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PREFACE.

A Meeting of the Institute of Marine
E ngineers Wwas held in the Lan?thorne Rooms,
Stratford, on Tuesday evening, April 14th, presided
over by Mr. E. W. Wymer (Vice-President), when
portions of a Paper prepared by Mr. D. McMillan
(Member) were read and discussed.

The subject matter of the Paper was of such a
scharacter that it was considered desirable to have it
condensed, and the leading features brought into
prominence, with a view to the special points being
broughtmore concisely before the Meeting for discussion.
As the result of a resolution to this effect being passed,
the condensed form of the Paper was read at a Meeting
held in the Langthorne Rooms on Tuesday, April 28th,
also presided over by Mr. F. W. W ymer.

The Paper as read at the Meeting on the 28th
April, with a few additions from the original manuscript,
IS what is now printed, the original Paper being retained
for reference in the Library.

JAS. ADAMSON,

Honorary Secretary.






ARATIOS AND DISTRIBUTION
OF POWER IN
COMPOUND ENGINES.

BY
Mr. d. McMil lan
(Member).

The writer of thrs] paper was mduced ta Ve rs

8Fcral attention to the's Aectmatter eate rnt
Wrngepargesti ef<perre cing consi E abl ddf rcutg
rsco rng re eﬁrles or'methods for finding t

mean ressur s under di ren condrtronsrnt g workin

ines proportions of c ingers, an? [eceivers, hes
apt orgrvrngt e best possible results,

It occyrred to him that by studying carefully certain
data, Ln é from re ra%e sou eesg fa Fes rXr ?t é}a
Fonstr cted which woul rveaset of c%nst'vlats use
or various urposes an nter str g tﬁ embers 0
nrslr]ftrtue With tese ects the 1deas given in
the following pages were place on paper.

Taking first the question of acrtres it has doubtless
een obg Watqmaﬁers r?tél geafrpn respect to

the ratroso dnders and recerve
of t ereﬁerverfv

cranks, thus, | i %rmuontheag%s?ﬁ

recerver may wrtE %/anta e he re uce8 elow t
norma An rnstﬁnceo a small rcerve&maa/ e clted

bn engings with an angl cran ch as those
uilt by M ssrs Jash ow en & Co., Wt]ere thg steam
|?]ex[tauste rom re sure cylinder |reﬁtto

I
arrg tWe ressure, t"le oﬁwa% erngne eenouger
the eater

m in |ts cqurse f
q an ehetweent e cranks
as aruIe the less'the nee ra ecelver,

* Posthumous Paper.



TI|e ratios between the cyllrbders IS a uestlon Whlcn

cLe pends upon the pressure 8 e. used : but, even wit

|s e e&sent taken mto consderat on there |se1 on5|der
egence In the E)/ra?tlce 0 ine_builders.

eo Interest og lqgures tos owthevanaflons

ma

%mg solut éj re x ‘0366 Exam
= absolute” ressure X xam le 1. =a iolue
ressure X 0341 The d| fer nce theeexam es qo
ot amoynt tg verg #JC and pro a YJ e art
ue to ot er deta d‘ rr%n%e ent, and fqun go
the_results gained by the different makers in t e|r

Individual practice.

n compound engines, the ratiq of capacitie
ey 'mdes F{ frelatl%e volume o? ﬁ1e ched Er an thﬁ
Bmto cut off in the low pressure cy eJ eac

reat nglé)ortanc In e{er mmP the best Istribution

ower between the ditferent cyfinders.

The ratjo of capaméle in examfles alread referr
0 E%” Cin) ComBoune Hrom Gﬁe e e
E oth% dlspcre on of the. ae3|[gqner hfe 5 be mdeg

8 ound atistac beoe essure
a d in |cate ower and In s|mh Lvesse For mare
or less ?rseb ower or or muc |gher ressuret
ﬁtlo wou flerent, M. N o th qh
the raglo or comfoun(% engines s ould e’ the S uare
root of. the total rt? expansion, an tevarha 10NS
met with are enera% r In accrance with this.
Thus, w ers a ca aut

the

ratio R = {fet taflratloP expansion, orﬂ1 H ber oT
tlmes the tinal terminal_pre Slire IS contgined In the
Initial glross gressure THIS TU ﬁ is._one which aims at
gettlng he same power from each piston,

