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Preface.

58 Romford Road,
Stratford, E.

October 25th, 1897.

A meeting of the Institute of Marine Engineers
was held here this evening, when a Paper read hy
the Hon. C. A Parsons at the meeting held on Monday,
October 11th, was further discussed.

The meeting on the 11th was presided over hy
Mr. J. Fortescue F1annery, M.P. (President), and this
evening the chair was occupied by Mr. J. Macfarlane
Gray (Vice-President).

The Paper and Discussion follow.
JAS. ADAMSON,

Hon, Secretary.
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THE PROGRESS OF THE STEAM
TURBINE.

By the Hon. C. A PARSONS.

READ AT ss8 KOMFORD ROAD, STRATFORD,
Ox MONDAY, 11th OCTOBER, 1897.

ADJOURNED DISCUSSION Os MONDAY, 25t OCTOBER, 1897.

READ AT THE ARTS SOCIETY HALL, SOUTHAMPTON,
On WEDNESDAY, 17th NOVEMBER 1897.

READ ALSO AT THE UNIVERSITY COLLEGE, CARDIFF.

g A
POWGJ’ eng €S there mentlon e ”.:3 S d stea

eaction Bngine con5|st| erlca(i v
onacentra gaX|s be eat W%IC?] E gaceda eP °r[
steam escaPes ent pipes fa O%ta{]gené
EPOS” d|rections at. opposite en 1 eter
perpendicular to the axis.

The Iobe ev Ives lfP/ reaction of the escagm
steam, Ju tasa ar erm Is driven by escaping wate
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No practical or useful steam engine.appears to. have
heen népdﬁ nthI% or an ana[g JerEPg untl%
X}eaJ 4thouq many ajtem ts eem to have peen

ade o oreor es%cru e lines. Meantime the |sﬁon
eneglng H avery, {\Iewcomena Watls a
B n develo ur|n the [ast two hu ﬁd years, an

ts gen ra as revolutionised the ‘means. o

| lut t f
fransit, ta ten e to vastly Increase the productive
power of labour generally.

B S day.ee
arhe agvantg es of asesaud unnsm e u|rne haV|n
remprocatln | size an treme
ness, Were C|ent VIOUS rowde that
economica es ts stoseam |on co
realise eonomlc resu é)t |ne
water _ turh |ne ae e suna
onditions could te arrande 5| Iae Iclencies wou
) talne with team water: and assumjn
this to 0SS! twou naturall oI ow afte
ta |n u?h r osses Into accant that t % steam

tiroite would be more economical In steam than e
piston engine.

Theﬁe pOSSIbIlIthES at%d the. interest of aggls%lsn? g

BraCtI ally new method for motive POWer
E-DOWEr,

s to an exPerlmgntal engmle of ten [r)]or
coul irectly to a dynamo ract ca) reasons
owever n cessa l%eept ee of rotation
etur |ne as owa 0SS 50 t0 construe
a/rg st as oss gso as Bo cou
et |ne eet (Elt and In order to obtain
necessaay % tlo r steam economy the turblne
was made what 1S cae compound, or, | other woed
%sene ofsucceﬁswe turbine'w eesweese onea ter
the ot er on the same sgnde S0 t at th efsﬁ
assmg through them one tertheoher—the
ressure being spread over the series of turblnes—
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shoyld be Igra ual, and the veI utg/ of the s%ealn
PW ere more than was es*raﬁ btaining a i
etficiency for each turbine of the series.

The turhine mator consists of a  cylindrical case
i fiiaaa%fﬁ ke

a£%Pro§§Hng% lia eSthe sehall{gsaﬁd he Srm%ns 0

bl

fs on the shaft fie betwew 0se onte cas
ear the case, be seen, therefore, t at
there |s %between the hatand the 'case f’ annular
space, which 1s fitt dWI alternate rlnﬂs (P ixed an
oving aﬁs. team. ente IPQ arotin
alsses first through .a rin ? gm ebh a es X
Ich tlsProec in a rotational. di ect|onu t
succeedln

%es andt ereact on |n reases
the ro t| rce e same roces takeé ace at
Ba e successwe rln S o 8UI e an movm
ades erg[y ve the steam |ts
Lotatlonal veIocltP{ each ucce35| erln |s su

ﬂ]}ladua lﬁ/% Ema Bﬁressure and

t
chment In amoderate SIZEt
otor tneré may rom thir SUCCESS ve

rngs, an he%the steam arr| éls ﬁ% tft rmP
W e e Tl
WhICE are flxeg to ané rotate WIYh ﬁ h? (g)n tﬁelr
outsides re Qrooves an rms whic rerct | o
correspon In ﬁrooves In the Fon F‘ (ﬁ) a] s |on
r?d Ir0 ectlfkg ”nﬂt

q t%e ring Of the motor, the
ng r? 152 usted an rooveﬁea oholeed
{ R team aaﬂce

B
shaft andp JFeve end preEsure on the tfmrust bearing.

IStons is to
‘With compound condensing  turbines a steam
eff |?|enc nf’ arable with theg best comgoupé r
triple-e an5|o condensing engines was engt

mow es, impartin
a0 atlon o e | gn thro Wa%i gnt esuc
cee |n rm sn[
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S L el e il
&ufrgose |t see e%we (? Prow at as 0000 an
|enc¥S coulq be obtained f ast running screw

propellers as with ordinary ones.

In J%nuar%/ 1894, a
thoroughly the app Ilcaf
U rl et
?teratlonpt %t wou| Y?:abl gllregnl) ore a
o e and- Bpene ean%c%ssaaﬁﬁ el amO“Qé
gemde to eeg Pe |men5|(ins Sﬁ (i asgcismmi
ut not so small as to_preclude the ossh |t8( (N
ﬁac mg undprece nted. rate of sgee S H

the parts work as satisfactorily as was anticipate
hef Ifilment of hese a tICI atiqns, was, Q W F
muc gn almost rstate SP tg
which, t& oreseen, rove muc m
Serio sc ar cter tEan W sanélcEateg I di |cu }/}

sgndl fate was formed to test
éhe com&oun stea
as des ne

was that termed roude ecavnatlo
the water,” er words, the hoI owm out
uss ace de of the screw: IS
s T B

se of our very fast r nnoln scre taxe% Beyong
its most aggravated f

e usual extent, | orm.

