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Fig. 16—Cross-section through RD90 engine
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Fig. 17—Longitudinal section through RD90 engine
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Fig. 20— Crosshead hearing of RD-type engine
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Fig. 27—8RD 76 engine— exhaust side
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Fig. 29— Inspection work inside crankcase
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Fig. 30—Hydraulic stressing of piston rod nut
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Fig. 32— Hydraulic tensioning of exhaust valve drive chain
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¢ % NG Yactor n furter Tadical increasss n the  jaccigcoaeen e nul and the pod
power range 0 l] it Dise Engies be kind en% o' comment upon t(hrs aspect ot gt
. Wilkjnson complimented  the arran emen

marn Dearl ave I1Se 10 some Interesting  featur

auHror on ﬁrs pa er and sug%e p\g { ka)rt Zhe desrjtn oP the '[Oé)
and ap earegvtl trlrene %ﬁlrrcg i W ig tggz;r atgrch

bearldgg kge§s coud be f% owed rn owever, It

I .
it i e bl T

re-stres rng of tne bolts. holtdrng dowp the main
pEe materri

coul
ﬂ ﬁg) errstr S an

io he inner | e Cr SS ead %arm fatrgue enaurance Its of the tle-rods
hor wourf ve some flqures as to tﬁe upwar ex ng o wou ewe comed
e sa ment on sefvice experience. 0 ref erencte wa]s made in the nga %r {0 utlllwtlon of the
Jl[h r]u hricatin ? syste h)wn rn Fig. 16 had two exha%s} aseF ter eavrn the '[U( 0-charger as there a
? P ly mains and e won e a separate 8“ ssibilit improvin e oveyall therm |"efficiency of the
the Crass eads. If not, w ¥ wast e lubficating o préssu fant by nstaIIrn ane aust as Boiler
h|_s B The author “had ingic te at the rotarg exhaust valve
upric trnd (§JI| entig to the bottp part of the] mar would remain operatrver sl %ge occufr % receg
earrnqs rr] icate crrcu r E)Qgs providing passage throu fbrokn piston. rings asrn trou it. amrﬁ ap. Wou
vertr? d tng to the t o s)reﬂr cra ractron o doupt rm arr the vave tr tness an bgrve emau ases
terference from . the drs r}]ce 1CES eurrn m ot erLf ers acCess to earr cham eetrve
? the main earrng C ps owel- CX Inder.
Ing, éo truet sta

er a v g circumstances, suc is
ven e§ Inrst ceouds ead to an exp 1osro W ch ber
treme

ommon scaven e manr
ate an 8 nal sa? udrds

wo aves [ %este t
Cross eaqd] Were assrste%ebleockr 9 t |
exhaurstlrr}a ve t atthouf1 I?rmrnate 1S ”Ska,’nar

FCTEWS 8t tlhe IHHEI’ Fan%e '[e€¥”\l¥(% ear fo

the
ong and might tend to becom trngr rme Prom the rotary
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Author s Reply

ntg mteres shown in the paper and tor the questions which Ht ¢ the Dedplate jtself ver e ver
rtbeen asked. r| |

on ltudinal, side beams took the deformation aﬂ
Irst with Mr Rﬁss que?tton das to the. ?vrsron reI n the foundation. Wé(]
g ear tetn orcem nt urIt up on the dou

Mr. Kilchenmann wished to thanh those present for the Was requr red, rnasmu[f as the theor se Liconstru tio

eaIr a
Of eaveymaﬁtmg il ttoointn?erreconroI\r/T ed ttda1t ggittae IS-
mantiing ad ha hﬁtthn b

esign no Specla
hottomg Was %Sf(

gavy components.  Anchorage His, company did not favour spherical bearing shells and
0Ints \%lare also loc te%i] wrthhtn e crankcase to ensure tﬁ Hres rrt]%tﬁdert Inean%ther manu?acturerphad now omi ea ?hem

ear ﬁle?errls 0sed '[O'[

g to the ﬁia vana erackrn in welded com- Mr Igo avro hgd raised the estronﬂt annehahn% or

g d i U ? 5 bl B e o W el e T

h hrh/e te a as encountere [h ex ?anatron rom K\r eD%l rh tor an welr% )é

o Utlonswe eeerra OunsatrsFacto eI K gt h%t% ae Frgtmtt Saeﬁ g I(tJtW%%reSsseS?e |ee\|/ee\dmgte cC)ruEr;ns anéJ 3 |tu rtﬁr o

Hdtﬂes (gn Ft) 1I arrne Bese the chan e to weé treate Were h arts whrch) reaq nh émﬂ ?8rces

esign took ace on ahout ten years ago. tthehea!n S. If tie-r 35 were not frtte the €0 umHs
tcﬁtst hron was used and stnc the c an e to we 8 too en it wou be necessary to stress relieve t

'11 not ex enencehd cracTun a5 agreed T1Itat It as wholﬁ struﬁ
E yteeniewrt a cy r%r cover wh hs ﬁ rom egar ICa?e (welds in the e grne sructure a special full
cracs in the ars £ same troub enegaﬁer n to gvaesraelrgﬁ

