a so I1ce 0 ange[ \fer a
hOrP |ds for any length of time It IS alwa s a vrsa 8
t ownt crrcE trr\rl\n watfe ressyre from eengrnF
S0 minimise the rjs ater 8 Its way m&o the cy inder
rn case the covers have trmeto 00 fwn an he'tracks
r}r] hese cracks usually exten ue va Ve across
the inlet and ex aust valves, roun tars area rs where the

ater passages are qreatly contracted and a most likely place
% LPdatO%EOSIg ) e

The int btwee the cover and liner i usuaI a qrou
e Jt(ace ho?nt wtr]th a IrCttt/ 21 and graph e( |htedgon th
surrace. When these joints show signs of leakage it Is advrs
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hetween the twq surfaces wr(! oo? hurn the ﬁpr of. Grmdm%
rings are sometimes sup lie RNug S omtsore
0 or t rings can e | serte etiveen the a es. Cases
% [Jej nowﬁ here the bur a comes that a
a\g to %f deov Enf 3p|enned Into tﬁ% spargot

lece 0f Co
gefore a trgﬁt joint could be obtainea.

FueII Injectron VaIves Oire of the %h racteristic P%rts of a
ngine f ve the je SUICCess 0 H
ies in the design an ustment 0

[%rese e fuel va
e ue Vgro er
vave re ular ove auszi teuseo oo%gacr
tffral verYN %e trouble wi eeﬁperefnce {
hich has usuall ? s Ing e
eters seems oangwer Its pur se wel en a wrt ood
cotton plaited to sjze ell soae ||n or
Th ere are one or two Kkin s 0 semr met ac m
mar t, whic as?answgrt eir utw t ust
ed against e, IS ea ta mg\ﬁace oy fhe
er |tpssestrug teac arwrcroten
to starh |tt|g maY e cayised b some
c emrcal In the oil. ter It fas been ”ﬂ on for some tI
tscores or roovs orm along the J ﬁy f the ac
this | tﬁm ? gut ow % H rit T Its way
nto the packing from th oil,_and thou test are case
msfoh ave effect on the s always advis-

ha It se
[e wﬁen over aulmg uel valves to tr H ‘and smooth over any
roughness on the spindles with a very fine emery stone.

he most destryctive trorgble with the fHeI vaIve |s a smaII
ting on tc? valve rfrrs may e caused ¥

e il rﬁr'ta A

e va Ve face pitted or é or §8 partjal

|zrn e. glan ver Pten
i]a l?ac rarrgthroug)ﬁ ﬂre mYet vaIvemu

dﬁurm&jﬁre tr%{ne
the inlet valve is ope

F a Iegk attains amr size, dan errhusl high pressures W]J||
ormed in the c der causmv% h % aves t

can nrérogcstea eb Iea dﬁultlohoeCcur nock. A%e vaFve |]ealt<e
causgﬁ ertrrer eXeaurTﬁe Oai\ggnﬁaclenort%esegznurleneo tto eavgige
I?roug% Ioss%%tlast Bf‘r i ’ P
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Seizure of vaIve spindles mostlgl occu[ when startrnn%r uﬁ] a
cold eng'(neor anoeuvrlt ftera ong run. . es
El]rs stl ﬁ va ve ?g an he overcome i sut rcre]nt
ast arrca be.obtained for t es ort trme 0 anoeuvr g
Sgrnes but 1t is not recommeﬂ ed that this % one un

ases of urpo ent necessrt}/ as.there 1S ajways, t] [rs 0 -
gerous explosions occurfing in a cylinder with a leaky va ve

The pulverisin ing. of the fuel is effected py mean
ofanuFr)nberof dgrﬁ\?g Pﬁéttegd vKas eés ané epecraF rooveé
cone{nece Ge hera ly speaking, thes on trec Ve ve muc
atte h art from cleanin entevave IS opened urp
over auling. t the Prese t time most motor Ships. are 0
gu ar rurs, and so able o obtain the m st suita fu I QI|
hése. condrtroBs are not om to contrnue orevefwrgh t e In-
e%sr number of motrs or practrca Informatiq
t ?re Rre wanted for the ad uds Tn ulverisers whrc Wi
ena eteeng|neers t%é gg Itfefent grades .of fue an
so meet any valve trouble béfore it becomes serious,
Another rather rmportant rten] e
Pon -return valve fitted in t]he alve casting tR preveh bast alr-
ind rhrer Its Wn¥ own to .t fum These .valves o not
q#]r very muc attentgon agaré rom an occa ional grrnd on
errls iwrt ver Haarver care t e takBn when
tesma valve cager E “e uel valve casting that
the COLP er rrnagnj rht ell bedded all round. As a further
F tlon agdinst blast arr assrng the n?n ret Ln valve and
ndin rtswytoteue pu terva? the same type
IS rns rted rn the ue m ‘aen only .one non-retlrn
valve \r{Jas t] %each ave a leakage of air astsme
caused by either t E strc rngcao en orapprece of rrta

Ing.to its face, wqu lable to Tause a st rne
%ehe alr passes In suf%rcrent quantrty t0 rsBFage the or?tg

in the_ fuel valve is the small

Exhaér t Valves.— Valve faces rh exhaust vaIve% are manH
acture rom a sgecra mixtur galgt Iron suitable tow
§ P ases tat mnhe rture 0 assing overt
ralve dles are e of stee

? n meaﬁs are “provide
lar eva(y%s tjpdrenewt e cast_Iron_faces on them hy unscrewrng

a n tan Ing on a new face

P exhathst valve cage the gurde IS usua’1 Eter
cooled as shown i r thesé valve cages eeg
In use or some time c rrosron as started at the core p ugs an
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allowed wat to find its wa mto tI| exhaus ||n If the
fea%me has een standh 'nt h)tegmh t IS

Nn
etage gong o, 3 coptele o atmah of witerma v |

/vec. IN* 7

rouble is then to find where the water has com? f[(om as in
argee glnest ere Scfi a]sth%(hosm ||ﬁy of a leakage staL-
dLan\gl tee£ (‘iﬂge exmaust box, or cy mder covers may be

Vaht%kaa'aahtahﬁfeg LB I g

ever a newsprmg % a ti pac(f< With washers
awa?/s make suré that the valve hast e reciuwe travel.

Inlet 1 clives—These valves sire pFactlca of the s ﬁcon
structl ? 85 exh ust alves, dex ept for the ({mlsswn ? t J
mova ace an e wat r-cogled. spindle gui e
Bttt At Bt koM
oht alr reaching t )r/ttfer during tlte time the inlet valv tP -
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en and.so permit the complete combustion of the fuel. |
h)rs condr rodJ 1S N0 Flfrl?edpa vacyum 1 ?rke?g to he createé
rn the c}/ Inder an hac ressur f the exhaus
ﬂses will tend to Aumg e ex aust- aves off thelr se?ts an

W urnt%asest ass hack into the cylinder, this will result
ad combustion, loss of power and a smo yexhaust

Arr Startrng Valves.—These vaIve% are only in oPeratrgn
hen startin the en ine ethe]r ahead or astern: Immedi
the en rn g N fue the startrng valves are. a(uto
mat fut out of ction. When engines are sfow in hc %
el some engineers are inclined to interfere wit
f atrc rran ement and allow fuel to he Injected into t]
Inder w ent starting valves are also In ﬁ []atron This
Praftr eis nof< to tie recommended as en tbe rning of a
uel charge take r%ace the res ur aovet e st rtrrw
alr Press re, an ny oi ve found Its way Into fhe
star rng alr sgstem t ere mrght ette dan%er of an ex gsjon
Hsam rF IS also the danger of burnt gases carbonising
the startrng valve spindles.