P 5 Inia— aséhej) atlsnmed —is 100 ft_i
o i el Lt T
?5 598 Pwar soP % 8 0 actual Horsr%g%welr ata s ee

evolutlens B% Inute LISO the
Wr%‘s%ru %‘bSWYrPe

large steam geacgqla%r fargeW(r)rkm
esan Wi attalh$ %
? g rate surface Z

ating surface of
é ors are rov 8 ne af eac hte sttvt\)lﬁe lr’dg
are closed, anJ t% graught urmslqed by a fan couple
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irectly to the en sha The condenser is of
P 1z€, havrn 492 rft of coolrn sur?ae thg
crrg urea\}e? bvlveateso tﬁ)ate aco ‘%Srevt\/lerlsa\ S'tet eIn ;

8 ntt)ou d the . tub e,? Become

a(tjter _ﬁl] taine
ChOk € auxr lar mac Iﬂ?g’ COﬂSIStf main alr
ﬁ]um an Spare arrp mp auxl atin pump

AL
gkgedlg]ﬂ/m In the side eg QBe stern ang |s

ces b atertr t _bulkheads
IS0 stee? Efate X/V\rln tog£ n. E<n thckness
eapproxrmate erght are—

............................. 3tons 13 cwts.
Miaﬂ we vr?ht ofs n}]acprnewanrl(d bgler 2125 -
ons
oa an water . §E0ns
Total displacement .. 4Jtons

Tri aIs were made with screws of (Yarrous gatterns

Utt 6 results Were nsatrs actory, and 1t was apparent
at OSS O ower WaSy gk pﬁt teh

screw wrn e cavrtatron1 te water,

the mat s then tr” Ial investi at

theoretica y an experrmenta it was X
as te ourse 0 overcome 1

etermine

tjfecn\ su drvre the tur Ine _motor into

severa arate com oun _turbines. — Consequent

com oun ine engine was remove

Bn oat hree e arat compoun

tur INgs, |rec¥ re SC ewsaf V\r]nr

grn SBrjes on est am t etur ines bein e

SSure, |r\terme late, and low ressure an

T [da COWptuetﬁrﬁép%'}Sﬁ'PtTng tﬂprotfﬁmnat(ei O?ﬁrett r]d of
EJemg o#rega\évee gge\r/r?ti)ﬁg e three new screw shafts
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this chan the power delivered to each.screw
ParB ywas reduce to on%t Ird, WB le the grvrsron of
the en rn into. three. was favouranle to the compact:
ness fefrcrent W0 J< of the urbr es, The totaol
errg to grQ t 5P do revo ution remaine
gsaeas eoI (eeeconr]escreswast
r scantling, 0 bg % elr conditions of

or rn% closer to t ose 0 ? d% practice,
rust f the propellers is balanced by steam pressure

rn th e motors.

e]rest of.the machinery remains the same, though
some changes in arrangement were necessary.

The usual lignum-vitse bearings are used for the
screw shafts.

The enﬂ e cyL F 15 |ie cIose to tne bottom of

the hoat, a e rrectﬁrt er seathn

te ramele su frcrent strength fo take the t sto
the propellers.

Tr]e centre of vrty OL themachrner}/ IS conse-
quently muc Iowe an“with ordinary engines.

At all seeP E)he hoat tr swrth an Flmo?t com-
Ier]e absenc of vibration, t i %dPr ow of steam
ot emotors ar%)eers 0] r g’ucer1 e liah tX f Pdmrn

Ign 0 as yet 0
or rn%gs yewcast?eg town water. Mo distilling appa-

ratus et been fitted.

The boathasben run at near full speed | rnr %h
ater, dno evr nee of gyroscapic ac on een
%se&va e ar twhrch antrcr 10
the known sma a ount o these 0rces U er actua
ﬁ uons Indeed, the Turbinia has so far prove
erself an éxcellent 'sea hoat.

auT“St.c%'H“g oot ?”e%'a’br;“% B C%rr”seduaorg
Tr um W$rke P 2;

ke anéepen ent dupex oi pumeparg S0 fitel &

50 frtt
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stand The ain engines, require practicall
ttené) nce the readqatr % srﬁ ?I amo nt

0
Ve steam to p)acV( the glands ang rf<eep the vacuum goog

The advantages claimed for the comupound st am
%u Ine over ortinary engines may be summarise

olows :
nerease seed
ncrease eono ofstea
ncrease arr |n owero
ncrease r nav ga mg shallow waters.
nerease st

s Wsea eﬁy %’) & l;ne %y for war purposes.
ée uce sHateécc pied by machinery.
4 uce cast ofa endance ?n maﬁhrnery

. Diminished cos u%ee
ar ecé/dre3|yece§nd wgergnP

For the pu os of going astern a small reverse

turbrn? IS ueo{p erh 9 Qﬁre ?ras hrtherto be n of
Ingtficlent form an has constituted a

Eeenpr(essue moﬁ)r he power con queg[{ tat as

macninery

t of screw propellers and

eveloped has, been 'very sma Iven
an astern sRe of three Bors we ful rve sing
motor. 15, ever no erng |t |m|ar con
struction’ tp the ahead_ motors; Is wer t 15 three
quaréers P aton an { estimated tha I e a e
speed w |ten exceed 10 nots etu ewr
ermanenty conne%ed 0t 8entr r?r? er sha
TR
ahea me)e |npsrgn|f|cz§) . Sl

[n June last the Turbinia ste rom the Tyne to
Harwrcn at the average spee afmfg [< 83 a{% y?rom
arwic t8 owe% a%/e[] spee knots.
Durrng 5 ekwee e |ews e Was run
at s esérmate rom the curve o
tea res ure and speeq, dl }s]teﬂm IS provd

the boiler at the .hig es%se Itherto, ‘reache

esteam consumption” at 32J knots Is estimated t0
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ge 145 bs rIH Ber hour ﬁnd at 34J_knots, as
e uce% the prolongation of the curves, it appears
to be 1 s perI P per hour.

In A nI a s%r g lals were mad% bg/ Professor

the following, S are extracts
rom |sr ort W |ch comp ve the . mos
complete st of | vesttgattons made ont e working 0
a smiall Tast vessel.

. The mephan ’]fnctt n of the turbines is par-
ticulatly sma ew0t spent on friction 1S no%

materiglly Increased by incr asmg te rang p
expansjon. sf allows’ the stea tabx

ex anded much further th n wou beuef or eve

racticable. in an epptneo he ordinary kind..  Apar

r riction, the addition’ of weight ap]

o tﬂues{onsp
allow for this extended ex aﬂsmn would
enormous in the or énar engtne | urbn]et IS

ver nded near
hurLtired?F In't eTuabtnta nqt IS 1S ccomgltshg
Wit enﬁtnes W 'ﬁh are muc ter than. recipro-
cattn[p Ings 0 Besa epower although in these the
expa sio” would be much less compete

td trial i| 9th, 10th,
12th ar%aslﬁtﬁseaqope%trm Hels 0. ” hStFanq §1

9 m asswta
unlﬁere now Pro [] p Mec antcs 0
ava o Gre WIC ther tna werem
db‘rﬁ an rd, wen r pnk%ex‘

observation on my n
the eat erwas t00 a to ovv sea trials to o on
a dt]e a wasgpent call rattn]g the water rt a
whic etermtne the amount o
water supp led to the boiler.