X enence ose en ings. In one case t ahts ¥ a % }re % Bart with
the a 0 all construction, in” wa scavenge o erattve W ere a re 0 5 er ce
eart re revro sly a single wall subsequently exce |r |n er me was men |on the authdr wou
retn rce rts een use ure no a ied.  Sihce the advent 0
was a solutel corret as Mr. Ro shad sated tha th su er S pre er o ave t e alr plown | the
tie-rods w re S0 fe srone t even r|n deri rn e st a o vrn own throu ThIS was shown
de str cture Was und sp ee here

maximum mno ressure e aH entere ushe outéhg
om{messro author aso a re at cracki wai mam aust ases out too muc as ne

In t Iate rfather tha % ?umno ram onu cou avore coHrEe about evo um
e cquld thi d|rm that [u t engin swt tre -rods Rf E [inder, was S0 .much wor
and t en mo |e t ﬁsr nttr))ex et 8 ubseguent een ca \e tOH Y;rrt port ur tton |n t e
crac Jng caused So. m that the rods were [e d tro-  scavenge mage ﬁ ones een ada
uce ctthrea [rt e columns of another com an Iqn engtne At ggr ents IH speed corresgondtnv‘d to a (“J
Ith outwro also enqbu e common % reasos rcr cent. full o t rp rgj cted Was
the authar’s compan ha de eg when the, cha eto g pustion was suf(lcrentyg to avoid-the danger 0 smoke
cons ructron was de, to jntroduce tteJo S, T1e-ro s h |rt In the.cylinder

en In use when c st Iron was. use he y were ab- menting on the uestro[t of explosion in the s ace
squte convrnce att sence of cracks |n IS"company’s  below t gtsto the a]uth Bcoud 4 t at the 3epﬁrat|o

eng II]S Was ue 0 euse ese rogs. t € SC&VGH e Treceryer een Eorne out an H
eerrrggrm e mo US of elasticit TI stee ang cast tO né)IS on Cfmte thown IedS%thh%e Pressure Wa?] INCrease

iron, consl two  simi leces, on see 8 one at supp hlower. At the moment
o] cast Iron, an a&p“t% ?r es of equal nrtu %JE hen te |sto op ene te sC ve}ng Horts t ressure on
them, t(tJe cast Iron o \1 ect more than the Steel. If cast e scavenge I e wa% |8| as that ih the c th J
|ron and stee pheces of the same area were exPos to the same  there as no o ac the scavenge S ce
r]fron or steel being greater, the elongation two advantages, rstI ire_had . never occurr encause there
esma e{ ort e seF Dlece was no flow™0 ex au %as tot is space seco Iyt e avendg
e o make caﬁt iron Pnarts with Ie ors remained ahsolutely clean. "He could ec
eform t| n ars more mate ra w le ro sae e s sem with non-return valves and the
e nee I’e cea

e ! t°'ttmun.rrhag'.t ity dh rrn i L g g e
an rove ﬁt%%reﬁc true, but z(ailslgmnra’gﬁsca e q d?tr%ns the aut gry staterf that” his 8” ri) n tﬂe fest
g h iIn. bore an W ctlon, stood % sta%es ‘threg ex erimental engrnes these c#aum ow
M e R i
for wePe rhed ates, Mr yK(i (Ljn | tftp q %ut It h een necessary to shtH the camshaft to

not think assistance,
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Author's Reply

open the exhaust valves earlier UH
%rred

e]r %ertarn Sé)eeds There orI nIet lines, on Leap oil to th sshfead anﬁ thp other
as another arrar] ement U or& hc Were work rng hut e main cran s t ear Pep or ec Inlet waa
It wa a IrttIe ear to predict t e res t rn thrs cs rom £ same he re % ure at the crgsshea
regard 10 t hyd []au(l tﬁ) P | atm. "the cros ead Flarrn S oll Hasse down
stressr the iston ro cr ss ea e aut 0 went o t0t 0tto end thtr Hg ﬁ'P r(]nectr P
gra at s ketch of th arran alves o cr n sha tw re |dentical and inter-

e 6\/ Iston dee%sgn

ear
50 jtl ! o{ !)e ) Htern gthe author st%{d thj1 j grna(n eaiblle fjndce the oil an(i owel sﬁ?ae% IgoetCh haI. Dis-