The starting air ente
cove[ the pressure ten é f
the ' arge drameter oﬁ Pe ove th enrn rn ar

en%nnes hrsF)rar ot\t esprrtpé 1S fitted wrt mshotto

e s i s

S the valve bxea \Paassaqe thiou h the

alan eF BX

sanmie. care
starfin vaFe strc Ing open a little will prevent st rt
en rneguntlY 'ﬁ regd P A slig ht lea as Bastteh Etace of a
sta trn? ?ve while under way c n sometimes be (ivercome bg
arefs to teenﬁrnewrt alr, or Kturnn tevave rPundt

erent ?srtro on itsseat. | this will not sto ea ae

It rsavrsBetoc ange the val ve at once sth Emaﬁ hole
roo e will onl en ar ewrthte assrn the urnin ase
the valves are nto eone ipe, these gases
allowed to pass y.tend to car o Ise up t startrn]
vaIve sgrndles e ca efor hold(n }agethe startrtn]% va ve Int

cover h susuallgamet tometa orn%at hottom, an
Brovrsron IS made for a t jOHt at t e s ace
etwe%n these two #]ornts s where” the air 1s Ie (f

fares e take th joints. are R]roper% as a
eaka?e at th bott?m Wou ad ”arr cylinder when not
regur ed, ort cg rndergaseswr gass ac he O,r startin
system when the €ngine &5 under way. A aI made joint a
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the tog ausea { artln a|r orw he en

workd[% ue 0|I om the fue aves

g r}] ay |n 'its Wa mtotest rtlng alrﬁystem and \%
the, cause of an explosion the next time the starting valves

came into operation.

o oA AR L A
ac etween oo an
700 to 88 Qeegpermlnute —

Inde e
400 nd er'[h a plston speed oh

Fuel Valve opens ¢° before T.D.C. and closes 34° after T.D.C.

Starting Valve Oé)ens 10° after T.D.C. and closes 140° after
8 Dead Centre.

ExhaluBt Valve opens 40° before B.D.C. and closes 10° after

Inlet ) aive opens 20° before T.D.C. a*nd cLoses 15° after B.D.C.
The same settings are arranged for ahead and astern.

%reat care should be taken hen ad ustl a}lve lever or
us [?ver

rod c rance Pn cams. ny aul, oronce
year, he uel valve setting ss ou b for cor ectn S5,
sma nes where t e caPn shg nven b% eve i
eann rom ecranksha ev tofthev ca
at cou ea ng en

IS a ma n unno Ceoshas abeen éac enaia/ss fOt sledy
W& e he en |ne tthewo It |sbo orklse
leJt mersifbemre%ar Sho”n’kve”” tcenggguo ?tttte%vcearml 16a
S h [%a t came b%fore the wr?/ters notice, was oun to alter
%e valve timin 6%, W enA Is engine first sh we mgns of

Bl o e
terews cha the startl gupo¥ he er{J th etrouam
s o SJgcnangg I e startn fing

sion ¢ ar nces as thesevev?/ee a Lﬁm é\nmcg (Jne&er Coﬁnbther
h|c¥1 emg

?gﬁhctp in he muh”SSUEnVHQ'%i? thl\J/eﬁ{;cal sah J drov
the cam shaft.

In |cat rdla rams Iay a most hmportant Part in tu mg P
ta|n nles\?vhat e th row e re UIC e?o ”Se?zhh OtrLe best
comhLPstlon of t S0 seel 0 tﬁat thetioad is distri-

eai a
puted equalyln eac cylinder.
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is the approximate form of .a theoretical dia ram
2.is th f f | di
okt BT R Wt EEM
He tem er ture WI reac 5 r an H’I will B
about ale IﬂC e in ecton OI now
starfs an IS |n etween B tIO OU pro-
ceed at a rate IC WI| permit t Pcrea&e O volume, due t0

(mpersine. e tB'ShOe”cJ%stﬁ%r%ao?”ﬁe o T

sure Wd|| r mal constant until the wh eof ttt;e fuel has een

njecte v¥ ‘!etemPerature at CWI 3 out . 2%0

ring uel still continues, 1t 1§ stated, until the |st0n
as trave Ie abou\ one-fiftli of t estroe when engnsH
ep contlnue ntl eex aust val gbBen atD t gases

be re eas(e at a temperature Q a out 750° F To Come
aﬁneart IS 1 e on |t| N g\sposm le practlce aII va Ves in
the cover ust tin ﬁicon |t|op1 H smHst e free In
P|s|lon and the com ression clearance shou ﬁ Lusted requ-
arly, as the wear on top and bottom ends IS taken

N0 S e ek%n's i
I|nde Wi nd blast air shut off,
e|n raer t e WI| |n icate a pres ure 0
square We now come to the. comhustion o e el
whic oulﬂ be s rayed Into the %g inder ? part* B such
a Slze as wi u Icient surface to a W o ustion
takl place Wlt |fn roPer tnEe and also not 0 a vehr
olent nature %m ustlon takes place too quickly, t
ast pressure should be reduced, as.the reatertee ess
ast ressure abaye that of compression, the mor q
the quantity o 0| measured out” per impulse 0 t ump
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into, the valve easing he hlown mothec Ir der If the fue
n BOf sutr ?t nt?l)( Int ammaFe nature that a ret[uct?on o’f
the Jast pre sure w rb degu %t]e the erro of com u?tron
fhcre tly, then it X ah e to ater the s rarrrerp tes
uel'valve and s revent e fuel ol B ro en
Rtoo finely. Onthe ][han care muF ee ercrsa en
gajust en |smaeo h Pra&e (nate% at the com-
ustion” of tN e delayéd to such an extent that
StL;(rJrltreng will ta e place urrng the 1ater part of the expansion
The effects of after burning have. the same effect as incom-
Bvete com uston and use efr essive cylinaer terﬂ eratures
icht urnt eTJ rrcatrrn; or from t lin er
T rss ortziP 8 ubrication wilf.cause mcrease wear
he cy rnde[ walls, danger o prston serlzurg and ston rrn
strc |n% arPe engines with ?per\D nder ends, s or
inder lubrrcatio can usua e et cte
runtrn nortse (r?m the a{% Brston cau } th
esu tn mh rrcah an he rncre o
an ho rso ut | tg rst? as hecome muc ver eate
Pf sgafr S ar? assrn owr' rom sFme t 15 advisable to cudt
off the fuel oi that cylinder, sonf] riwnt €. %ngrne an
attempt to spray cy inder ofl up inside the Tiner wit syringe.

The combustron part of the cycIe takesor%Iace when the Prston

IS movwegrs ow st with the ysual trgp r]rnﬁgtroatgt?trs trHtpe
u

Fled Httoevceorry g[essurec #t?ou Purt?ter Investigation be

as 10 at IS ta In ace rrn om ust ogna“rt can
eo tarne Wit adrwcar his.can be rsconnet
In e indicator co the instant t s t
Infected Into te er e ndrcator encr o e he
to"the card and t rum qurcky moved roun y hand.
In figure No. 3 a full owerdra ram Is shown, the |ine ahov
the top-of the diagram is the usual type of. drwcor tarne
ncombustron qceeding In th r urre t point
niection of fuel Is starti g as essure In-
rc te ere and canginyes for a ti trIt valve closes
and the burning of fuel ceases an expansron starts

Figure is a card fro cylinder having rather earl
nrt?on OF? 1 F erghto t%excarrfi has mcL ase 3 !

e 'fue ars to fake ? uicker rs c n
usua ygbe overcome y Increasing the clearance between the
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ush rod and the fuel cam a Jittle, shoyld a slight adjustmen
gf the c(iearancg not I!Iehsuffiac’ent the lh Hon ogj%e fue

3 0S|
cam piece will have to he put back a few degrees.