Imos every instance or horse power is d

‘f%'%p boilge )L | resse“sﬁ?at%'?o e{ate""“a ”” '

ra tlca uto# est ery sligh teatlon
CUt of| eit ercy |n [Wl| ake ference |n
ivision 0 owe inkin

recelver pressure, prac ically ¢ e ac pressure of






ifieruy. Line:.
VrrMtunv u? inch&s %/,

L. PRESSURE,



)

P, S b it o
guc tYrve mrtrfl i ht J

IS re ded and pressure In- the low i
Increase

The cfaref working of the Irrhk coEtrrbutes to.a
savrn? fuel. Ef(y expansion on the liuk, to acert
exten é e heat is kept Up and the motion not p erce%1
retarded.  This s ecauset e expansion, on the

rs not aI ered, and the same amount fstea gagj
trou% e engine, hut the épressurean herefor

the te dp%ratur N t e Teceiver Is kept Igher, whre
seems t0 be an advantage.

et aing up.i Ctt”%dséttt el rhdetttte'at ;

compression then, retards the .motio onsr era

diminishes the vibration. This plan o N

i) engine.along with a oo %o ernoh wou %

e uce racrnﬂ to"a mini ess the vessel be over
befieve that no overnor to te prese t

cn eended on to sto acrn er w ena ight

ship rs ouring and dipping evr

lmLhne%1 r(t)rna%agmf on annexed sheet show the eﬂ‘feﬁ g?rf

Pfssure valve separately, t
pressure link being Tull ou

The Jorfv(})ressure dra#ram IS not what. w uld e
Bf rom a valve motjon set s\ mmetrcag
set, the obdqrw cgnnect cau est1
steam to e carried” fart er own t udp
dragr m steam IS carrr own, s
f)% that spme unex arne rsto tron of atron ﬂ
e n ntroduced. a ortant to consider whic
crank leads. In regard to the. engines whose draqra S
aregr\ren n thtr\[r)v er, te ?h ressure crank s
he“diagram sho ea |nﬁ or. |tﬁelf tells us thatal
stefa of one stro of the h rg gressure and %n?
rt an erc I e ow res ure piston up, whi
N our ths of one ch rge of steam I iven to
e low ont e down stro

is called the receiver pressure is the pressyre
just be E tore t%e h.p. exﬁaust sHp ts—the meanpof Hr
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ends In these dragrams this is 31|lhs. .ahove the

ospheric me ressyire, compression begins,
'g tp IS carried ]] ﬁR %8ve thepborfer presgure
and a loop IS consequent orme

The excessive omPressron inthe n.p.is due to the
hhgh ressure |nt eceiver when the ex aust coses
xcesarv ression. in the .1, |ts ue to ear
akes earljer coFm the exhayst.
e cover on b%h slidg valves, and this
e? more c? ression, e rHsr e cover declares
|n the r? afive osrtronso}f the points of 0 enrng
an cosrrm] he e érust at the same end. re t
X austsh ts a oneeo ? rertfoBensont ft
ecause t ecos QInt 1S arther rom the en
stroke tha nweq Qﬂ'" IS, [everse or er
would I cate thg e ostwas artyo Pwen
the valve rs at str]oke t may he matter for
cussion to explain why, there rs Ifference In the
vacuum lines “down ducp In thes% lagrams tpe
gower has heen made 8 £ssive. on te 1p. at the
xpense of the n . and fhere has. been HO gain In
@ower th re IS actually\adea loss in w%r

SH]EYG IS NSl

:-‘_
CD

er
i '%Péaérgea% 2"Soundand mich “%8%&%
an jarrrng

Reverse this pl Link up the, han Ietoutt

Iow ressure, an here ma trI oo
dmission. corner ut that not. now ue I
e excessrve back ghesere In the recerver for th?t W