%S {] 0ssiple wit IECGS not touch the crank as .not
£e moo av a Sé arate 0l rece

coole prshons nI mac n CES earrng
sur aces the rbs o course coud not be mac ine(l. e % p n s an errrnsq oc kets at “a
arran t( ater co rng sstem was ?rmrar o a d evel, an ere sprage with side cearanc so that by
coct aker, ternet was lower a{r h u Hrn rotatjon of the sha 8 Aken |
the actr n of the piston, water was freely splashe aroun It was mentrone that t e crossh boIts wer extreme
ter ernal surfaces ong,. . As the question w derstoo e aut or r w
j e aut or wendt an to descrlbe b}/ eans of the black or thrs reason t fat fear een (e resse that
hoar the des)

gn rrncrg

Iston with B 00sen beca menuhq on trs
trcu%re erence to heat~stresses ent Sy were' onln

davor ance of subseq ut or woufJ say: e on%er the etter |
ene tth

Baird had mgntr ed tha]t trﬁ rgds had ret rn Xron mugc reﬁwelo at,-?owe er V¥hl\d]r Wft{rnso nt)anthﬁ

after avrnﬂ Isa eare e au or omment usq ery tha bolts eco em g

rousoy rls P{S reasons for re-I (thrfoifucrn e r&ra} Ime, deso ) consre a]t trtB rntg

ecrsrloUId only-aad that experence hag fully Jintfeo ! Dreued]rn rsn;g(r)r\t/ee thOn aamvetr% rm°9” bo'd% n \trverc they were
Id th length.

of about 2%rankahaattgt usg% dlrnotQSecha 9nqareﬂprne had our]na(! guided over ree qu]aréer% eng

WEIE  reéf urred gmrelar 0 StI’UCéIOﬂ azp IeaCtu”n sma?er glat}eylrners qauegts It)?’u%UCh Fners W rSStrlgcnen?ef Ct;]rorptg
S?gﬂé bUI?tU fS \AtISre'[V\éPgl\?le Srﬁnana [16 s%atnu?asmﬁrr?da%elg uthor’s compan the suoq gesteq, If Qfhers were reﬁare
36]’ L? ﬁa % r Hems 0 dpl g(}/ﬁ al ture were P

ld b

g

L S e

n
e same asin g ers a san cou ted, Bear ing ors ar in_the or |nar ner anou
t haft d B the ord t
ressures were t with this engine, the smalle |n r runnrn hours. in.. was con-
trr]rgrne and the S rrn ifS Were quite’ capa e o transmitting ~ sidered % uce wrﬂa g 0 éntl(;nr/]as factheeptr?evr?er Iu eraéathrad
er&%urred Or%uestron of rotar exhaust valve be rrngs and o s t at ithor’s company would not cansid g
DAY o AT ‘e.h“ 1 C°°'rt’8rby rhea“’wtehe i d?hmmee gl tfftr e Lt s srhaarﬁey
situate the outer ends of g tand Were we Ilugrrcatedﬁ P,
S0t texcessrve twasa The author woul est that here chr me latdrr S
{0 rrer rrngls on Hre piston, the Iwer ere ot used then t materr should fle softer
Ianrctrg Svrélaeuscuaa”}/er romeg e an in S?rtneormveaesnoétl the liner. rngs were easrer and cheaper to rep ace than
?b]ﬁy convinced as to wh Was t e mo t satrs ac or utro Soft metal inserts ha een favoured for g long time, bu
arn%oexpreurcrnjtgﬁts fWresrteonSs“waEealrrr]ga parr out rra use t‘h?}l re nr(]) O|on er ec usekt e authors tcho ang
arr maxr um pawe e rom rrn erswere wonde u Or rynning- oses
e ound they had a‘ten e reak more easr r
could e attaine even excee T IS ni r In Some. Cases, trea was ut naring, coppe
s u rce rsome trme ort esen re ter ate n ten urtu wrt
tan p)o S
d ossr le t

er. Howe er, the advantage 0 8 (‘f r co ments e dn erxrn
on ﬁxtendrng e powF c[ange It wo r] ﬁlatro e(tre rods. Tle-rods were frt
reqrce the number % g ers” 1o cerarn wer a 0cks pcs were bo ed together Iongrtu na Iy a
cylinder en rhe could e nste er en ere Was no relative movemen
once prop er sp rpm wa “e g procedure for pre stressrn the rods was to fi hten
at wh|c sorb and a sma Ioss two ro]s at the same time,. start a one en

e
CIM;{; Wﬂ( eaccegas not ann in_his cri crsm of yq‘y \trvagutﬂgnﬂrg eeé; Inelns(ﬁtetégﬁ'tﬂltlltou fo t nSIﬁJI tensrlgnmlf IS

chss entfeemte?tn ;an tc] m nandd n ttPhOtO%aﬁrg pvoto(‘t%ra IR ee% ds wngronrlnlan?rf ctured {rom %re ens-Martin steﬁ

t
&teresecelrgnv\zratgcamen [fF ﬂaeto Saoweh secA nrg]gtgon ere F”ﬁ havrneg agrplro% maely similar qualities fo that used In

not the gesign au en .explain Wlt the aid gould an exh ust as bgrlef; be used? To this the author
ides the_desigh of cross ead earrn wor mpessure thmﬁ WOUl owe presfsure at the turbine was

Rre sure o . as a much h%r pa 9n 'B water.  This was the
ad been. use tleP fo some Ve )éears aqo. bearrn bac Fpressure specr ed on the test bed.