Figure No. 5is a ¢
i gonlte f

f h I
o ﬁ d from a Cz q](ilgrmngg verg et?r%
I kyvave or else the §

ar
ettin ing s COrrect € calsed
spindle is seizing to such an extent that

c/y-

the forcr of the sPrlng cannot cloie the }/alve A valve in this

state Will nof con(p {0 op rate long,. i dp fonve lent t0
stop t een |ne an 3 e valve, it is adyisable to shut the
fuel and blgst alﬁ aNgerous Compression pressures may
be generate In the cyllnder

0 M S AU g e

tio eather, ¢
e PR R S e P A
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f e, res t|n n a smoky expaust. A card of this W%e
so e ta| g’ ?Jac I|n er using eav oll w IC
E verlse ufficiently, and als throu h using too ow a
ast ressure It the engine is on oa
fr* Al° S.

There is aIsR the a ibility ihat stflment air |s not fmdnw
hs wa mtoé to allow gro er comboust

there sw out d; ths, acr dﬁ with a weak sprin
ln the Indi ato WI| cate'h stance of t eex aust 0
Inlet above. or eo eatmos herlc Ine Whe‘hert stoo

reat.a resmtancF r the gases to leave the cy mder reey, or
e air to enter freely.

flG-

At light loads th il than t t
of air fﬂ tﬁeO(:a)(/jlslndeerre avr\{(li wq?hqﬁgeextarg arllre Crg%tfhrgequgsamlg/t
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an with such a small guantity of oil, ignition is boynd
B% retardeél ow?ng {0 |hg cootlrt/g effect o ﬁt g1arge proportlion
ofbast alr over the fue

Particular attention should be grveg fo the_ fuel g
| stmﬁnts oncﬁ these are set and a card taken f r%m e ch H -
er s owrn e r%qurrs ean pres%ure c a
about inch, the Tuel pum ss ou

%t err]dr I ua

inter e[ed Oith to rncreas the q
{0 anj

ntit
g one cylind erW Ich 1‘ g
p)o rn ontrnuosr r] % trou ew
B |I|t e gther than t pm adjustments, an B
g such as |ne ficlen pry of alr to the cylind r caused
?rther a p%rthal g choked'in eft or exhaust, or ali Tt Inter-
errn% t ration 0 pump valves. e first cause
e removed When overhau rn ort f call, t e Secong
rp]a remove |se any time nar unnrn 0
teen ine teamo ntof ue |vere ersro fatue
P as been |nc ea ver the or Inary settin so e other
e ums and t osso ower as en rem rom the
X [ ycauses as st te ove t 1S yrn er wi now st(ar
to deve oep mucl] n t e requrr? power an 3rac ed
piston may result eoret e Increase Of power IS notice

Air Compressors.—Ah' compre sors are of the two stage t unk
Brston type in smaII e ines the rees ern a e
n%mes Inth)e os o etrou re%sors
du® to vaves ea rnp eam unt o tent
Iven | esign o t ese va ves and asot eqp1a it
aterra |n t elr-construction.  Valve troubl p
een reduce t0 a mrnrmum and. compres %rs can run
month sn“t out ang oy)erh% Hrovrded the rication of them
ls carefully watc lplrneers In ¢ ar xcessrve
ubricatiorf seems to eresponsr ﬁ for mos gresso rries
at tne present time, esuB 0l %ts car onrs ﬁ %d eres
c?tolke valves with" the resUlt that through time they become
Th arr frainers or silencers on the tage ust e kept

freete[ Irt and orf [as 0] rev? eslstsgrn ecoﬁ
sed up z-itpd not aI owrn icient air to ass |hto t
ressor oP ssage of air 1S ansy way r strrcted a
vac um will be for][neh urmg the suctron t}ro ean |n a two-

sta e COMpressor 0 dt e trun ton pe t rke be_a ten-
cy for vapour and oil to pas rom ecran ease to the top
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ofAhe com ressorglston p%r nng are fltted in the lower
? |st(int reventt is, but unless these rings are %ﬁ)t
ood it the lufricatin eems to find Jts way past the
Il eventua depo it att e valves, or In the a| passages,
ecome a source of danger.

The safet (Yalves on the Water3|de of tpe mterc oIers should
receive ﬁ( 0 |%al attention revent eir st|c |n t In
case a lea rcm ten o ralse the pressure n5| ethe
water casl g to a angerous elg

The air passa es which rel art of the compressor casin
1n|n |on and ISC ar e alvm at each stage, ar
ltte sa eI va ves, wh | recelve 0ccasiona

ttentlon as ere | danger of eé 0sIons ta mg place In

these gassa es, roulgh excéssive lu the heat of
compr $S10 |nt e al

mall air Jeakage from a compressaor cojl or mtercooler
) SR om A o

act}/%n ? e cncuratlnthew%rt]equ nvevhlgnnftn qelg es Pﬁamglwe
eavin 5

oSl o .mgrc‘o&e?s”w’n%n "5 et s Soped ahy leakage
gvljfsé]e ofuﬁ]e%oaofe% inual drip opgvaterfromp?he (?r In-on tﬁ

uantne( of Itibrlcaqu 0il seems'to Jlnd its wag hnto the
I]1 cop erSW| ecomerss Ir, and adneres to
e et e el ¢00 i 8trav‘vnesﬁo%#b?ﬁea£802?
gasmna or cf gpurgbfesf an

f n) un(#er ordinary running con-
%2%5 it will dvis 0 clean the tubes about every two

The est ar in_compressor cylinders takes pIace at the
TR S R B

newtopfnm fo the piston.

RC&HOH an

Lubrlcatlon The general pracﬁlce now with large e mes
IS t0 sH g}/ ol under?ressur IAhe main bear\ng su(L
small bearings, such as cam sha tan levers, are oiled by hand.

The crank cases are entlrely el seq exce%t for small breathi ng
noles s%uated near the 000 I.H.P. |nﬁta

tIfonhse ce? Eazro dtguslg 1:b\outtorrlnc attn g 0||I vvshclzgnrllgdmlrr}:u ate ro%%ré
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the engine hearings falls tq the bottom of the ¢rank case and s
tHe ngatneg fo th% doul)# ott m taan where 1t has t?te henefit
Tthe i:oo ing sdur afceho thI Ip’s sltn |

e lower ends of the cylinders i areen Ines are usy
ctNterom the crank cy |sta ce ﬂ]y

sea{)ara]trou )6 CHaN <% rdd'i hce fitte Wi
o lovier Oty e 05/ Inder and the top ace between

to the engine. roo eans ar etc\)” of ctraa vase 13 OpEl
the sir r(]gs 0|\ which atH]ers ﬁ?a e ﬂ[]?s WSS'EEOOI
aceaunt be co Iec 0

a\ % rIu ricatin urposes gyeln
mangcompose of o/l that nas had |t su stﬁ ce burned awa
ntatP rﬂ arttc es of carpon that he}ve been car
ried down 1ro eptstontog ItWI usact as a fine alrtn Ing
paste on any bearing surfaces that it comes in contact with.
Careful attention sho d he glven fo all c?nnecttons and