“ Rough w atner was met W|tt} in_.some of the

trials, and”[ ha e op ortuntt seetng that {pe

Turbinia Is for, her ? ood sea foat. Te
d with perfect smoothness, {he screw

%8 merceN %rng the hegnng remained ertec cooi
roughout From first to ast uring he hXI
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the t&ralé thehe Was no prtﬁh whatever or_difficult of
X int eactrono éetu Ings.. Some t
trial runs d | ‘were made under v%rrous cqn tgons
%s f0 Spee erange 0 spee s tested extend] g
f knots.to 32J knots. [na large number of thé trials
obsefr %trons were made of thb onsumption o st

e fee aterbern% measured py meter. Inso eo te
ater.trials a Kent recrlp[]ocatr aq meter was aﬁo used,
to grve p more trustwort sulrement the com-
ardtive sn]all cons mp lon. at ov}r s%ee S an thrs
eter was also teste Hdelrver r0
rr}p]suremens were found to agre cosmIt hose

the Siemens meters, even at the lower limit o speed

“Full .s ee trr%ls were made on pp }Oth the
%havr then been In the water Jyafort
osuccessrve runs on the meaaure Ie E
sre Irections, In_smooth water, and at the slac
etr e, gave the following data

e il librst run. Sﬁond run.
BTFeé’;S‘o‘WEQﬁ g'Beeég"fﬁ'fgﬁéﬁ """ - lgggs L5
Revoluetr ns per muteor} Igh-pressuire and3 Inter-
evorputrons per mrQ [)Iow pressure s
gpeam pressure in boile }/
eamré)ressue nadmrsso 0 gh

Gredtest pre pressure i stokehold by water gauge ..” 7y in.

i the et | Do, I “rhq}

Hrs trial, 32d7(} knots
t record f]
G el o W e
[ﬁowhaq off at thle S%Eat evaé\é% Sﬁrrrr]P Abe trhj Tg |n
pugssure o? g W gr% pﬁr {

dp 0||er and the
he reauced by usi rger ste m

rbmefjor Instance, the drop were H% e
Eh grg e%t that at least H Enot wourY bé aJn X 0]
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the or r] ive coe ent, or ratlo

0 earg toSIbg i 6 éag orse eerlrlré sucu mpoats

%E f?eam a] ? ﬂ ower) s not m genera e 1
ok

). Taking the mo { fav ura
sive harse-power holir, as against the 2

“ It is interesting fo comp the resylts with those
tHat ar obtalne m% 8ee?£ oatsu n engines. of

nlt thl?] woutI corresBo dto 30 bs 0 3
? rPJQPt these trials o% the Turbinia.

ogh B S

Bacr Ice 0 ec nom/ and that tRe sybstitution oIfItur
Ines driving i screw?m ace of reci rocat
mg (en%mes rvin O[scre 5.0 more moderate
Pe ot at{en mcrease consumption of
steam as far as fast running is concerned.

Adt’ect ométarlson such as here made of feﬁ?

water witn Work spent. In overcomin lr JSI NCE 13
most satls ﬁtog/ st th at can ? qu or it takes

account 0 ICIENC 1 Il as motors
Independent r})a/l I Pmate O? the ro ulsive
INES. e ower

Qy est
co effi Ement in a oat dri ﬁ ﬁurti
emu re uce W|t Ittle mcreasE| con-

0 ste our.  The turbines are
5( L,‘EhanY nd aIIow sudd“en starts to
u

i otma o St o %V%B%%f%
%tatlon cor GSE

nots Was aCt}lee
Vah?gcondsate fe's naI was given to open the stop

ﬂns%cuous feature is the. absence of vn%ratlon
ue to re tprocatm parts and t

ect balance of. the turpines. The contrast m
respectwﬂ ? inar h#q speeg boats Is most stri anrg
An |nC| ental merit of The turbine IS tha tllt needs
Hterg allu HC%IIOH and the o1l which circu atesthrouH
earings has no opportunity of mixing with t
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team T vantae tiavr the conderr]rsed steam
eo o er ar cu aryfe in Cases where water-
fu ebor ers are u ed

a be confidently expected that the results
btam t IS experimental st am rwill be surpasse
ut ta m the results as t it 1 clear that the
substitution of turbines er ow an rmmense reduic-
tion, to he e ected jn the wer ht and 0 marrne
n mest obtain the same power; an urt er, that
t e one without Increasing the onsumpton

coa ForTrravfa Rur 0ses It allows of the crowal g

nto small cr unt of e OWer suc
has hrtheré feh Im racérca e wrnt‘? 'hepattarnment of
correspon Ingly Increase speed

The eneral jmpression | hve formed fro he
trial tirely favourable t pros ects o
nove met ma me ro m c anrca
srm Ircrt etur (ne ea sence 0
orking 1]ornts will go Tar to secu e t em

arnst reak own. have “a distinct advantage
over ordinary engines in first cost, m robable cost of

ntenance, and In coto attendance, as. weI In
ulk, n weight, and i m edom from vrbr tion. There
d i el Ll
In every Wway"as rt has been throug utth etrralsg

“ The a rcabron of steam turbines to Borpedo hoats
estroyers, lErntm oats an crursers rls0 t0 be ant rcrgoa ed

Bl

at .they er In tl ea opted In

rcantile marrne The condl tr ns In a fast

a er steamer are vourable to the economica

ron 0 stea tur Ines, and In, S ch steamers

smoothness o their rupni gairvrlj rond

recom endation. | seg H rawnack likely to getrac
from the advantages which they plainly po sess
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In ?onclu jon, the aﬁplrcatroit of the steam turbine
Brrnci ? ast shi enera udrn ossenger
esse At antic Irn rs a | so w
en n ec res f"
en ra ea ing, att er th scale on w
et e fs rrs the cor]structron
er te stea ﬁ ICIEncy H the lower thg
rotgtron n the srzefs hitherto. ¢o Huc
e ar est being theﬁngrneso the Turtirnra
een und o be the” case rno L+r rne
83 ) a arge %ssen er vesse or
00 f] anl 8Lscrwsgats
?crew each e adopte & oft
our shafts be rrv8nhiy omep ur rne
at.a rate o lﬁetweeg N revo tr
minute, and the turbjnes would c nsrst o
re sUre, dthe rnterme late, an t ressure e
ur rne eveoﬂ]r g\ﬁroxrm one arter of
otlaf Hower ? ropellers would be a out on
edramet rdinar rn -SCreW prope ers an
g re ate rea wo roxrmate cose
ﬁr ingt actrce rth suc en es th cons

%r usve ose -00 erwou 3
ess than in t e mercantile arrne an
consrderab

ess than that found In e(rJ ines of war
vessels, . where space an ot er con

rins must
necessarrly he cons dere There s also rro rmrtathon
Hsteant éaressure te case of tu rnea other
tos IMpose ny holl erﬁ an IS
B e]t]at rn co[Jn on wit watertubri
e ds ressures those a% resent usua
would be generally adoep Ith turbine engines |
%senger Vessels ther would arrse no qaue(? 10ns o
ration from mach rn ry or gro ellers,
ev n(t one screw shaft ‘or oné motor ecomrn
the one a ected can he more readily take ou
actron an Is.the case wrt ordinary. ngrne]s an
Ee arts 8trcn be more gam ealt wit

?leatkrfown s consderably s, Nlebiiy fo-serols
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DISCUSSION
ON THE

PROGRESS OE THE STEAM TURBINE

(Papeb by The Hon. C. A. PARSONS)
AT

5% ROMFORD ROAD, STRATFORD,

MONDAY, OCTOBER 11th, 1897.