ﬁs r IatAve d“c 50, that ribs were"req urre or. s ferrrn to the rotar ex ust alv Hd hlow  throu H

af rtlg the design rt}ii times, ynti P 8 CBH bro en pr on rrn a va ve were bent g

itions. rmation d rh ad ? 8 no longer r en the next cy Irn er exhausted

earing oade esca rn oW into the scaven £ gpac un

prov flstactor or oth er

e g T e
E F] i ? ICk an ﬁéXIOﬂ V\yas Very P I'@SS re n ;tne gc(a\r/eeme ySISeo\,Vt'ig%Ig er an sca enu%e

rosshead pins were reIatrvey the
small alr 'H out would mean t[fat a wave or°c |o of exha
The cross-section of the engine, Fig. 16, showed two gas would“come inand pass out again immediately.

ert
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Discussion In Vancouver

Friday, 17th March 1961

Mr. L. L. Lawrie (Member) opening the discussion,
asked several uestro

) structrmr of . the bedplate, was it StrESﬁ

re |eved ter we n in_one Piece, Or was eac

er agneale separately, as stated on page

2) One woul ke from the aRer that th giods
re com ete encae rnt corr{)qsrrnh atr; b e
totetrero reasoa rorodaterghﬂrah
as nece sar the tle- r examinat
3) at was t axr um weara ow efo ch rn er
what wou e

Irners re] |re renewrn
\6er e rner r nnrn r?Pdprox mf[ﬁ
t ousan ear r owe
4) hat was QOHSI ere v ra e m eage or eripd
P time runnrnr? gt norm wer et een cylinder
er inspect
r. Ki fh ann replred gs foIIows
1 \y e crossm ers weLe stress rehﬁved The
hea ear oas were take the through
trer utsr e t em . was, con-
S| ere to Ioa e sma |rem mrng forces.
J h re com eey enclosed ex ept or
rain ? ere wa gerrence to date 0
tie- rood arIures and there was N0 experience of cor-
3) r°ﬁ rhfe ﬂfacylrnder liner should approxrm be 50,000
run ch ours rmeasurements per 1,000 hours
should™not exce ? Maximum wear_) In a 30m.
rameter liner shou hje more t f
%recent case Brstons ? baen pu efd after aborﬂ
runnrn dprs and sper g (% (5 8
rrn[%rs erng sg garn e sugge 0
ning hours betwgen Inspection
Mr.J. A Stewart (Member) asked if any trouble had
heen experrenced with turbo-blow
ut[ or sal that consrderabl t&ouble hr’id been ex-
EFrrenﬁed vwh r? ower}s |g ue to rearve reat
ade rels)u trn% evrb atron Ide ained
this ha now een Tured y the use of dampening wrres
Mr. gMemberg wa ted to kn w if there had
heen ver much cEan In metals, due to the \gher pressures
and tem eraiu ex err(enced n m em |esfe glnes.
Mr. Ki enman replied that, In the case of his tirm,

over the years, piston crowns and heads had been changed over
to cast steel. 'He had found it better to use water cooling
of pistons to avoid the introduction of fancy and expensive
alloys.

Mr.F. Dalgarno asked if heavy fuel could be used with
the Sulzer engine, in ships employed on coastal runs, where
manoeuvrrn of the majn engirnes was ver% freq ufe lI

IC enm%nns rep% fi that heavy fuel was used
ut.care ? be taken t0 use the equip-
or keeplng the fuel at correct femperature.

R. W. Brown (Member) then put the following
questrons
) Were erg any Sulzer trunk piston engines using

2) as It us aI practrce to dowel piston rings or let
lhem run
On t e(se wo pornts the author s?%d that in the smaller

e L S a0 e e et
g €S, the ﬁ st valves were P?t {00 sulta or use With
gavy Oil.  The piston rings were le

t free.

Mr. T. Taylor (Member) said that as engines becamg
larger in power and bore, with increased loading of bearings, It
would appear to follow that the deflexions in these units would
increase.  In this respect he would like to ask the author
if anz thought had been %rven to replacrnP the conventional
crosshead, as they knew it, with a central top end bearing,

which would transmit the piston load directly down the
prrston rod to the connecting rod and thence to the crankshaft.
0 him this would appear to be a feasible possibility with the
phresenthday srnglekactrbng Dresel engine and he would welcome
t eaM or}%remar s ahout
iichenmann srd “that_consideable research had
Heen conducteg around ?rrs |terestrn J ﬁ eal
connexron

ad been operati g on the test ut |zh g %
{ the of LF Hecr q ro ' 109 e(j with a rot?trn
Ws on. eexh arne that thls had, to’ date, no practical us

Ith respect to the larger engines.

Mr.J. D. G. Kinvig (Member) asked if there was any
difference in the proportion of bearrng surface between top
and bottom ends, resulting in difference in hearing loads.