L

After an oving parts, an waste wodd
other refuse shou % be c efu ove erx B?rneh
tgcran case, Of t beco asou ceo U q

c

Iteﬁgtne 8ets untfe/r In co weat er uhrt{;atln%
F Ri an ahlso In etttn the, 0|I i
z%rgelt elrrzoa%trttgarzrcqear?not Egmtgo snongly |m8ressedregn aIrIn t%
}aWe consumptiop of Iubrtcatln% Qil with 31000 [.H.P. in-

Hons under u runging ¢ dttlons will dverage about
ous, any 055 Can eput own tg

evapora(tjtfo%t%rntfer aW?qhi es, .T0 kee IFE oll"In as goo
e L

ﬂndl [on as P?ss it js advisable once a )ﬁ
orei

end to htckern]e er ¢ tagubeW| W&?r&‘e e>§ erl-
en with t freel
tot IS nta C us senos a
%eunnecessarywr an woty brlCaParto meeri

ow It to sett rnt” ive days and permit any
SU stance or wmerto % the bottom of ¢ etaH ti
Hon e shou de hatsed about %Ight knc es bove t

Ostto e0 tatn]lg E%H the bet throu %lll cfearea outna?tdt f?escnagg
aadﬁed 10 makeupthednef Iy

and compressor pistons are lubricated by small force-
feed % Pers Whﬁcﬁq%rest?lle%lsup %very \l/Jvatlc?t [by tlftye Sattené%rr(t:?;
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H view of th W”a ce of om re S0 ber lied with
the correct or efoun pe |ent| otor s(“o

garnt compregsor 0i gns oIl ‘cans an |cants a als-
h col ou[] Vol g errors In orIrng when_ perhaps
CrviesseI as started on a voyage, with a néw engine room

Lubricatiop troubles have been caused in auxiliary engines
by the o(fadﬂerrn? t0 5he wal?ﬂof eoﬁ assages m%he cgran

aft and e entB closin H hen”an serrnus ol

thickenin encountered, a little time spent blowing
steam or tompre se air through’ the crank shaft oil pafsag )
sve[n ny our%wor at some future time, and also“the
cos replaci gover eated bearings.

neeVer”Pn e 2 t?tdrtttdgt“th”t °”ot?r% el ek shretom
ery In ente are art list t re IS N0 reas nwhy h

|es ca made as relra sse ant -

alr I nt eo sseem t0 be on the srd resent

ut wrt the mcrew r\)lrovements n wn and choosing

t)rlorstmth l% t”satvtt Fbe greatlyarle%tﬂrscgr? fi vhe fu Suhrgw deterrora-

The Chairman : WeII entlhemen [ think you erI agree,
ter earing hrs et 'that the hist impression w Lecer e 'f
att |ese | IS not urte 0 simple as. |t 00kS, and
arn nn to“t at |fthe wrtero this paper is gcor ing the
ficu tresw he enum tates as having occurre |s ow
ex errenc r(y time. Even two or hree 0
these sma frc uI ean. to the rr]nrnrtrate3 ours 0
ay trou cut |n inding oyt utagrea
In ort L\ dt discussion nprovre
0ym%/ Ha 5# one or.two sa rent points, want
W rto erencgs int eexpressronso 0 Hron
ntheaF the paper publishe

éh IYlast e(frlt mrrrlrcectron (%urn erqgalast ePrﬁt)ron contarned ﬁ

aper on sol miney cCriryic
ppF § gste

d§3es nePsrt)en\glllrte?(peﬁeTnlcr ont ect h%ks?hnaet(\)/at/ualhrere
(ﬁ dt&rch more $0 L he au E?

this paper s 1t wo ave been
rewngs [t ecomes -
means you have o

ave Incre s the num eJm
anere IS N0 mentign made H

c0
curt ahtrmes t0 10 ow th Wor

read the agter more careju

this paper of the opposed piston type, now receiving a goo
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eaI of confsrderatron r Bhaé)s some information in reoard to
that kind of engine would be of ver ?fat use nexg dng Re
fcussron and_givin trs Pape Ier vaue 50 o the
relative values of th% fean tvrio types. { t\/l
Crirrick seems to think t our-cycle 1 e more reli

ere ar some authori res oi consi erabI standrn wh trn

erentY The trn eat tatw atvert deectso
tetwosr%e% ma b attemoment t etwostro e Wi
otrmate eco ethe re omrnanttype at sea. | hope, there-
ore, those o{ %/ou who ﬁve ang/ observations to make on the
sutMect will let us have the henefit of them.

McLaren : I myst congratulate the author on puttrngS
his exoerrencer such a etarIe manner. tlevefr IS like
and dislikes as etween t eo steam ﬁ” mes t ourstLoe
as engine or the tho str&) ﬁ one, the ecertarn een
ut on that reliable ra exible re ersi gontro that the
teamri meorves ot wahtto pour cold water ou It.
wolrld e 0 earn ore a outt nternal (iom ystion engrne

owers ave seen the frrst lese engarng hat Bver
came nt (!_on on It Wsa bout 17 years was re-
commen 10 have a OP at 1t, bein hat rt was going
ive such %relt re? ts In chedaLP ds and. up eeéJ
eten X ars later tr% ce another rese t,
We [ h comf ash ore t en felt a sea W en waé
alongsi ? that fe tow There was aﬁ t Y h frn
apo ? solid concrete, wit ﬁwel or trench clear
I roun of the ,narn asement [[a]rt e Was |ke a roc rng
orse. It was al Jn n”)vementk king an goun rnq
ave hearﬁt the o t%a ast en on deck. Well
wasasmalsampeo the n rse recom en the Irkeo these
machrnes to one. o ever, It was rea a]nc t el
working, and from what¥you co oft everfag

Intern
?1 ? ﬁl e certarn noﬁ urhe g I’VJ\[learl]' g e(annhe run |n

earte are gettin
Xtr con nuous ien th o hrn

Ire

salevatron oqf the gas or o1l eng eattepre ent time. ?ate[

experience ca e a ou t re years 200 W en we got an 0l

engine about ¥ LP L ﬂ]oa when we

examined 1t rrg { t roeg we foun uel arranr[r
S| edl {crofco rc size, wante

ents w ererh e aneedle p orn(ti
iy et o il Kb
VYr gﬁoor? ke aclock. “We starteé1 it up wrtp h) ﬁy wheeF
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ufftn and bI?wm[g at the ]rOb When if started_ it ran
eves and we let it run so for about lfen mtnu[Jes Then wg
trie agatn n a.fe:nt.was made to? orwaFd ut it reverse
atrain. ethtrd rial It wen welln the rwarddlrectton
We cal e |n the nt ers, an lleg sald we Eeversed the
n“crosco IC eceozfg ell, one cannotsa t that was

that rong n %nt {0 know w hy it was that en] Ine
went rev rse eemeq to be drawing aly n fhomt e exhaust
Sgnenlcsec argtng through the suction en That was my ex-

Mr. Plow: Indthe case of thehglatn Diesel. engine | th|nk
9re%t deelcnbe one tq a55|tt mal nn|n ydue reg
ters [na Dlese englne o o
?Fe ol ﬂ B gnmto the cian case and often
ter IS\P ece n not readily come-at-able and |t |s
not convenient always to sto To quote one Instance, we found It
much more cionven ePt fo Lijta Mfs into e]suctlo Ine
and aveafter5|m|arto |I9 X, h|c Yvas great
assistance to u n|n s car nlse 0i
el a we

ese englne was t
ways made It a ractlc n over N ort to clean
Ut e Grankcase mnoroug tt e teheetﬁe %rtsvt‘are from (e
h S a oodq Y ¥ ressurg |s o%ten ost a% ht?tn
|ner these ou t to
st efore startin , |n he 0|I oxes bot
u ricating an ess re 0| c trip we had prob
t]ent en’ th | caue rfoube in trahntn% the atte antt
watc ferent |Iss oul n order to

note W EIG [k
le ?S n the risk ISI€1 es In the OI SUp sem the V'cll'lorf

0Xes shoud aln(! marked. reat he
1 tot oo on tecsscran

?rom havtng, a %uar

case, as égrev t}e a lot of t car onise matter roW) %
dowou iq fer t 3 gg enrtee had been r(t]tnnlg for Qlonte COeurse
fethetglt can b%c ecked at t e3|ghtafreednﬁutotten you, are not
sure that 1t 15 getting ample.