Chairman :

The PRESIDENT.

The Presjdent ;. The subéect IS now open for
discussion, and I Invite you to Degin at once.

Mr.J. Macfarlane G Vrce President sardt at
|n order 0] s?§rta§rr§hnerscﬂasyro Iléj s)

ru e o 1he 2l Sronnotﬂtrserrﬁ) e%%” 0 ﬁ
thrnk ha )e qu ew an ﬁ é about ?
achine, ex&eﬂr r. %rsons nrme ho neYvJ
nbacs)uoltas eSe brsestn t ﬂ se Lesent %?uun
K\/II arsons ?r rHr d ?rth | hrs t rbrrﬁ)g g
stuck to It n now ag astoni eers
the machine ﬁ roduced ere mus F(i
P Ints as to whic (entlemen resent wou (f
t%rern or atgm and M, Parsons was or a

g A The “ingenuity 'w |c

arsons applied to thrs mac |ne as worth

th admrraton every en%neer anﬂ ¥vas rep oteri
ve mage a Ine machine for electrica

worﬁ fo make 1§r886|(rgvctrvutrons a minute.

B
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Mr. Jo afskﬁd Mr. Parsons how the indicated
horsF powe of fis, engine. was gscertained How
wouldhe take an Indicator diagram

ﬁeeru |hnalcaant it wa aamtledatrtlcuq tltr)]eext;aemtc earfg
v were ascertalned

ort the |n|fc ors rwsascehtahne PI

arison o e | Wit er ca

cu ate re3|stance c onsumglon of
aer ithin a gven t| t asver gasy to get at

iclenc a tur |ne engine when It was con-

necte t0 a dynamo

M. Parsons rre(ﬂhed that it was not ;;(osswle to

At the re(aueat of Mr. MacfarIaBe Gray, Mr Paksons
furtper exa( ned and illustrated, by me ”f of a sketch

d how Iosso ow r resulted ova to
caV|t tion of the water, wh eH the screw revo
ver speeds: and said that accor |n 0 eex
h d that d t t

arried out Tharneyc

arnah It was dbeduce X dthe Hen the
me n pressure u on the pro ted area o t e screw

ﬁ exceeded 117 Ihs thts ect 0 fawtatlonb r?
ecase of the Turbinia they at nste erle ced
reatly éhwflﬁowEr due to the ¢ V|tat|on of the water,
otors t
f

thé_motor Into a num er of separate
ey Were beto rflice e me pressure of

e water U on e propeller

aV|tat|on entirel Yhea 0

Sec tr)efaaesoaé] e['fv?elnc of
the propellers at tj 8 ? y

Same angular spee erore

The Pr S|dent Do | understand that i Pe Cas
%fthe urbinia there a{e three propeller shafts an
three screws on each shart ?

Mr, Parsons . Yes.
The President ; At what intervals ?
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Mr. Parsons : Three diameters. The diameter is
18 inches.

The President . Does the pitch of the succeeding
SCrews Increase ?

Mr. Parsons : No, they are all uniform at present.

oitc the President: Have you tried increasing the
S“M arsons Yes e tried it and e?re Was a

ant e, butiti ?creai the cost of the sgrews,
the ter sets of trial screws were of uniform

p|c
. Macfarl asked if the range or are
{ twe profeccta}rrtgag at?es ﬁe motor was the same aﬁ
Mr Parsons : No, they increase gradually from the
inlet to the ex aust
Mr. J. R, Rughyen (Mem rofCo nci Therel
ne ret]tark tm LeITfFotn arso sllJ Heh HSF
|s re f] g tow |c ke
?dra attenthon an tat| ﬁ ﬁrds the progu Sive
it

Bef'“eeé‘ﬁ”%a&d's §§e'Ptem e SRl aczortin
iﬂme C ?or the totj o er cent l)sogr veSr | 90"%
oultt1 kae 0 know %o (e grtlfﬁrence arises n? this

ase—whether [t IS explained by the improvement in

the macnlnerﬂ p y P
Mr. Parso elieve the 40 per cent \ﬁas
obtalnedW|t eGre oun%b hewsanoil IH
e had very old an

nd cogﬁete Iotge?I er, | think s

eavy engines. | believe thata out 50 or 60 percent.
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is the general result in m to edob at actlce,
J‘ ?te? rt)een (?etermlnedp df‘?om t% resu ts many
nas
The President tnen ohserved tnat there was qne
entlema dptesentw ashtstonca connecte W|th
I tlon of tl}l] Ines _for marine gropu smit
a |n |s et ur ine.was a I|d Irec g
ewaer em eenlne e rn
ur Ine Was app to_the stea thng could
more |nterest|n a th presence on this ccasmno
a enﬁlneﬁrw ét so many years' experience o
W at Ll ratF nene nre atmgt eth\tlaagub ect, g \I/ﬁnng
% fe he asi}ed M. Fi<up thven, senior, to {avourgthe
meett g with a few remarks on the paper before them

r. Ruth enlor said that this was the f| st
t.me'\t een d gv

see e arran eme t an esign O

steam tur f]ne o ar ons,
stand anyf) ﬂ at aI aou% |t but tere dl
appear to’ be any connection between this engine a

water turbines.