Mr. Kilchenmann replied that the bearing load per square
cm. was similar in all cases, resulting in equal bearing loads.

f h
n?ern%uscuprg]l
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Discussion in Toronto

T hursday, 22nd M arch 1961

Ed.]und gASﬁ?C'“ MFmbeq said that he Wdﬁ Oma then said thatI a rotary valve was used in the

a eat rota nist of the smaller Diese e andr ccurr der engr L moge recent tomatc valve was em.
togh p g8eve ment costs an rrors, Whic \ W u]a(rp lzer gone Bagk 0 te fdla[))é valve?

en%
e author said t at t rotar u distjn-
ccur due to deve ment 0 the e v hv arﬂe engines, m A H tu ner? toﬂt

ished from a sleeve valve. rofary valve
eweé(rtsregney X SQ%VG wer t\sNorg ﬁrl?ed WSL ﬁr r{g r')’g“ﬁgse %Hout ten yefars a00 %ecausg it ena Ied ttrtem]to make t een He
tarne e |ese |ne running. oL h 'ﬁ Sr dps OW%rf gtn %I saeCIrlnents vririrth gr\t/ep IStr?a]rr W erj e/ar\hea t“as it Im-
Bera mg rrou arr?r\f Irasre re tr N gears,"a metiod of pro- Egssrble ?or catbon deﬁosﬁs to auset e {0 str']g Steel
% com any had roduced  Segments were US? event th at I |ece 0
?or tﬁ E on rin roug he rotar vah/e o one o tefg
om nts

arges o]ne bein ellgh% e bent

S't*ruaﬁgtau K
B] Cyh gbhh drrvrn two éjroqel rs  Qnly eex austebdunn th\e

ngine tota a out

the vave Was open an

e C°”§"na WA
fat ohce go each engine“coul be se{)arate ”n%hrnln

en Jrvilasor al een rachcag&

|eceo broken piston rrno WoU
or e&<haust ero at which time
never %p [(ence fd ag
enrrns eakages 0 dst
e prac Inated” by a new meth

ibf 2 Porce 4 tee\re(s)gle \\r\arsreafcoarsse%% 4 neres(e)oara o concentrréJ B AR Ao Sth/\alr%rethgo Loerégﬁ]remaecr ectly

s, s B b el o

3 VeSS Wacr e buj i ﬁ’gmeﬁ ol %ﬁ grori e DISt0n ings Were Used again. not a single on being
¢ i

$ ? erred; srnce mstelal t (%g% gggre%t dﬁ”\f

ngines totalling 20’ or 2 ors, 2logetner My, F. A E. Redman asked if the author would clearl
Xee ed 10 t Dauthor al hayi r%?ﬁ‘l cy(it/n s was a bt 0 |IIustrate Eow TStons %gpe rrcate since they were o

a an ica ere were too man vin
Q(?c enmann the Ve rnqg %beet showr]ngkthe Sepaigle 'i?r[‘c eretn%ann S oru] E%Irr%g \rAIIIustr Itsrj ltheeﬁlgogtjrrog

drfferenc In t |s respec P a vesse fovll rIu ficators
BUDEI’C%a ﬂln[? %% g th \gOU'ﬁ% betweea % %ypa‘ E]emgSF 8 ﬁ rven ['H e cam-
noers Co(rny reg . Wi Hers eari shaft The slid howe tha t eac r| ator ed Into
9V9|0 In P with a airect drive en e, Te multiple an Iiverte vee o Shabé oroove In T cy [ i ?Esoraper
én éneetcco 5't e oern fwe moarren r'ggggﬁ cylin £, ﬁ?”“eﬂ Hg llggs were no g% necessary to keeg the. cylinder Tubricating
Rrp OWNErs rtJrefe re h ect rve, P/zernbros ad gp- Ot TTOM €Ngine crankcase.
g d about ten are shr s wrth two elnlornes connected 1o Mr. R. Neilson requested the author to give some detail
e gear Cai r|v one ro e er €. owners Ol [hese of the cooling arrangements for cylinder jackets and pistons,
sb e also Sat A se t time, oHe of t em and to say what media was yseq.
ul ﬂ vg |sa a or slow s eeo Irect Kilc enmann regire that. sea ateﬁ Was no Ionsq
zer engines, eoause t e mstal tron Wa(? mtgr er, not Z used ohcoorn art of the engine. e water was Jse
rom_the “point of VIew 0 in je cylinders, but 'the who or bot |ne rE ets an epdrs ns; a cose crrcuH res
R LA S e s, B T b
As ociate Memper) asked whether an
gganm cturerwhaé)mp?gduce A8 et f EngINe N eXCess oyf Erredtpsgamlt any Ioﬁensee to manufacture their engine, utilizing
Neron furt er Wrshed to know whet er ulzer Bros
|ston engrne% ? also whethet
ouro ngrns e

h auth rdrd not think ther wa one engine in service
Wrt Er er ore than 5%1 % %8 answe tﬁ Lestio manuMactleJ ac t ther

u S
en |ne gy;SmeltSrC m an)howefer tcg/d \?vnegeexa(%)eﬁ?etfﬂ ut rg orJer th %%e egrg e% or propulsion of smaﬁ Lrﬂ<ers

co vrn Jin. hore was a3 sare caus

|t terr new piston, with s Jiterna ribs, a5 descri um rofl”t or S%e hljaﬁ nis. ‘{85”%% nes, ‘}“f“}%?%& large
the paper, {1ey | here co vinced fhat the Erst% Crown strefse i ﬁme aY\éo t%s ; i i Sduced Tt aux|f|a
Were not hro [ than m(} fma er eH gine € same a nerator rrn sma Kers Q esrz ntroned h
0 tresses nthec lpeerrs 'Qt% g\elét atli L”” g surrou(ndrn fhi the %ests utior’ would be a direct- coup enging.