The Ch Mr, Plow has, |ven S a very practical
aluaegle ?Httt%% to the 8| cussm ? f R ? ﬂ
tq the error of satéLnegnnot In ecause J;e ave no

rience of the Die ine. “This type o engine wﬁ cear
B deve?opeé out 0 inds o menyv%elth yea%s of sea experi-

g INt In regar tOt
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euce behlrbd therﬂ Mr. McLare |sa aren Iy not hnclmed to

enthuse about the internal com UStI e % There IS no

goiy t that the Dlese‘ engine a] reat e to |mproveu
ore ht IS 1 orousghy g tablts

SSB,H as eVOV(i( S0 G?fl-

clent a now it$ positiop IS un
ngttgltlsc% 3 rs, t at tﬂe mecﬁanlca Slfflcultl S anWt

ine

gg ave yet torcelvemuchatentt efore’ the

ﬁroac tEt %ree of ﬁer ection arrive %v the ste%
Ine. The reason |s that the work hit erto een de-

veloped on divergent lines.

e have a small n rn]ber of Iar%e firms who have develope

IS engtne 0{] lInes 0 elr OWH S0 much so fhat among StS me
of the first C?]SS I%EOC%G we find ¥ stro (% IVErQ nces of f -
STFUCtIOﬂ a ca errection w ved

c we ave evo
the steam eng dne toeN n? Bme to achieve. [t I practl-
caI erfect to- aR/ hoeve ? ctua ruPeex “ ﬁ
reC| catln\% enﬁ e to-day you WI|| |nd t1s prett e
rom Whic v I WOrKS |t comes. . The sa e process wil
ave to be carrie rough with the Diesel en [t has to
1t ndardised. Ul teI what IS estlnga flrms esnm
jI1 be emhodied—stole ? you like—in a design which w
Flmlnate te more difficult and mtncate a] lges and at
en th we shal haveatype of equlne which will be as 3|mp
can tiﬁ]l e made, and ttne same time,
reserv the ‘advanta es WhICh have itherto been evo ve
eeb t brains given 10 t esu ject. | suggest to #
ou eaver oor com ent 0 ML cCrirri k| we
sa th atn scussmn aper. t in
|e e‘ |ne esn{;n s a ose in c a\}; |ese
en |neSW| a] rea eal romtose who h ﬁah
ex eneneeo e st eb\ﬂlne esteam en |new n: P
e{s so familigr and so obviqus to us, too a lo onaqt Jne]
er ect | notice that a wr\teJ ver R as st that
|ferences In mec anica emg xIst between the
|ese Pe and the rem rocating Steam en newn In H[oces
ftime disappear. her ortds, the Diegel en |new ten

t)o [)Ie more and mar on. the Times o recipro-
cattn n e t e uestlon as t het t e engine
shou e nclos e. Cana you su est
Q re sonw the ma { en |ness udcorH

pt the enclose t rac

tpf ran caseF ou /r_\ow It Is
tlce almost_universally, i) p asule ression. of
opinion on that subject'wi I help. Similarly, ou the question
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2 kg SRRV e e
|s avo ust row these su estions In the hope that

eta en up, t at something va uabewr result
the Iscussion hrch ensues.

Mr C. N. Hunter The author staes in one ra ra
“The safetPI aves on the water sid eot the Inter J)o ergsh uq
recerveg odical attentlroné Prevent them strc fast,
case a | kny tube oy coil tends to raise the pressure nsrde the
water casing to a dangerous height
| guite agree with him there, but let us 8%ceed further.

rcocler castings are tested fo aboyt 10
RecorrC t?econtanrﬂa t tromSOOtol

er sq. rn
Jnsr alr vary mP 80
Two acciaents'with intercooler c? s came under ynotrce h 3
at.sea on a Digse engrne veseh erntercoo ers ere %e
with the usua saey\éave e valve was ad| uste
ers In., and it was about the same area.ast ecrrcHr atrn?)aowmer
|sc ar ¢ pipe, One rh ercool r contained a coi
ressur teot erac pressure. Ineaf instance
hentecor urst ern erco er castrhg burs; also, es&rrte
va ve ave eard of simildr accrden
pea st met at someth mlg more posrfrvet an asa ety d'r
re uired on the | tercoR would Slh% FSt that a zl
srmrl r to those found on the CO, machrne |tted about
inches djameter, so that i thé event of a coll sltrng hg
elr%glr\tl\rlgsu ow out, save the casting, and proba VoI
W ith regard to startrnﬁ allves anyone mterferrng with the
automatic arrangement owr(r}gS uel to enter the ¢
Wit he startin grr IS ckourtrn\% aster, an ex osre

Al

ceur wre hole engine. OWs has
Etentdonye an mcrdthwhrc id hap en hen fuel accrdentemy
ound Its way Into the starting air system.

With reference to the parar?rapg on c%rds |t is not alwags
c%n\f]enrent to take ?ompressro cards, In the metho mentrP
the “ maing” after starting further there 1s not always

rah e b sk e G
always assure ng whett&er rt delrs had proper com-
pressron or not, and then adjust accordin

The author states that the average t rature during the
powerstrope |32200F shou? ﬂ fggp? ﬁe would stdte at
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what mean effective pressure hhe engine referred to worked at,
as It appears to me a very nig aver ge temperature.

The Charrman This rs hown aHa card rndrcatrng a wrong

condrtron mt e engine. ever |swo king a|lri
y n]n Ie grdrnar% ca,rd

qur ord Inary com ressron
gﬁ ou do not iﬁt urcompre IO I’I tisan In catr

that ther IS some wron wrt |ne T e rema s
on the su ectott saet rere g[t

fwo [nstan es have heen.q oted o accr ents t a dI% ave
heen fata), andrnonecase id result in mgurv/ [t is difficult to
say ow far the resentt%ra%trce In reﬁar evaporators applies

[tIs precise at st affairs t at we are trying to guard
ﬂarnst In. e Casg..0 3 parators to- g?’lg (ﬁ

Ee wel YV\II\}I”%T] ?Hglcear?ner mark. o Ofreﬁ}/? erlflce 3 (fl;lcuwlgltﬁg

eamatterof some ni e% hhat 'ﬁ to say, ?Hﬁsco S |cre?t|y
ar 6. an?Z ea S0 attac that t E\FS tear 0

% ahtnorma pressures, whilst yet |t W0 fq e certain
to blo when called ugon tolhan eaveth muc ar er re
sure. Perhaps Mr. Hu H rwouds gnest bestwa
thatdrsc €0 1 Eattac P [ thin ?rsvery IP)UO rtant an
[ think it will e ?<?1 the most useful .contri troHs to the
rscussror!J [ will d %grve rso mron as to %
ISC can best be att%che to e firm whr deal |n wit
water e sure to operate |fca uon mt e case

|ressures ut
of explosion or fracture.

unter; | totheCh rman the disc.could be fitted
in t el-}orm ofaﬁlarﬁ<y an ? wr% a compensating ring on Jts
outereg fOJ stiff enrng fow or ntr qpurpose e dla-
nheero F}sc to be about 51ns dr hatwo Id be qujte
effective for the compressor% n_boar ng of odu ]a e motor
ships of the present da e disc could be made of some thin
metal copp r would serve.