Eﬁ ueer tgpgorpnn encrng ert}otre\]’svearonnetarirer tlﬁ Wh the

areratron In the aﬁ N a]
e action of t e pressure valve, | th e ecc nt ic
ros re, asi t to e, (rossed, cr? on toP
wou ear t e er gornt there v¥o he earg
F ear ust, “early cosrn 0 st aR
also excessive e thaﬁ] is, early Steam, rh 8
eccem cS crosse wa a éceﬁt the |
ﬁ ve heen ear e ea would then be ss
when linked UH t] ore, than 1t is in ullgedar
rods are crossed the latter way In the case ci
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|1e diagrams on Plate I. ar

another example of
nkrngu on the : t‘h

g?or er sef, the cut
or on top 25 1n th h these If is 42
he atea yex ansion of the recerver steam IS r

%Pte on the ott m dra ra orn
. ehorrz%nt%rnrtra mrs on eno est att
exhaust rom t as ”r]r%] t#]p lb ress
;I %tron of prston 1SS ower t ot
ﬁ the toP and this js mar ed on the rams
ere the horizontal_admission. Eart extends rt erﬁ
the top diagram. ~The steﬁmr carg arther In

own strok& 1n the hp. than it Is.in the U stro
and this avrTr chare of steam ssen r the u

stroke of t P owrnge i at the ressd
cran Ieags in Plate . essdre sr§e valve
seems to De set high, Ittle lead, as the

[ECE]Ver pressure IS It (” t(hr \eer taot e. commencement
of the low pr?ssure vvh stgoke than It 1 a%the com-

mencem nt of the OW HI’ES&{J S'[I'O e t sup
0sIN p. 10 lea ressur USt
aXI| essure QCCUrs ta es

Bteam and at rshr rer onjtlhe hr essure dr
ottom, or when t e ow ressure ra & rnrnti
hop centre, r the h Sressure crn

o ever, is dye to h openin; é) spressure
alve, 'In t{Ee author’s o Inion the agmission s
throttled the. diagra does not represent the

pressure in the receiver at the time
At cannot be stated Wrth cert rntP/ if the eccentHc
0 mp

S are c!]ossed % ression on the
mrnd of the author rs t at the re o en, crank-on-
ﬁg that 1s, the w for x ansrvel on

link. Consr err t at te ec entrc rods are

crossed crank -0n-top, er these ﬁrrcumstances stea
would be early %t ever Fornt wit excessrve eadI
an early cut o ope o ex aust s? close
sog It appears ai the angl the . eccent IC
rods link % as the low Eress re valve 1s, in the
8 fr%rnes these' cards were taken causes vastX
erent action af the opposite endso e% ylinder
some engines this IS not so great, as will be seen from
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the rndhcator cards in Plate L but the rﬁust he
saedt at the cards on Pacqe [awere ta en 0 when
tne ure valve was

estrolPerestfre extreme oL ttr %koﬁ onttﬁg cargfs In
Irn?<te at ‘475 of the stro th

e on to é Feme 0 e
also, which doubtless accounts for the ereng

am aware that in the Tormer case the eccentrrc rods are

o en when the crank Is on the top centre, but | am not

% osition to state atPresentw ether the arrangement

Icsonc samﬁrn the latter case, but the cards lead me to

ude that it is the same.
I havg for the sake of clearness étnd 50 that agyone
n]fa understan moﬂeo rocee arrang part
of the n cesigg ata In the form of a ta uarﬁ tement,
50 tha é rrence en rngertaket etrou
0] stu rt he ¢ re eyuit erstand the action of te
stfe ent up wjthi cylinders, 1ro the Ioln/est rahte
ehxp nsion tot |g est or at % the stro
ressuree rn er. tmalY not eunreasona e 10
Y Perseverrn droua engineer wi zive
|c atever In understandin |t when all is
arne n rt mayee emeans of arng rmmore

ea er to 'k ore about t 0 marr
engines Suc subjects enera rver ust
mr f eXIoUS Ders verrn Sildent ow

ta eten contaips ecessary ata for indin
t mean pressures in t ecylrn

ers of ¢
as there .are several ‘tables to r‘o(ﬂn Hrsw F%
ta e 1, and rt rs ac ordrn to eng ne

which “are se at rl es a eta en to
represent t capacr ressure cylinder,
ne e Inc reasnct en] at 3 c%reacrt rptned l%ersvmrk?s
5 é%mes reater, ma ren Q necessary dequ treons
and the results are as shown in the table a pended.

ne following tabular statement gives the variations
of the recelver” pressures ang the mean pressures for
various expansions from —admission to -yfr5.