ortrn een ~measyre
éh wer h ysa 'ﬁ atteewas no greater rLJanger In l\u .D. F. I\/h Donald\SASSOClae Me tf ) asked i
n'engine of this size than in a smaller engine. specia attentron ad been given to t e pr threa s
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The Development of Heavy Duty Marine Diesels During the Past Five Years

he large en ine bolfs. S0 anufacturers ground the thread
+ormt mr |m|ze notc%tm ct on sucﬁ h('? H ue to tﬁ

rese

P IU/ICr %iNﬁ r]mann reglred that trouble of this r}]ature was

confined éo dou e actin nes ome earsao T B}resent
|ston ro dd rge een n exis ence o
thye AIS ¢ rea e ot experienced one case 0 trou e

YV ustratd t manner in w ich
arge nuts ere. asr oosene ing &n man to carr
out’ the wor wrt ort draulic, p

um O %t
ang, ram set_was pTOVI f etermined force

at th
P the
ssure emg rel ease
rrect tensron

P rée 10 thec L e
i) rrsmaa.n fe e
g g

% n asked wget er “noise fatrg eh had been
experrence in the reseakch ar}] eveIoF ant 0T the engines.
t'was an a vanta £ } ure the noise level down: was there

ama)ﬂ]mu [lowa e

author. re that he was unable to give a defrbel
frgure] ut confrr hat engine no se created “no EOb em:
l: Igtel nolse en onfme to the u erchargers.

he urowjacsecgr out y pumpin

scr wing the nut own han@1 %
8 h nut becomrH davtomatrca

e same meti om[atroﬁ

The reverse was being followe

nut. Tr teni
ressBe an

ort ytr ro em ¢0 P/ coped w t quate
i ftion on' th |on an N gD | e su ercha gl%r
In. engine roomso this |t mig esar ost 0
He came from the a f) achiner ?] I§ cqmpgny
ad never experienced problents associated with noise lev

E. .F. Kay Member referrr to t e hydraulic

Ystem for trphtenm e ar e nus, ere was an
%tematwe a agg aso wrs to no whether
autho em wrt e rofary

Prrence an 3

exha tva e]ﬂrea tocaaracs n énm ug

ann sald that m addition, an ordmar

stan rd sbanner was supplied ort e nut an "could b eue

In thg entron ma e earance the ‘rotar %

W(JJ he about. h etre neac srean no ro
a] heen ﬁxperren(i wrt s arance I With
valves.  The actua et]ero valve, was etermme
nm e(ﬁ)errments In w an oversr e valve was. use

wn durmg operation, giving the correct size requrre

Watdie (Member) requested Mr. Kilchenma
to tew him’ w ether o(b’\fl %Qa gee ex erien 5wrm @t
Hse 0 FVX B ara ecosts or
uel dan

eavyrf res fue tIore | |seco?n any’ en Ines”
eauthw ecj from uotmuleg atlve %ostg

two types of fuel oIl because these v conf

ort Ith regard to burning h fue estion
resent 0 problemat all toga omts were ver
ssenta when Uel— frrst

ﬂr uce

burnr heav eating the fuel
t V[SCOSITY; Seco dI the dirt 'must be’ re ov
thir }/ ||% Su hur content must be counteracted eﬁ
Use 0 s
valve 0 provide’ agditional coolin e v
fl erating results shqwed .t at nder w ar o
004 m ES raey Xceede urm] runr]mg Hours
a mired the au ISmissal 0
cnne te wrt rnr e vy ue or ver reat
n |cu vana |um o |u ntame
In Neavy 1 deve n Ine experrence any %u tz wit
fire) hna Hnd or
o rs r nr 'time, n a sow n Ine, Seeme
not a e moe a oprrate
c t at the de ree o der wear
o don r
ng in mi r ore In questiort, Aso rt shou
Seanrtelmem erfe | t esVana Ine en mes were run&] %COD
connexion wrth gas turbines.

on, the
from

Aes?neACa fSin g gm(i C mdlers e en ine f

Pr dpbl mg
m heav a
due’to h
er wear rm
enm
mentrone {1 ere arged as extremel
load. crea
anagrum mrght rt)ssrb ave

had some influence in Pumm on the pressureﬁrdeofthe iston
crowns when oil cop n W. utr zed and the pistons em
carboniz on tF {t F Rresent a ater coolin
it(ems ad comrfete mmate]dtose roh ms No va u
cks were possible. within the ol s%s em, Which. was constantly
eated and” maintained under pressure at all times.