Thecrrﬁulﬁtrngwat tP&sure |susu%IIv aboutZOdes seldom
more s¢_coul ? ned ar] onstructed to. operate
at 22|b8 so that In evelrt of the cooler casing attaining that
pressure the disc would blow out.

When a coil bursts the air Ium es a r”rd mass of w]a
som thrng must give waﬁ lr u yt e ca trn
IS why I°recom B S wTrc WOU wea er han
casting, and could ne easily replaced at sma expense.
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Mr. F. Bec erience, which. | may make
mo e cle ror] theEactt(Poaranverﬁgd SP S, ont es n re inch

the drty of ex osron he relief valve coulq'litt up at
earrane essure Th rsc ut in here was of lead, 4'ns.
ameter ng |n thick. ere_were -Lor b vessels c?
necte wit trs arrangement This was the master valve
in the whole lot to prevent xplosron

In th% event of a defect or oressu e thrs disc would

reatj nd save the wh og stem all round So that no
3 age would ecaused In th iréction. Pere IS th his
ISC IS open, Endﬂw can easr re ace It. Thatisthe st et at
e ecan Fesoasto urte safe Mr Huriter has-
re erre “an ex osron have not previously met anyone
who has had an eV\P 0sI0) exper| n?e and It 1s gorntl ave
onedrnto once or twice— tePossr Ity 0 antHJn on with the

3-stage ar co press ou tel Have there
een an gases on the wa lso Hhe eyl |nders of the alr
recerYer s it Lom the Iubrrcatrn ils, 0 |a it a ue tlon of
f pdy 1owrngt arr to cond ense own an crea

I?  There rs r

IS alr
e of course ou cFose 50
ou get a drainage oe rt carfy ro ca ns and these
urn |ntoa ast attackt este o thes ells are made
th averat tt] |tt|ngr t]rrs was nr[rvgrtf]ttrnprr]stansou[)ce
Whetnar on O%F R Or ashore. The: easa 5 WRACE i
l Carefo (PRS00 Bl oy PR
War llrﬁerears on é‘. twheret eaultjhors eaks of Brrcat
an and ewan cwt aday. |
at sa earfuI ore r. Mc ar uI
t allow. eau orsea ra In e
anweo aret atwrt te ro ern antw nan
an c
0

rneer Welsh an now
w at [ie es uIsacoupIeo Jrre asout , eareao (t}hrs
sgra moonl-ta e they some standard of comparison in regard to

comupust

Mr. C. N. Hunter ; In reply to Mr. Beckett, the air and car-
onrseq orI etc carrredwrtwt travels athrq speed%rougn
eco and It has%scourrn effect in the .co one o
sion_| opened out rst.col for xamrnaton an P E
the inside was ova mrr éta retarne |ts original thic
ness, whereas the outerhal ad worn quite thin,
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Mr. H..D.. Adam : AVﬁh refe[]ence to the insurance ofDreaeI
en mes it is ?sual to have the air c mp ressol'] cogper colls
welg e?wen rr%t ut in, arecor of this H rg ‘f
The coraare werﬁ arn rom time to time duting gve hallr
When the wer tisr ﬁed about ten per cent t e coll IS
rejected as e| of no furt errrseandanew coh rs[)tted he
acr In the ol eterror tes I[re coil, as we astea rasr\re ust

the atmosp fe The oil used in the Erarn oyl IP er I very
often n%t ﬁod or compressors due to cracking and formation of
acrd at temperat res.

\{r/rth refere reventrn fracture of air- cooI%r water
ace msea ersu este vulcan sed rubber discs
ave een fitted an therp ave rke effrcren

. do not kRow horrr] vY]ouId like rt at sea, b tfo[ land woré
|t|sa(! q horreer ?rerace cbyrners n
cracke \PIS ons and the s uttrnﬁ | and Dblast air
ou are ery likely to get water ifito th e%ompressron ﬁrt)acer Li[
ot |s T ﬁrston Co esrr D to within about five-eighths inc
the head o ecover sor you et water mtg the compre srrf
spac“ou v¥]| get a damaged connecting rod and very likely
eck the w oeen Ine,. Some supmarine en rn s were.damaged
mt]JIs wa\x Qur practice was always to turp the engine to get
rrdﬁ the Water before startrng up bwea{aso small ¢ m?ress on
cocsorrn icator cocks d oy & level with the top o p%ton
when orb ?dp centre.  Most station enqrneers now turn' their
engines berore starting up to get rid of the water.

[n regard to this question of the fugl supply through the
rese'1 ? dIO noﬁthnk ou tefrcre taYtentrngtot
act t att rs va \ﬁer ﬁ out pne-sixteenth of the
goke nd 1t is Iy Haortantt at this erro? should

a S0 ut the sa eI eac nder, and If the clearance be
een Drese ve an thef varrgs thes htest amount,
tecrneswr cr Qade rtotecase
wh er H av ot a ?]t rba 0(5 in ead ofaseg Fate

er cylinder, en each cylin er seBarat

reat care as to be taken. ornsurﬁ %ta mps are erv%
ngdt esgme amount of oil as each other, In praportion to t

on the engine.

TSP s S B
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compression y%u have urﬁss you shut off éhe fuel anit< air, be-
catrse you might have a false Compression due to a leaky Diesel

In rer%;ard to s uttrng off c%lrnqers Is it advisable to shut off

t00 m cylinders? You re liable t et a strain on th
tr}/u Inders orn ll} Pot o%

crank s to too few
trouble In Iang stations IS &Xée to straine cranksﬁ s owrngatg

uneveg turnrnq moments an ﬁﬁessrvedpJessures Great
must be tak ?P 0 kegB the crankshaft dead true In its b earrngos
onstant flexure oto uneven support causes crystallisat

ends In a broken shaft

The Chairman: The. last speaker has gnrven us a ver useful
addition to the discussion In re ard tfa nlrng the ompr%s-
sion temperature withou cuttr d“ | take It t
sp eakeh 1] a%ree that t a me wou on he operative

hen the Ignition was orma In 1, ?1 a er we notice
that there Js an. aItoget erartrfrﬁralh ton the ardw Ich is
ue relgnition IP a case a card of that
escrrp on nd be no rndrcatron of the actua compressron In
the engine itse | . e auth

l.H. Roqlfe Parfitt . none arcor nl euor
reMrsto the act ofmzw Ines ruﬁnrn sn £a)t{;%dealrn e
covers which | t at althou known 0] race

are ot renewed. awg a]rs to mever% Han ? %st e
aut oréjrevrously infor sust t the pressure in t inder at
times reaches 40 atmospheres.