Mr. N Werg e) This is |teanewth|ng
to me, an must to he fxcuse
rom |sgussn |t Ho ever, It Jooks to me i et e
thin. en ewe%% |nt|sresectta the
gtachlner or nvmg |

own n etgpt and,”’bro nylsltbl%lgtgs a tthkab ﬁ]é

S5 e e o ey b

§IYEC ontrol r]ftine ma%nne V\fh a{ﬁm ?ut on
M ;fropetlln% machiner to%keur a: ? 8er or

mstagce ?} at eastt gar\N th% SSI

umber o connefttn%[ﬁnn he te oun out

t)e Importance 0 oal an P e, enlgtneers

an fo cut away parts gf their machiner Irst of
ﬁ one eccentng rt/vas thrown overboardy then the

rogm
{ Vln parts.
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ceftm then we had an

Eruomg rIn(t)L k%”tt%nwas Rﬁél %arsoosrt]everg trtg ulggou?rlnt

th somet new

anne en Ine ownt one art—fhat, Is to say, from

the. propefler tote oler %r IS ong/one JOVIN
art st]at .am afraid e | all 8uto wor
oon. IS a reat cre J L| l[<0
arsons ort IS He but as |t stan s it.looks as |f
It |sama |neNtah e co man er om to take
g\(}{] r?meoo 0 ressa eutttoo A wga moeste ttmlts]eS i
our? efatng 9|ved becausety d| not s
mo erly, an yetteyuse to aete osto

d, sman Joints st cou get, an

o% g % Gy e af#%atS”t

ST U
marq eengwe rl mﬂst sayt at it foosk We red tﬁ: %
‘”{ﬁ (L n rett gv Ihoge wesaII st

g t0 keep ﬁ nds a

n to the ma
Hecessar to Tollow such a mac Ine as the one under
IScussion.

E ilson FQMember a(?ked what kIBd of
wa(ser -fube by %fe arsons lise don the Turbinia,
if an gp Icu g/nﬁs experienced In regard to aif

pressure in the sto

Mr R Member of Council) ohserved tha
the cy rLdnca[ chamber conta(pmg thﬁ ?5es seemets
aver H(ace or an acgl th t0 gen and
sh ou |ke 0 %w whether t)eevent &an accld ent
ccurnnoat seatepartsFOU e easily ta ent IeCes
or repal Hesho eto nw%f 3 rancg
etweent % titerevovmg rings of blades an
the inside oft cylindrical case

N|r Parsops. Tgec linders of the motors are mage
in halves and olte to et er so that the covers can be

c
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easily lifted and the turbines examined; the clearances
vary from 1-25th to 1-I0th of an inch; there is no
conitact or rubbing whatever within the motors, and no
oil or grease comes into contact with the steam.

Member) said it appeared to him that
twodrea eatureg fm I?WIS eggr(] v{/)gre that there were
equal temperatures and no centres.

Mr. Walker: | have had 15|'Pht exRenence with a
Parsons’engine in drivin an ect] tengine: a

WldS] ref ereﬁcet Mr. Richar so;L W tlon iwt ma %
ore

InteF]eESiHnagC(?E?jeft]ieOCEnU%er I(? %e Qve{terﬁﬁ% ;’:I]rig

ﬁt e accldent, ug raw Mr. Parson
%ctt at In the drawing.of the mac IF

as shown us, to- nghtt ere”is nq stra ner stralnln
the steam. In the turpine en |ne d
with therg was a wire au e or %alnln
steam, an by som m tlscg% ot Eﬂ’
?nmedlrt Ptg s an tathlr the
”Bt lot ades carne n?/ genhe Was
Sy sequen g/o ened UR and examined, andt roken

?vﬁ ﬁ the machine wguf t%xrl?ty was tas 9
oIIowm night. nother strainer was Rélt oﬁ an tn
? to work as

Wétl]ent ¥ N ?to nﬁamail e same numner
o tsyi}ﬂdegia have Sié r%outat o

ot 0 heen broken o

Mr. Macfarlane Gray: Did the machine continue
running with the broken pieces in it o did you have
to stop'it when the accident occurred ?

Mr. Wal No, the machine went on runnin
with the baro o g;feces in 1t, but the i wasrndJ
Pew nn Wars sent fo gi)the were
tted |n epaces of those that had roken.
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Mr. Joh d (M beroCucrI inquired
if Mr. Pr)sorr'rs am Onn%r%? cuItytm thPng )the Tades
50 that they wouI not

Mr. P The
caulked, aﬁﬁsggnsnot sht/ft

Mr. J. H. Thomson Chal)rman of CounctB

resse regret that It?t ﬁ found rr)ossr le to

this tN[r)prmtg hefore {] grese m tm
g e {0 obtadnc les beforeha

that there would have been a better

Rron e sub ect was new to most of them,

are keyed to the shaft and

ere not prepared to etu and speak u on
|to (YV% p% foreterr ext meeting, ﬁ
wou h a e tg)a per in print, an
wou ten e thoug ea le'to deal |th|tdnamo
actor I’n the course 0 th| ISCussion

SaPSrence jgarganner ade to the kind of water-t
ioﬁtrUée on the Inia, hut It seemed to |m tl#tat
10

Urposes ofthrsg er |t did not c%ncern em

|c§e e"tt‘ ) ster{f}ne })t X
ﬁ Jspf dpmentrone A (M Icult tTwat mr%/‘té
arlser e]ctmegxre aIrs, and another Ent eman a
an accident

fht em Iﬁ) ience In ﬁ Case
Wwas Very | terestm at gentleman OWGd
t If event ey awa&wrth one O the a €S, tg

anf%r?tncty at the t eom CP Iﬂ bacS qrot ver%/e ot e %

en%e t% e Str Iﬂ# % e steam e shou
I8 the use of 4 Tineé wire %auze with steam_ at
per square. Incn, wa as rce 0f danger to the

mac me ec se it seeme m tﬂat t?t%e Was a
great rrs‘ﬁo :h
mon c0

gk
a{P answer t]ert dl d trarXe |'fle notrce%
btmtecorseot aprteauto[)e entigne

acuum; but Whete - the drawing before  them
wast e alf pump?
D
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M, Par ons: T e IS no noveIt about the %ir
g r? |s worke by a separat engine of the
dinary ype

Mr. Thomson: The air pump is worked by a
separate engine aItogether ?

Mr. Parsons : YeS.

MY. Thomson: Well, it is |mPortant 0, have elicited
Pat mfo nC]atton and it is only by asking questions
that we find out these things.

ML Wittiams (Member) said that if as had been
remar e yone of the spgakers, they were dﬁcreasmg
th enum er'of pieces In the annee ngine t ely %r
talny Increasing  the num er of pieces in t
aS NOW Over nine 0yeas Si a e.5aw a
arsans tur |ne enolne us % for electric li t % (i
ogr Atlantic | ner at en Heﬁ ICI ntx
attracteb r%r attention: a the t\ﬁ was a
ﬁ meero 0a redicted a hat rP sons
tttem tateentn outteuseo the
tH ine or arine u3|on atenqtneerwa now
e chief o one 0 cr%c antN INers
was one s stt n {&4 illia 2 wou
out asons cons eratton a hat was
eere ounln tlsmcmelna
e
? assmri gﬁlm essure steam thro)uqa p]
tur |ne work it th ro&; n.ordinar nglne
o or ha bens ccessfu i Jeveloping tﬁetﬁ
en ne be em It a eare oss ﬁtat g
nech antca %l an | enun
a%e accom ISI rae ome t
e fe
e

rect cat Pe so gsuch ll

Very milch obl qe arsons for read
interesting and Valug paper
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Mr. Swift (Member) asked if there waa anY real
a vanta%e in avm steps h cylin rlca cqge
contalrl g the ades or whetner erﬁ mlg ht not
Hera olic curves to correspond wit eXpansion ot
Mr. Parsons reP(Jled that, mI answer to Mr. Swift’s
ghestlon there woyld be Practlc% no gain qeconom
steam ar S”t?c t fur |ne %s on
cqne or ara Ir% V0 utlon e { ecost
o cons UBIOH Wou muc n rease lacing
AU mee erds Ifferent %ameers re
sulte ina nearly per ect |str|but|0n of the steam,