Mr. A N Wr caI Vice- rresrd ntr) ard that marpé
of them were amr tar t the trials. and tribylations o
w]ater coolin ISt ns A reclat nq hat this was some-

thin the oud the a or te hem omet a out
wate treatm t or rt

resent d ags ystems? er W maxr
mum exhaust iemrbtﬁatures WI

m ext experi nce t g t%oe“gt
e ﬁ © double

e en merI strafed yas s
le actmn gen me% hﬁnaW tj son
wtere]e ere t(wg Interrup
ied that he was not entirel famrlr r

ions”In drameter n the cross -section
Nh Krc enman r&al Y
with evarr ufst met of water treatment a matter whic

Was. usuajly ners. éerr tigns In_ the crosa
ection te tre ros onx oceurre ere the thread ha
een undercut to facilitate threading. a e red to be a
Interruption Of Cros sectrn m e mi the t IF? 8
was. a rmu rrclr%t e 1o ?ve t v ratron For RD
engines rated at 2,00 htr) rr) inder, an a r%xrdnzéte tem
B atureh at the supercharger ex u w(u
ore the supercharger approximately 750" deg.

kmdh{ ex ana oh the Mgrr?gaetri)ngasslires(terw eota lhtgoerndfngere eorrje!g

c enmann illustrated, eans of sIrdes ttae mam

Iubr\catrn]% system and e iasgzedy mﬁem

e Id not
rﬁp n the crankshat orI g Preﬂ at two
erent pres U{B rom a co a e 1lustr tmg
e crosshea ricat(n ﬁ tem te self alig m% {oss
earing was shown an rew thelr att ntron {0 the Tact
the_slippers were not rxed but were selt adjusting, being ree
to roa In therrgurdes
emb r % that fo Great L lies
o[peratron shrps m tﬁe ﬁ’ vptog
steam turhine were amr rar err nava
ere conth en BavorMng uce the weigh t ro
E machiner |c gnmann have qures
howr the eignt for an equivalent uzeren |e
or ave ana roxrmate lqure 0 Ometrrc toné
f or 8 w n to rﬁrve cbom arrsor]f In regar
0] ma os of re atea Hr Installations,” In-
catr at t e Drese ena considerable cost savmgs to
ked that back number rs
Drese en m S o s tX sce trbe {0 troub
eratng on overl oa ove was a n}
Ing oroduce to ay or was t e a m gm 0
sa et avarft e fo the operato

J nmann nswered that t e me were super-
charg whrc eant that | crease esu e o[
e mce more co

E (bumg{t ﬁg“gn me not[become verl
oad Timit was nott omuc a uestron o com us ro
wasanuestron 0 axrmum 0rEssr le earr 0ads.

rafﬁer It

B%es sal tatte roplems o ase explo ions
were very much eso?
orae m ulz

Inc ren me a(yes n to coirrﬁte?a]cyt tlhn%
pro man the aut orc e fo.en

Kilc enmann h t{at in t lgtresent design, the

€ Ccran matr

ston drd no en er t ase, there
Eosrohs caus as>e r(sgo(?rs jn the eventl ? J)grmtqn

ble cran s were TOV €
at ersonne WOlﬁg I Eblﬁ) A NO eX-

ToserCtors r? e ex erienced with this type o e. |t
E Prfsbe note(?th grr Was colt(stantllg g@ %the rt]ersrd

|H‘Ite piston, preventmg the bul for mist at this point.
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Johnson %Assocrate Member) asked the author he older t}/ frrn swere mac rned concentrrc WheH
if he would agree. %at the normal s stem, of two- st{')o e turho thery e]came (Yva'rlﬁ \h/ ﬁ“protru e t rourph 0rts an
uperc av%rnq t an lectic. motor- dr[)ven turbo-char er . ith. t odern esr the rings w 3
tak % he utres of the exhaust turbo-charger, at ma(perne y ec entric v}/]hen when. eléa
*pee mann r that he was aware

ﬁ i
[VEN SUPErc ar%erérauﬁc

fr ms su Ire eetrrc m tp dd
p one d)dpm an tbat ha tan ol drrven] U
or main ¢ 9 3 #owers ow s \gras a kin
solution,. bu e avoue the s sen] h]a di require e Ineers an wou
%eraruhlnler Igrtve wrt motors or cutc ear suc as t on rea Ve co%ts of mo

stem, w C a scav cnenmann reﬁe é nis compﬁny Were not
?Uq It Was O SI af a ESSG §f0 egtte at p r ce JPOWH S, Ut en ine bu 4 ﬁ

t as arats knew there
p ev ni Iturboc ers eared to be no's orta gs eggrneers or these e drneg
or l:]{r ach\e en INes wr\ p)opp t vaves |n the cxlrn er experi

nlenvg he apthor hreh'r(rhlalpgh?r? the. co |eNsagpeeratrn rhoevgevrf\rlrrhedhfh
f brt&ses ha ﬁs rn 0 tarnsrét’% he services of guall

%pme limipatihy erah@ pd?s?br’ﬁ&”st iy ittgnge,n e cit
e %gt%?s e comparafive Hgures

steam’ turpines.