The Chahrman You er understand this cyli de[)co erh
Bollow Tfe IS a on hottom, g corfsideranle dept
etween. |f the unger surface Is cracke t1e ange an Rer
R/?rtron whrch take the tJust are rnt ct he actign, 1t l}

Hunter has explaineq, Is rea g/ e.toa pﬁculrar tX 0
erosion. It is n tcorrosron hr erosion of these
to the assg hqt air at a high Pressure and. I:II(\]/h
velocit It rs a fact t[tat somﬁ Very. seriou acr ents ave
occurred rn thes intercoolers. T SE es, whi onveé the

i SSad () B B, ol U5 B

&Fcai i f was. orW)( the arJo tIOIt % rqr ensro(tr e%t
il s e e e e Fis
as%ae as gone. T at Porntlwaﬂteé(} ? jw % ncase rt

. rse?ftvrPﬁaat ggerrhtegon hose who heard of It for the first time
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me u

| am sure Wﬁ have all heard some useful additions from the

experience of t ?se who have spoken. on this su ect and | am
€ dever one 0 derstands quite clearly tnat we canno

U

L T At

eren y acquainted.  BUt 1t is going to be ever nes 3|-
ness T e scarcity of oil is a ratier_Serious sethac

|ne at the present time. hat scarcn of 0| WI

ro a erco einonew ranot er. u |t to you to

a out we cannot n our0| weW|I It’In the

£ |s rect ea5| le and withou twe ca

exetutlmat that | a tracts of t eart ssurace wh |c

now o

rno crops oud te% to the v¥tth of root cro
aPema yra sed an deve 7 rt e%urpo o arwga ar%i

cohol yield.  Tha the line uonw mtern

com ust on en ine I robab eV e have a

heard Lord Pir |es rn| n we know that the ol roblem

attem metlsa ulty: t|t|sno erma ent.

evr usmess to stu thi uestl |ts ractlca
e ossibilit es w ask 0 ac or

0 anstteautorforlsthou ieu

eart
am sureapr%ctlca Pea er like this Peals to al
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Ipap rasI
Ine ngf(l-
ne%rs and'| have gfeat pleasure In Boposmg a vote of than

Mr. E, Shackleton Lhave uch(FIeasurel secondlng the

vote of thanks to%e author )ﬁe ¥1ear 0
| was present at the test of the second Diese %met at came
remember, a

Into this co ntr engine. was, o ar as
Her%ne 0 abOL?t 30 B.H.P., made at V%now%

ich.concern was_Jater merge |n the we
CE ? . the orlg nal con-
the Dies At that t| 1@ none df us were

sm e cyl
Maschlnen aprik_Au sburq urnber
Strtganolrnse(a)vanceo et ”eﬁ to antlm ate e Impqrian 03|
t|on the en%bne Woulcpattalnl the |ne worIanth b

QJ qu ome tﬁ sfay, and t e modern Marine ngtnearW|
oubt rougnt In ontactW|t tSOOI’]GfOF}HGT 0 without

Wi B
ablted ?Sl%t]s Fto be regted?gn andt%extrelgfe rglnlahﬁfltsnén n\tNost Jen
Eorta t?eat re, an stt ?n ?aws Qown ?n thls
onnection, there 1s an |mmense ield in actual wor Ing practice
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of whrlch Irlt)tleds known. bprogv $S rs de it WI|| ecome
gossrbeto ull Aaruqnerunrts ut %ther pe will be two
r ourcyce or eact#ad or of t egnpose prston ass IS
ot at the ent easy to orecast. own op rnronW en
the cyIrnder ameters en e to excee 45 |ns t0 .5 rbs
then a crrtrc‘[% stage wr ave been reached and consrdera le
research will be necessary rn] many drrectr At t eprssent
time our cy |n ers are roug1 In"the nel Hhoo 0of 301ns
asalrmrt very mdfc ferested In uestion of air
mﬁressors an some difficulties in o eratron suc as rusting
the Intercoolers

ur%epots errosion, etc. It wag recently
a vocgte hat cer ternal |ron or metal ex Xposed parts 3
treated with a har ?I%rap e compound which arreste
rusting.  Whilst ow ver, mineral acids ave een res onsr le
[)co rosion. and erﬁ)sron ht must not ssume% e
rrcatr oil |s|na cases t eroBt cause ft e trouble, as re
uena/ ecorro mP agent ma Arace to_condensed mois-
t read h tem Fatueco gesse alr whrﬁh form te ahse
8 cor osive element. Close attention theref or?
rarnrng of water from the compressors stem at regH ar inter-
vasI iIs” of _first |mportanc 0 mr se the ander 0
osro s.in fhe |nterc i e % temg(e a]tue a
xcess lubricating oi ‘ts oudbecearl u ersto that UH
no circymstances should com ressor e.allowed to have
alr inta erestrrc]te ftS an wrr rawdng at thr orntcausesa
vacuum which t reac nt |s dpdo |n B
verisation occurs an themrn led compressed air and ol ur
In Its gassage further In the. compre?sor Iy%t , reac
temperatyre stag W en Co trons are favoura eto an x Io
sion. It 1s desira ? e%e ore, W eret ecom\})ressors ervera
volume in_ excess of ‘the Iaft botte Or Tecelver requirements,
elther to leave the drains slig ttr/v f on the ¢o pressors o
araar&ge that air unrequired 1s°blo at the relief valves pro-

vide
o/ornt of much importance in Dresel en ine operation sto

obser eclosel unegnua temp erat Les a]tt arious points of the
Watercoo Ing syste as]recore ¥ 8temoeratu eg Fges as
ravo a r s0on reference to th areli rpean
have corde and a wr evar ations whether rom

e w terc ex a st val ve ehprstons romdt
arn eﬁrre et or from the eec i1l need to
coseyscrutrnrs so that the reason orany eparture rom

unitorm working temperatures may be ascertained.
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I QonP ehtulate the a trhor of th fxrher which is of a Ptost
Rractrca aracter and hope Wes ave many papers fr

Im on similar subjects.

Mr.J. Hawthorn: My, Ma?farlaneGraKonpesard that break-
downs ats au{(ereprovhentra wl\r;tlys of ed catrn aring %néqx

Neers. t [I en an rine E nees aveh
errgnce trouple wit an)gr ideas an brin tfe r”
fcussron suc Perrenges are %t e bene t? us a
We are all to a certarn extent educated % earrng the ex-
gerrencebs of others and 1 full endorethe Prdstht ave eeH
Chairman in'r specto t eva ueo aﬁap rsuc
3swe aveertonrqt Many 0 t egn
Xnar?rcs of the Drese enqrne tto t o e w o have H
tual handl rnp% th eeng ne an oa tu J(perrence rnt
constructr n of the. engrn un oubted val u\x/ 3
er o t rhs description rnto t e Tra sactrons e s ou

ake a trsgapertonr ht and st aR/
romte rﬂ ran nrs 0int 0 vrgr we\?reu]rtt eatual
exaerrence oft osew 0 Y]e %t e handling of t eseen rnes

VY]an to be. In touc them toe ate ur
n}en a[per rsundoubte yasoucrceo ucatron oma(y
oun e am ver Pease to sup [port the vote of
thanks LO tBe Ssome e now since |
Was ere an oo hn ac verthe3 ears of the Institute’s
exrstance rt rs brﬁug tforcl et/t ¥ notice the |mprovement
we have had In t Mra pers read_hefore us and it Indicates, the
B }rgssponrnterest that ‘Marine Engineers are taking in their

A AT A
vu to now as much as srbeo hatw rc es
read.  We cannot kn wtoo rnt r
u ommend this paper. to the careu stud esent
ave very great ple sure in supporting the vote of an
T\/IHon S cre%o y . Ha rnq read the R Per on beltealf of

cCrirric IS at Singapore asure
hrr conveyrng to' him the vote 0 ks 50 cordraale Boted t0

Mr II li,: Before Bartrmg | should like to take tn
tunit [0 osrn ery er]rta/ voteo than stot arr
man orte h anner in e has con ucdte temeﬁt
Ing; the very lucid remarks that he as Interposed between t
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arrous speakers have considerably added to the value of the

ssrort) teel sure t(r)e has?h yl?b ect Veké/"% ah ?reart

g as end eavo red to eIucrdate the rema of the speakers
and encourage others.