My, Smith. sked |J Mr Prsons hat]t tried al%
ex ertments Wlt re to sk iction.

omg % mc[)ease rPef VeSS s to s ch

xte t the. éecto sk| rlctlonI dpu[g ave
estatent| n of engineers. not e, eswa
e our en meeJ irms to 9|ve this matter
of In friction thefr undivided attentfon ?

o Y M Tl
hyge % IS ejn eine Xxhl%t)e on the waI I-Qe
ow whhest am tHr Ine, ht Was chSSI le to
HEAT B B
Bo er B the ortsterhar\y stral ) ttu e Be whhvhsl
e R R K
wasnoérrﬂétcchd ferewqhwet\%eear t5and oneoesta(rjrnowO%
$rea 0 nyt lades were ong alfy gie fn 8
orm 0 Jlngs W|t teeth cut on ebl gerl ery, an
vt/ 21 00 manX] Cases 0 (i

y t|thT | mesoé’\sl fe tgde g\];eW"e S0 that %was
gdp accitlents ‘were very rare, ﬂte welght 0 the
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Tu brnras en%rnes was about one third of tt]at of an
or enﬂrn he same gower In re
W trestrn emrB atasometmea
en V\Pa]ente hec natron o a reci rocatr
alr t tu bine: the ormer expande e]sea
oin to near the atr os res ure, and t tthr
rne took U com et ansron down to
cond nser ressur lnarto expansron whtc
cou notb tr Ised in a recrpﬁ)catrn en%me Wit

such . a com |nat|on very excellent résults might he
anticipated.

The President : | have now the ver Ieas dut
of movrn r rsemerthe chair a ver [heart X/t Ahank%
to Mr. Pdrsons for the r mafka I Pverw has has

_|—

grven Us ypon a r]emar be su é a?waga
een considered that an Inggr, If
Bng neer, musdt ea cotc an; o%c
admrtte at he m ean
never until to- n| ht, | ave Weh uIIX ove
t0. Us that an en |Heero sur assr)egrq nrus m ean
lrrs man. %l en We re arsons
s the son of that great Lord Eosse wo

telesco which %
o sa 0, made astrgnomica scoverres 0SS (i
ere |m oss e an owe su arka
mec anrca us nt nstructron oft at. tele-
sco e, We Se t ter all, ere 1S much.truth | t e
ther 1pf nere |t In engrneertng enius an e
on tru on, as Well as In” other matters.
IOLQ that anyone who was present at the
eview In June last, and who saw the Turbinia,
did; running In _and’ But hetween the Humerous
vesselsat anlc or, cn uld goubt for a moment that some-
thrn?e tir novg oth In sPee anit in manoeuvrrng
atgrr een disc risdto Pe world. As a ngatte
.ovht'eCr% who Tely uan my- o ?ﬁﬁm“’ oy ound
whether or not the ghorﬁ)ld porml thelr ||?

ands a little n]
ordering steamers ecause there seems to be a genera

e c nstrUJ gd fwo .or threl% gelnﬁr
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idea that a new era fdevelogment and an Wf here

Improvement Len erin pr sent esseLs qhsolete, is
awnrnq upon en}] hen we find usrness me
avin hou%rtso t rnd an ma]krn oHrrreso
that matur atever that this

system 0 erﬁ Sﬂ? %”‘)ad?é‘t%t steam engine IS
rszen h Id 0 P mpndsyo men ;”n clh
the U trmate optr no ln t
rnstanc we mu roce ap rca lon oft
o e M B Rl
osspi? h o‘e ? Iarevesselsy annr]
tere ore come surta efor ractrcal m
are car%o and epassenﬁer S rg ne wh o has
Bl b Ao
reverstJ of momenturp t F movrn parts f(wrce
each revolutio or tho strrct sea I
t ere1s t eoretrca rever i
moment p rse ctrca tee to retar atr
occurs near to or se actua
avesrn rcortsmo n, teee
en nein trans erre IS obliterate rrctron
ore a ple, an en ine.running at the mparatrve
speed of SIXt utronsa mute the recipyoc
e "rrttarorea'a
assocroae WV\rlt this change 0 tion iss rh)
Case 0 the rotary en rne now efore Us, entrr y
Eemove and an et[]tant advant qe must arise

rom {his cause. er or not this system can
g ordrnarxevessels of Jarge” size wr

il op e oot of s B
M f S 8 p esult (o rs ex errerroe
that no owFrsgee than 15 nots\, Pul Ee

eco om }/sem P Bercer at where
ave ave h speed of revplutions in.the engine

AiS Systom Qte?? 2blon ay f (5 rtsepftto fakin
great Xévantageo at speectn |"'economy in the i
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ofseam inan enngem stﬁnsef mex ansion. Here

We have a syste fs of ersstem
tec oun%lc nders wou |d|tse to ex%

ex reen%eraettlsoess angxpansmne léevetrot OhQH‘t%en ast#t
e 033|b|Wty o?ta{g ? ﬁ Et aavanta eo%
0| er ressures. Par ons as eenex en
since 1884—that i tosa now for 13 qr 1 ear
|ttsongnnwt at e ha su%ceee | nn %
eaut| chine to the state of practical d ent
In whic |t at res nt tands. I mysel remem
x erignce wit qtor, as 1t was then Ie
rvin ectr tin ant in an ear
tﬁrat \{ﬁsste naltnusera to unt on on, antv&e OLrJ]nt
economiaal ?ngteaem H)r %t\t\tlen oweve{L:;@flo
therefo

cation o? ex anstor] tnow this_beautl
e have eEositb ItP/ %reg ganfton an
véeposm [ ettin estresu ciutot eengéﬂ

0
ne notes WP/ hi teres? the ver %‘ttness 0
et evelope
urblna Ithou
0fsuc dlmenS|PnEL|s as ute rt/fas un erstan

re

Iner rtion to th
t ?stEnﬁ ?;al? P?teroeasgnse
nf]astest Bsse earm from rParsons
IS now fitti rbinia with a stern-goin
en emore than the present one, w |c W
Ve of ten notsa ern, a co ared wit
ree & at resen e 1S aso
Lnotaetndft Sq to construc %Icﬁrger oat 0 the torpe

er ty IS estimated m
koo S otk N t@t
com are erth a vessel of t 5|ze have |37d|cate

{1t 1S not ea e.t0 expect that, |
VESSG P e th OFI 5[QUI%IHIEI CEi Iven at
d. Spee 0ts, an &Oaf N O the larger

Blrz edﬁtt‘t Igr?o sr I\fggteat aT?tpen W Shaﬂnhgvgeewt)odsoeugn
In die course— may have t
opportunity of getng ass t:tated?l with 36 great an
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RTINS 5 e e
il

” eeping t ea%t all times. . \We have
g sure, the. ut ﬁst sat acHon In r%lvm

sons our heartlet ks for this inte stln and
¥ H l %per whic |scossto Uf n entirel new
le servation, a has even the
exgen nced amo ‘f the e (Iunee Ts nE)resent tqQ re ect
rPH e wonderful possibili¥ies of marine engineering

the time to come.