Wever te estron nce INEELS SEEME
ﬁ Fra 1on, cou
exnaust vajves ear

en

Qpfained e a unrvers e ewa not in a position o comment

ler %nd teall ngalrtteenergy froh)t rhe mam ﬁ” eSta oré Tn pm] esec N gSar { 0f the question

engrn]e rl et dH I% gt ﬂuote cottish sfip urder whose"name must’ remain
gf au h} ed t at IS, firm haﬁlchn the test b j ano

ol Qb Mk AN e e e ] Qataaotouaau b
t rs mac e cou oper te t cent 0, p complete insta atro t res

r out an for the tyrbo-chayger, movrn cant cond_exam he power o 50 0 b.hp. the

va?vesa S amoun *o \h/a\éanheent re(hPrneld]gtoo hereexrgHasr BOStllo a steatrm tlr |ne pant excee the Diesel installation

setting, by hydC aulrc servo-motor, for normal op era?ron y g went on g give an exampl of utch shi Wner

w 0.0 erated diffe nt makes 0 ulsion - mdchinery

Mr. J. D. Clarke (Member% asked what was the heat steam and motor, The shi owner sta that t marn

effectl_p]n the exhaust va ve cam shaft was advanCﬁd7 %enpnce COSIS overtt eyeB ere abouf the sa # H
uthor replie & crn of the ca af[} pe consumptron of the' Diesels was only two-t rrds 0
had an adverse P t £ ect the ex aug va ves would tend  steam plant
to overheat Ioads ut this practice was only to be

Murray Oshorn d that theresv‘uere

recommendegd at [i ber) . sa
the f ue[ nogzzr\esronn rgsslhgg? t%ethguhgg |ntgO mce?l”fhr hheerné]j Sh hgh frvg % zer : 0?ouenn mestorfnar(rt??@en?h g costslswce(hg] |[iavr)ér th%tent

the
very ﬂpse to the r%ect t srmrlar yteam plant rnstaﬁatrons
p p mons at t a stainless steel sleeve was
shrunk “onto Pe Inner ey HOZ% % S%Dda({adﬁ h .M. Mathers (Memberg asked the author to explain
aer assage the outer bo [ e riefly te ‘materials used in crankshaft and top and bottom
t t bd F b fI h I d haft and d b
7m o anodu t was apprenens e a out water T end tearings and how the bearings were lubricated.

fé’phidh S e rt“h sl KRR St e, L
Shaitless Soel % égwas hDuE B orm a aJPs)h g %rarn errgg g d]sep\prate ro the d’i?
eaﬁie out o?t e%”]aesser)r/rblyIStorte Ut not & drop offig ere @ere 0 qr es in t e c?? 51E|T luswhcartetgresttrhja
h H lh (h 8 Ine was the pose § Iper atrtecro
Membe asked the authot tjp give morg Fa uide, whic pl r%ot require close toL ance fittin
er’head an gpatent "hut still” offered "a complete bearing gul |n

I\Aon the co strhctron of fhe t ece c Irn
R/]rot tnc%ex aust vaveso t aqr p

nma red the |rst of the uestr Mr. Osbor e then S |d that his company had ex erienced

bx pr%Jr?ctrn the ﬁ ecom stion_chamber, Iubrrc rob etrun ISton’ Sulzer engl ew en

rotar ex'h]auus 'Iv a esp Etitsor}nét enctorhSteunC“ ste usrn rnera ors resu trn phstop]sgf urea peé

y weh/gde (Joc sectron on W |ch weregholted the dJ h%”hcehldsrllrgte toeeﬁr en hrs oar f 0een € rmrn -

eav

av eegs constrycte g
Free S were sub [{svri(?rn therr Ienqtht revent  this an examgleo USIB PIE & WOUld ke to-explain
0

rbo esg(serts and pieces of broken rings jamming the vajve i C Dol fe§ gl 0ls In engires f I
IQFC enmann a d rf that It Ird e assumeg that heg ereheW\errrscotsJeemuStlcbg rej?rrpes Qt?ncteuelmlgrJ te e
were aP pahe to expect man Fro en prs on rrn%? ont urrf %s ust be removeg (pcentrr %’d%
qhntr [ grston rn pr em was absolute erent 0] H(r content . must ounteractéa by usrng
wha Wasafw ears a ]ya aIrng ubricant.

Recentny there wga% n engine op]ened for the first trme qua Iy, I aIrn detergent oJ
g ST e R .reed . etuthrahtu e
Pfh Brshon rrn&s P . R Is<lahenmann concIther? ythaohuhg hi at}/drenc'e. '
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