These have been arrived at from actual diagrams taken
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from a comp oun?7 Sjme cranks at “ﬁht angt%s

receiver capaclt Imes the stroke capaci
hp stroﬁeleﬁ1 lameter o? 56 Inch e?

F g inches |%h pressure crank I eadlng ratio 0
cylinder capacities

The table is for tenths, and for intermediate cuts off
the num%ers WI|? be proprotr}onateIyr%ntermeofl late.

E xpansion Table |.

Tenths. & & ¢ f f w

Rates of Ex-
eFansmn 5 3333 25 2 1-666 1-428 1-379

O L 131054205 -1 -4 6.5 -10-147-12
Factor for Re-
celver preS

sure 047 61 o593 o504 o584 575 h7h
Factors for
pressue O
Eres&fre 941 96 83 mfH 856 B35 819
Factors orLow

haer medn
e KB B3GR 06 TI6 N0 708

sure In

relssure gz 29 229 325 34 32 3b 35
N o

surﬁ P 12-37 16 18-38 21-38 24-24  26-375 26-5
ACtPeassuremelﬁln

(fyl 24-93 31-91 34-72 36-374 37-867 3793  37-97
Actual” mean

ressureL

g 5-69 7-83 917 1115 13-258 14-14  14-37
Los atAdmls

slon_ In Ilfs.,

H.P.Cyl.. 56 55 45 45 45 4-5 4

-f Gain.  — Loss in Ibs.
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[t must be made pIarln at the outset that th? factors
for receiver pressure”on %rven aboye, are for tem-
porary use for comparing one gine with another.

A ruIe will be given ﬁubse U r}tlg for frndrn9 p
recelver pressure without the ai ors Should t
cuto uisite come between ?/ he tenths, suc
aﬁ tent r tenths, t e dr efence hetween an}/

aken an de

the nearest actors must that div

accordingly
The line “gain or loss at terminals.” gives how muc
the a tueﬂ terﬂr ress re in ttr é gﬂab s examined,
ove or eowt to he act oiler pressure

ecuto as expresse in the h ea Ings.
Thf nomrnal cut oﬁsgrven are the me%ns of what the

a#ereB%les Orn \Aéastuaa\ anJ n‘omerjrt neCSU'[ aVﬁ ttheﬂ SSE

E@é‘ﬁéa oflhgourrI 3 trvgﬂfd reﬁ qﬁgeas Arf?erentftez{bllen t ot
that at some cut offs

or them. Here H s

steam ?ctua In the c¥ Inder at the en ?f the st{o e

varres rom thieory, acco drn%tot e nominal cut off, from
3 pounds over measure to 12 pounds under measure.

r%e ‘factor .for receiver pres?ure IS the fraction
which the rceh/er pressure 1S of the actual termina
Pressure In the high pressure cylinder., As, the actua
erminal re%sure IS what 15 maltiplied by the framn
n(]tﬁé e thought t ttrie recelver re)res ure. wou
8 aracc?\rdl stootr a cons[t)grer%?ow cué gure té:lttrttots
EaD er actors are not altere forpr{rf%erent Initia
pressures

The table will a ver ccurate aIW s the
same enoqr?nefaé 55 er et/eyto enfnesoydr erent
proportions of capacti

t\ egarp orloss ™ is taken from the actufafl dragrams,

faﬁel and a Sgr%roerrtn ?nnYh[e)ot%Ildosw?r?g ?fustrgarlrnsls ;
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I,et It be the rate of e r]sron in the high Hressure
r]er p the nitial abso Hte pressure, and t the
%so tﬁe termrnal ressare and o 'the gain o amount

that the pressure of release |% %Eeater at_this rate o
ex%ansr nt aacrttotrt;e theoretical absolute terminal pressure,

Thenij = t
(t+ g) x x= the actual absolute terminal pressure.

The ra expansion at -fa being 3-333, ang, as
the lnrtratl cf)so PFt)e pressure a}s 80qbs the ga(tin %s
2-25 Ibs and the Tactor 61.