than[; J. Thom : I have much pleasure in seconding the vote of

The Chairman : Mr. Hawéhor in supportrn% this vote o

thutte o UETed ome WOl oL i °tﬁe A e5“0|[
eac onhqf me tw rc walts u,o N onﬁst aﬂpr]Pcatron

tﬁeenenlt?t il g occulwrotfoeng St ct_outcome of

0 fervo r?II’S'[ srgn OTO glopﬁfrrthgn(?/

took up this work so ong ago

anr his recognrtrf)n of |sri and we |nher|tt e

the lapours, an sefdenra 3 those g!)oneers abe no mrs
take 1 errs was a very self our in. the

Ing uildin
[nstitute, and ‘we who r% erit and enjoy the f rur?s of
tosef nr Fherrtwrhthose ruits, an thatye 50 ment the
responsr ty Passrng It on rmprover‘ 0t osew ome after
b B RS
aenrzﬂp Wrth it all there sﬂPapr abungant reward 0 !J
eserve of ones OWR matron Each man’s ontr]
tion is rnfr rtesrma tt er maHnr ficient, an rn
ﬁvev\y%ne 0 us shou ? hns ired bv the remrnder that
a thorn Iven us of t umbIe he rnnrngso thrf spe
In?trtute th t we haye rougr ustonrg And we all ought
to he [) the. intentio not only tarrying on this wo
but of ng, it up an rncreasrng rts Po er.ang scope and
sin wort ythemagnr %renlrnstr ment that is pla ed in OH
ands. }r know that t ecture we ha\fe hear
0rms one an m ortant series.  The next ecture 1S to eon
Janua[] 4th, a internal Com?ustron ngrne ear-
Mr. rPo ock am bero the Institlte anri %n
influential an aut orrta“v{e Pr ou will al
gresent and that ow at ou can r eantime to
timulate the Inte et thosew ohave%not been to IS lecture,
In the series of whic to -night’s paper forms a part.

Mr. W. l\/chaan | would suggest tlrat at th ne tol(l fuel
engine, or Internal comhustion engine lecture Sjrac Ieton
be invited to come and give us his experiences. He ealt wit
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the subject at ur meettn sat the Romford Roadgremlses anﬁ
|nce i en he has gat er d Information and experience -whic
e might give us the advantage of for our series of papers on the
|nternal combustion engine.

0

Review of Books Presented to Library.

Vol Griffin This famous publish-
s o verens é ol e ;

com of wotrk which haa made
Its" name a ousewﬁ stu ent scie ce’a tec -
nolog e ac uatnﬁance with the t 0oks whic

Me er Grn@ftn avth de their s emaltt t e Cer\tenaoy
ume now presented f ur Lib X fcor n oytline
spro gress of scien fl% |terature S deve Ft) y i |§ pro-

gres Ive“tirm, of which they have just reason to be prou

w ireless Telegraph Bennett A.).—This supj ect has
students .outside ho _have a e |t t etr chosen

? rg and |re ess Te er%]ra y is estlne g even
art in_our lives .If the uture or those who, as

ar
mgteu S, are. t)ere ted in this. marve Igus branch of science,
this volume WI und a useful introduction.

Steam and Ol liSOT Orals and Marine Engineering
Knowledge MacGt I{ This volume is a much eplarged suc-
cessor to the Eemen ary Questions and Answers ™ of Tod and
MacGlbbon which was the favourite primer of young marine
engineers twenty years ago. It cannot be tog often st ted that
books of this QUEStign and Answer tylpe which _are frankly
described as pre aratjons for Board of Trade Examinations, car-
not take the place Ofc? thorouglh study of eIementary Ph SICS,
Mec an cs Flyid and S Steam_and Heat, Thérmo-

d namtc% ly draulics: Magnettsm and Electr|C|NY the Pro-
?rtteso Mefals, Natural S¢ience, and ahove all. Mathematics.
he book under review is a valuable ayxiliary to the text books,
our the above subjects, and contains the necessary information
on the practical applications of the Principles which should have
been previously mastered. 1t is not difficult for the experienced
Examiner to detect the “ Question and Answer ” tratned

student, but all too frequently a few questions on Xatural P
nomena, €.0., the properties of the atmosphere, reveal the fact



BOOKS PRESENTED TO THE LIBRARY. 389

that if it- IS not “ %e tion.and Answer " book tn tu ent
has never he rt rs warnrn Proviso, . \fe
recommende toa %roun marrng engrnees who will find It, as
lils fatherPro ably. ? Its Rre ecessor, a very useful compen-
dium of practical”informatio

ce

H FlrdeR C.N Prckworf —The student has i rg this
hanY ittle vofume nrdealmanua this |mPortant su ec
A little attention sturygrven tot clear rrtte?

rlelrabeevena ernne to use the sli eru ith confidence

or calc Iatonsw IC Ber aEs never arse werewrthn the
scope of a slide rule s strongly recommended to al
engineers not already fu

re
va¥amrfrar wrtﬁ he sunj
0

Notes.
SOLID INJECTION DIESEL ENGINE.
C. McTameney | regret. | was unable to read
ma/ gaper on Fa ue [n ectron at the [nstitute on
Tues aﬁr ctober With regard to te re arks .
arFman as to the co% Ql_ Pdpw ﬂ e trm
[e urre ?r repa (s In port, t re om the time._ she
the F ders.till she went forarefrt 18 months had expired,
urin that time we were under qne h urs otrce to be reax
or sea. | must sa\r It was astonis rn F engjnes r%
so long wrtno t rii Pg any repajrs, do e— eonr/l rt of t
|ne we a ﬁ Was one of the exhaust vaI es sarngles
%Jra stuck: as for any ot err}%arts nothin een
tou not even a earrng any sort, In fact the, arn engings
could have carried on andther twri ve months without a rﬁfrt
Credit is thus due to the engrne builders for their workmanship
With reference [h Beckett’s letter of. the. 16th
December asking w ether “there” was anx corrosion rn the
air reriervers ue to ﬂs or acl ?ettrng to those ¢ rn?ers
| real coul nott H tice wast tsrghi

Ez!rtrtelpuq attentrgna%r? dtrarr%ngﬂ Lto}thrseerg lon ceaseg Whet er

there was acjd or not we all know that there Is a t
pitting to taf<e place where water lies in a partly fi feﬂ 8 Xrl ’
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and that in these receivers, as water is carried over with tlie
alr we liave to JJartlcuIar attention that they are carefully
drained and watche

Extract from ” Marine Engineering Knowledge "ms
(IT. C. MacGibhon).

e foIIowm Hlece ofnPoetrB/ on the Burning of Fuel O
shou 0e committed to memory By every Junior Engineer :—

Burning Fuel Oil.

Set the burner oper] wide
Do not touch the va ves at S|de
eep the rss re on th e

up th um ,
ﬁpéne z%m?el?e allsnb ?g and t |ckp
U
moke 1S t |ck and white,

To sqow the fans will be_quite right;
For when sufficl %alr IS glven,
No smo e ascendet eaven.

f th eéets refuse 103 unt
ssu feause s due to dlré
S ou the agn Prt an W
aveg lﬁtlon clear ?nd ng
I|nt ould the tlame bva/el oW an
om ustion 1S ehntlre rong.
?( man tg heater sees,
An eeps 1t 200 degrees:
T0 have |t mqe IS not quite wise,
Becatiset e roh S%y car onlse

Alittle lowe
f tﬁe tilierd e rﬁéﬁtﬂ ; a%F round.
f e'seen :

S e o
eres |ke aEr wpthn thepchtlon
ress re governs h ﬁuppy
It very hig

f f%nnncnnsr il flow
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