Mr. Sage. seconded. the vote of thanks to Mr.
Parsons, an% it was carried with cheers.

. Parsops briefly acknowledaed the vote and said

He t&’res%lent anw ﬂg rese t?orﬂwe v

anked t r
Emé ang attentive reception tﬁat had been accorde
IS paper.

The PreS|den annoaneéi that Jhe dISCU?vIIOH on
gctot?earp r would stand adjourned until Monday,

A vote of thanks to the President, proposed b
Mr. Macfarlane Gray, concluded t?] E% r?g y
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DISCUSSION  CONTINUED
AT
58 ROMFORD ROAD, STRATFORD,
ON
MONDAY, OCTOBER 2m, 1897,

Chairman :

Mb. J. M. GRAY (Vice-President).

The Char man in o nrn the rocee ings called
attentwtot rrncr tures oJ the fur rneen Ine
escrl e In th state that hfl ar ons
asun ortunatex letRfl resentat rsmee ng
ut waa represente artin, wno would be
Phrepa foa sweﬁ anyﬁueﬁtronp it<hesu Ject.  With

id of sketches “on the b cPoar I Grgz

Earne tf]ow a >great rncreaseo fect oug

expected from expand rngS a very Iow a solute
pressure, as In the Parsons’ engine.

Mr. F Member) in red the opject of Mr.
Parsons rrr(r)orﬁarfrng two orqt ree propeﬁers on one

|v|r Martin . The orr%rnal drffrcult¥ in usrng
It %scre rose rom th cavrtatror] the wat%
a]t ou ? ably that Is not ihe on reason Iy
tree ellers were sut%se ent%use consL
de vat eresulted drvrr up the tur rne
and usl 0 or t] ree shalt wr th ee screws

each.  There was also consr eraple naern
stea ? tj ption,  The cavit trono ate
the, chief difficulty that led to the three S ats
and three screws on each, Instea onyone



VOL. IX] 31 [no. Ixix.

Thg Chairman Said that erhas he ml%ht be
et SRR B
kS el (L b
Brevmus¥( Ien set in mﬁ ion byt e ”st rorpe ler:
small, .an ptﬁpatlsOHQaWﬁ%sts 61ot tglm nsloonseresx\élve %r\éer
i A Y
% rtpor}ncreaﬁat% %g{f{st\ﬁr?gelleg hav(\j/ ractlrcatﬁg
upon E)?% gsecoﬁgl ar?(? thlrg pr%pel\i\ér ChWis operate

raised a fyrther question as fo the
tlon of th%ognteam turbme%elng (ﬂje to the action of
the steam on Impact or reaction.

e Ch rman rpled to t IS In UII' |n some
el 1'“8"“9 esa.sze/havd i il
tﬁrs SOmenmnms“t s Tow presic ¢ i
”DS’[OH W at was CEL%ﬂ ressure was reaﬂ? é)?
H reactlor] \g\'/( g em 10 take t g ase d
A Tkl ot o ey
Igstrave tépp Fgerattera ??%8

er secondd % P Hvlston Was trave ?lng one foqt
Eer second In the same Il

he EISIOH an the yelocrlecnog1 the. w%éea%tuwag 95#%

b S RO & )
?1 n Fecue rebOI]Jnded fi ?41 the mlgto

e Mo
;
arhe vb%tc}y ofS t ereﬁouni\\/v%sofwa w ¢ e b

e velogity o
t€| ac and terefore tne velacit e repoun
i T W

velomt In relation t0 t e stationary cylinder. It had
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Los(s velocrt}q to the extent of two feet Eer segond and it A
t velocl r] the impa reboun
%y rmet at amo ecueof ste strtrc the rstﬁ
rstor%t o It¥ onuaen t? etV\tlfrcevte gcrV v o?lt e stetam
as rrrl(ms 193 %y twrcegtPre ve?%ert Pthe bade tt%at
It sfruc Qe Steam lost no Y | gt}
sta(sronar hlades : rtrwas only rt n t
It did work upon. This Ioss veHocrty stransfero
ener y In ever}/ cu Ic steam there wEre
r% a miflion mole érles ac one
mr ron es eac second. _Ih rsv ocr ast
ecu ar ve oclt steam The ve ocrt r]ou
te turbine was ar or stream eocr as
esourc ofpowerrn thﬁwater tH In but otm
tfe me on the whole. . Throughout t eactron
0 steam there was a contmuous expansion Porr]
Pn creatm%; steam veloci nY which was rmmﬁ ate Q’
ost agarn n Impact and aHe ug adain In { t
lon wpe Passrn t tation ar}/ dfectrﬁg
r}] eht tuous™ steam canals forme
fors the) steam expansjon In Its best torm

Sree tom i tra nfen atrn ) Wrtﬁ Re impact
action of reaction of ydrau IC tirbine.

Mr. J. E. Ruthven (Member of unc here
re two omts 8 10 V\(IM tf shouI |a)d ¥
ar ons his represent trve co grv us s?
far er m ormatron In the first rt)ace | should

e uantrt of waertg IS evaporated g
ers at ny rv secon ay | shq
V\i frce th trs on thé thrust tthetrme
eprop sive Torce

Mr. Martin: | do not know that | can give you
that mforrrarlatrlgn off?rand ey

and tta\et c%‘r\r] kaig%rorrheoflr\)v%t%arteﬁﬁbg rljser teadndtothteetﬁrlu(szt1
approxrmate
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Mr, Buth Perhaps be able to, furnish
the mforrﬁ%tlgﬁnat anothgr nh)y correspondence.

Mr. Martin : Yes, | shall be very pleased if I can.

. Mr. Sargeant (Visitor): Can you give us the
dlametero?tﬁgaﬁrope ersg you 9

The Chairman : Eighteen inches,
Mr. Sargeant : And the pitch ?

40 S e

vessel t(h Itc would% %etw en Z?t 6F|Jn and 3
Sir. S May | ask the object of having the

three proﬁ&?gr%nltn line X J .