Then + 225(!bs =26-25 bs. the agtu%absolutel
||naI pressure, and 26'25 x 01 = the actua
ute recelver pressure. The aRove result, minus

the atmos eric pressure, shows that_the re IS
1 b of steam In the receiver cHttrng off at T3 of the
stroke in the high pressure cylinder

%nce at the line of fa toT from rrﬁht to left
srowst at the fi egures are gragually becomi ? reater.
IS 1S artx {0 the Va |atons In recelver gressure
betwee tenth, ﬁ ﬁ]ar yr to the .variations. at
Eermrna Ft een each ten dro |n the recerver
erpT? a |n ressue that takes place from te
ent the exhaust ore ucton orto ns till astea
eervrorc lind er

ressure |?] marntarn |n the

Matevert e r%ce tac e and it 1t1s measure a?
ollows, it will oun to e greater at xbthanat o

the stroke.
Thenthrrer?trreat aqb irngrnrael rressu[)re at galgf the %rolég
that 602 10- 14 - 763 st]heactuala%so ute

terminal pressure.

Now, as the actual _absolute receiver pressure is
26375 Toe. e have 45-873 > 26-375 = 19403 Ths

" agroo = 425 per cent, which represents the
fall or drop.
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ain, the Lheoretr%al erminal Bress% tA of he
stroke with an mrﬁ so ute ig ir324
and 24 + 26'25 Ibs., the actual absolute
terminal pressure at this grade

And, as the absolute receiver pressure is 16 Ibs.,
We have, 26-20—16 = 10'251bs.

And” *20-25  ~ "9'047 percent., which represents
the fall or drop at fa of the stroke.

It IS grﬁatert en at -fa than it is at -fa of the stroke
g/ e ditference In per cent., or 42-6— 3904
= 34 3 per cent,

,f m Is cut off at ta .of the stroke therncreaﬁ
will er cent. xperrence tetaches é aﬁrton
ot eadvrsa e.to carr expansro em

?h pressyre without I Increasin 3 roke hAt ower
rags var rnﬁ rom o r .depending upon the stroke
an gowe there is no [arrin an co equence, the

0“ & arse eréroore reg arﬂae S ecral terCtdeeatevresse Lié
rnten e(! ?or IS rg]orw)t?ess a consideration, Ei)utmuch rests
with the designer.

order to.get the whole of the useful work out
of trrre steam, rrg may. be worged Qﬂwn to 2 B er
S(I]uare Inch. "but 5 Ib IS about the Iowe?t In
H]actrce at the point of release, cutting off at -fa o

e stroke.

The ba l|<10fthe hrgh presiure]valve of No. 1eng|nes
instead. of havin ssuiua the case, one or two or

extending acros tev Ve rthe feater part
breaa1 %otﬁ E p f)

tt&)m or Wherever 'p K
whic ?m IS a mrtteda 8ut off, 1S constructeg rrHt
guTes o enpulat jorts, end, e exgansion it

ﬂr ﬁe ports |n H l?i ']%

e main slide valve.  Consequent
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the expansion valve is moyed across the back of the main
slide b@% edgnn tac\ned an tnls movementeltﬁer
Increases or reduce %earea OrP(fmn according to whic
% It 1S moved.

nmotlo rtravr
effécts %e regumte cut o an t ery efgecnvey

When e e\?vo(r)lﬁg(s (?lr %Sroarnethglg ? e cr nk

ng ment eL

aPensm with the u%ualeccentn%geann (t
quadfant- “Figure 1 shows a Plg resstire sli

vaIve and ordinary expansion valvé, which can

varied at will b mea S o ari ht and left cr We
Plﬂ e. Expan nva owe en ra% h)
milar to an ordinary 5|ev Ve, aJ

t e quadrant gearin I

the usual Jow ressui-e sli vaIve W |cg |sd orte

aboere erre to WS
and admits steam past t e olter edge an t rougn
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suitable a eﬁtures in the back of the vaIve at the sa
time. as two Prts 0 eﬂ to exhaust at trﬁ

ﬁ%he é'r?s%ure“’s? c?q“fhpl s il e i s

r stea o\orexhatist Fernc}tel tnowto

ow the ru Inding the mean
ressures of co oun en nes in ccordang with what
een for state It may be state ereéhatrt
i e e
taﬁﬁ swou{1 ere?urred %ort Ie iwerents steet[r) d

working o qh ngines it [ﬁ e] corres
%ons the fac %ern a ensrce
hs e initial absolyte reﬁsure use an
atio oft e ow?ressure tto the ressure’ ffy |n er
erng In the relation 0 e cut ﬂ
nder IS 726 oft stro e t erate of

pressure ¢ k

ex an 10N |n cuto rn th% re surle
cylinder s the rate ﬁ1

Poess%re |nte OW prassure ¢ éter |33 s an the

ss Detween the. Dotler an ssron to_ the
pressure cy(hnder IS 4IIL s T estro els 42 rncpes

80 - 599 lbs., the theoretical absolute terminal
ressure 5%09— 12 Ips.) x -575 factor = 265 Ibs,,
he actual absolute recerver pressure.

1+ Hyp. Log. 1-37
yp1-37g ~ yoy
(80 — 4) x '959 — 26-5 = 46-384 Ibs.

And 46'384 x -819=37497 Ibds the actual mean
pressure in the high pressure cylinder.

1+ Hyp.*Log. 1-71 _ 898

26-5 Ibs. x -898 — 35 Ihs) x (08 factor = 141 Idb
t eact)ual me]an pressure |nt e nw prelssue cylin er
The above then ar]e the practical results foun tig/
single method.  Though Simple, there 15, nevertheless,
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muych thought and labour in conn X|on |th |t Should
e desira Ie to know what would fferenc
erecelver ressure by avm atercut in the w
ressyre cylinder, s otestroe|W|
ound near’ enough mverse proportion as follows :—

qe stroke being 4|2 inches, %nd tpe mean cut off i m

essure “cylinder 24' mc on 5833 of t
stroke a J %e rece¥ve1[ ressure ibs Ea wflLbe
stroke?

the recelver pr fls 02 of t
és u??g ISt 58%; %s S0 IS (u)5 to the recelver pressure
| 25 533 = 2451 1

whdch ma}l]<es a dltfeance of 1569 Ibs. g\the recelver
ehn which 1s e uwagnt toF ?ut 1(” rper inch In
t a Hstance Procee F in all other” instances
Eh eresTt oun ea cose approximation” of
the practical even to 80f the stroke.

Later a rule may be given for flndm the cut offf
mam&aln a certain”, res%ﬂ[)e In the rece| er as formﬁr\%

stated, as It IS ﬁpnm ered pet eréo proceed now t?
E’o% a%rsetotnsee e mmaltoa sraasg ttﬁwe oev?/npr%asure
C f 114 the ratio o? ?ow pressure to high

Inder, ap
pfessure cylinder.
Effective mean pressure in . p. cylinder 37°97 Ibs.

Lp. , 1437 1bs.
Effective initial load on h. p. piston = (80 — 26'5)
0 T -1;1S1k

Effective initial loadon1. p. piston = (26-5— 3-5) =
300 X a.

Effective initial load on both pistons = 3797 x
3ty X 1437 X a =26-563 lbs. X a.

Efficiency of the system '635 nearly.
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table [l. are g|ven “]F factors for another en me
\g/ roportionat Zsma erreceiver to show ho
iffer in the two case

Expansion Table |,

Tenths. I LA A T

RAGSOIEXPAN- s 05 5 1666 1428 1470
Factors for Re-

acl?llveérpriss 668 653 663 mH8 638 638
at Te mlnas+3375+z 8 —041-3-218 —6'856 -8-708

Ct(ilrﬁdornqegn

gessu{e 1-07 958 Q05 87 834 799
Fa tor orL.P.
Cylind. mean

Tota? bacﬁ E%s-

Oinder ™ 4555 5 5 5
Los: at&dmls

Ul 682 682 66 65 65 65
+ Gain.  — Loss in lbs.
This would bea#l\{ery well)l if .the er(] rkswer to be