The CHalrman sahd that if the three pro?eller%
each oft e three s fr[s were not pu In line y\ﬁ
|re nlnes of only th re (

E/ onsa |rst hOU mSt%aFferencel IIC
dB fer, a rY? e them. so. (}{\(I)U%);1

ea ke nat ex eriment to tthlm hich
eth e S ouH) The answer he 0 tam?f A
enefltg{ arlaHon waf 50 sma t(flt

at turZ traecnefa rh]egsure héj\}m ethcg un(ljn ve% e?fry
g”e he same, anc\{ah (%ere % %E P

ore ma

Sar ean - It seems to me.that the second
rog eller wou% : moving or wor ing In the vacant
g e caused the [fro eller” and that In
consequence there would be a10ss of power.

The halrm Thedauthor hou?ht the Fam as

Xou at first, he tried |t, and as the re t of his

[p riments enow USes njne g%ope ers of the same
and the three on each shaft in line.

e them ali
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uthvep © It would be a point of interest to
rHan% F us to Eno how tﬁose Iltt?e curved b? ges In
the turbine are made.

Mr. |v| rtin rephe% mat at sen th se blades
ere Wir awn a ew tte wn a5 uare
ase and 1t was kee into t tan%c%lked

nﬁ)t taA ad (H) erat |on to fit ades into

e shaft; they coul ut in very quickly.

[ Sargeant Do you use two or three bladed
propellers ?

Mr. Martin: | think they are three bladed pro-
pellers.

M. SmltF tF‘Membe[ i COUHE)?HesaId it woulld B

Hterestm ey cou e d what would
t) %Iam ros5| hnsteado owin team to (i
elo amos ere er. Parson e the fina
ust aove f eeLmosp ere, ou t]e possably gset
the aten ﬁat ack again Bntot) oller, and, if
what would he gain orlose by it
The Chaj n said it would twakde a long time to
nsweer aSmlt estlon een e ream
R t man w% -he mventors to e atent
ack agal es

r ant engine and other
I egs dgﬁaerefoe bee u t before the pub
hen etter know ed ? tam waso ta n]ed twas
ound that the \ﬁreat the arnount 0 a
eat 0 ater as the secret of the greatness of the
economy Of Steam power.

Mr ﬁuthv n. asked wnat value Mr. Parsons %ot
t| t]e coa étsm IS eng)lne —whether more
or less than In an or engine™

e men ma med the steam
$ ne was handlca d&grcb atent, eat of witer
olli
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The Chairman ; He claims it to be as eeonmglcal
he most econi)mlcal engine, and the rs%ts tamne
areu ex erhm ntal tests made by Pro esRor

allm the great authority on steam, corrdborate this

Rnt blnlads ropelrers
he water turbine fen worke é’ut ang we can

et ¢ rtalP posmve re ﬁertm ata. J using

%t ata mt ean es ade ressure, ¢ %
wor In ew ter turbine, we mlq t

et to now %o et |n urther. yusmg eex nsive

roperties. of . steam, “but unti 9 rh cator

lagram of thhs engine how can | w e er

I

et’sp much horse- EOWGF un 0 (%
re theorgtical questions that must €. et WI r
arsoH or the present. ae 1S WOrKI

m out.
ut there Is another practical point whic str@
see that the wel [np tc p ne in th iilnla

|s sale{ toukitryeeqons oag Sb %a tis o ?ré

b S R i et
PItCh o?tﬁ?e el)ades LL ﬁ%mu

g r, Parsons sal roRose ut mg r]f
ther t to take the oataer t the ra
ten nots an four.. But wa IS ten knots an hour
ﬁter wena oat is Pem thirty-four knots an hour
exer eyo cannevretasg
sten ast en ugh ease those in cha
e: and ame result astern as ahead tyﬁu
ave to t e Jant, er |s no ml?ah
¥va IS comln etur ine will be q 9 ﬁ
qure utwe ust not q]p R e conc S F t] at
this 1S a com ete a? erfect er]glne | should like
to_hear the views of other gentlEmen. rPre ent a? to
hether t” nmgert at In"a boat ﬂ?' g our
nots an Te [power t0 go 0 N kn ts a
our astern Is sufficien

Mr. Martin: | believe that a power to gio astern
at 10 knots is in accordance with™ the usual require-
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ments. Can any steamer go astern as fast as she goes
aheaé Y J Y

r. Swift : Byt in the res tsteamers ou have
the'}/lll p\rl)vvlver oP eengrn ereversrngy

ur,\r/alr M gn% vr?grld he thou ht zthatf naltlsparractrcr):lat
%aspsuﬁshcrentpwhth re{r]ar to Mr &ut vens uestron
]5% was very asly t0 g ha

efficien tne turbine en mew t was connecte
to an ectrrc motor Recently a]steanf] consumoptron
Zﬁ sa{)der elect |c unit per our. for a 150-unit
machine had been.o ta ned. 2-unijt mac | F ave
a.steam consumPtr nor3 erunrt In a g

sizes the steam turbine was UI N ﬁ onomrg
orainary engine, and even more So when con ensing.

Mr. W. McLaren, (Member) asked if Mr.
Parsons made any provision for holding the weight of
the go-ahead scréws when the vessel was going astern.

The Chairman, In r?gly Iadd it was not necessar

to ma e]anell grovrsron r'ho 9 the screw, becaus
Dl 0 el ol ttg ster, e ol s
turHrne top yreonve w?t ﬁ ra) ea a Ver
t”et““%ottetstt’” obtétettt fattt ol e
f lent.” It must ef iFmem?aeregt at Mr. Pa%en
cou start his en U astern. at once e

stern taclh?%eg? ﬂ]e proH SW(QI’S came_ into 0 eratron

13 nd stopped the vesse ver
urc(ifl ever It 3/ ﬁ memBFe)rs seemeg

speed o knots. astern .was wo ess

he reminded t m that this was intendeq for a

t| oat, and. they should. remember with pride

ik ettreéacertarn Iregrme tal musician could not play a
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M. Johnston. propos arty vote of thanks to
Mr. Parso(ﬁsn OrOHIE aﬁ (ie anée Interesting paper.

Mr. Ruthven seconded the motion, which was
carried unanimously, and

Mr. Martin, in acknowledglng the vote on behalf
of Mr. Parsons, said been desired by the
author to say how exceedingly sorry he was that he
had been undble to attend this’meeting.

I, Ruthven roposed a vote of thanks. to Mr.
acfarlane Gr E gudmgﬂ and this havmg also
een unanlmou pase the Meeting terminate

Addenda— GPce the date of the reading of IPIS
Bger and th hscussmntereop) the ur |n|a
Fnﬁtte wit ereversmg urpine, w
Eee three- %farters aton. “Owin tode omte

avoura ewe er she

tri ewd a
made S |rt runs astern in t \zn% ast r
? SeueItS realised appears to accord It eantlmpate