605 605 06 56 D5 5D

worked always at ﬂ ?.r ut it would be neither so
satls act or so beneficial und r |ffe ent cwcum
stances. There IS a mean, an attemos
eectlve omt have een str ck our n ractl a
neers. e wor tter equal(s
il B S
ines to ggoo mlna(i ISe power, by 8ne of OLPr best
ma ers, from of the stroke.
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Data il be found froni tables 1 and. 2 near
enong t e ﬁ Lpractrca pUIPOSES. Seerng that
the factor for t ehr Pehssure cz ndermean Drés ure
corre5ﬁondrnn of t F%troe IS less |n "tab
than that corres ondrnq to the same rate rn ta e 1
t e receiver pre sure. 0 2engrnes Is higher, but
tne rate of exPS%nﬂ rncr ases wréh an e rIrer cut

actors r er than they do n case 1.
Mr. A. SOMMERVILLE
(Member).

r. McMillan has gi ve aIIa example of ener
an!yl JVI whrrgt e ou owen tn I?ow Eve%
one w eal‘ esummar rea [LEuthven
to- nr’F st w at a vas amou to researc aﬂd
rea e It must have ta o re are.t

?aper rts%% as we as the B%rence antte abo eurre
0 Avork those formulae in stich a complete manner

My own ractl)cale rience teIIs e that (ﬂ) rams
are not my ere gon evenw rea men
who consider th mse vea (e]rts in s e valves, alr
pumps, and all other kinds of" diagrams.

(! have been with en%rnes th%t worked sadI% Ht of
order, zﬂr et thB dra]qnams did not show a h/ rgrg
materially wron en we opened the ek es o
examina on we foun such vagarres as roke rPI
\}Jrngs cod and ton ue plece oudt gaee and side
alved passin steam nd yett lagrams were silent
as to these defects.

Some year srnc(ehl had the ’gee%ure ofe ressrng

m rrona out diagra rated enginger an
Y%pjt er on th f g, t e fiyst, or one og the first,
to rntro uce 1 vehte Iréct acting engines in ocean
sta ers andw dt atrfragr m aeatruemeapure
8ower of engines, also’that aldrnterna
were shown, that, indeed,’ tern cator diagram was the



englneers tethoscope Thlst tron maintained was
not altogether correct, on the fo |0WI grounds \—

0W|th a fair Jnd down the Channel, and we
fln te re making 56 _revolutions rm|n te,
”r]tdlc%‘“vr\]l%h talt rnburn t%] o Onstot Ca n %)\ll
s s e
n e engines ma n probah [eVo utlons Indl-
ocat? 0rse” power ntg 2,2 0 and consumption of
c0a mcreased 12 per cent

A' gain, in the Nav we have ShIP/S showing on thEI[
Hla trips  enormoy |nd|cated ?er te|r nomtﬂa
Qrse po Fr doestt f ot mean a fine FOJJ
with small area 0 8IVIn h plsto peed,
and consequently a high hdrse power ?

dI sailed | |n a steamer some{tlme ago, andwhen dee H
laden, with the. e Plnes workl open, she steal e
1J knots and_indicated 120 tﬁ) under remseg
t e Samo con |t|0ns e cePﬁtn%t at the ship was on

rayght, the in orse power increased to
1 00 an (‘ﬂpe speed to f d

nots
If Mr. McMiltan, whom | on5|dran expert at
dla rams, Wi Lglve meapFlact dpa ex anatlo those
rte nots g on t e more
1petcce t the proposition t atln |catord|agrams

are of sutficlent value to ase accurate data upon.

THE HONORARY SECRETARY.

refere ce to the roportions of cylinders made
bythl erentma ersof c0 pand engines, these certalnqy
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5(1%) vary considerably, as the following figures will
Compound E ngines.

S

owW—
Refer- Pres-
ence.  sure.

Lo IO oMy <tootd & Sty <o o

—iF—0O—<t OOMNOOLO<f ~ILO—KO OJMH O—iooo  —ir—

---------- 1] 1 1 1 1 1 0 ~

ONANICDONOD ONODCNDCNDCD  CNANICNOD I ONONONOD oA

S = n R R R = = = = = =® =

=

~—i— T B o e T T s e s e P b |

OOO—< LOOOLOLD OO0 O OO0 O

OOLOCOLOD M—LOOOOO OO O OO0 OO
o0 iy I

1
:
b
§;
% ;
48
6
:
?1

~—
oFoJodaded  oSoFaetey oJodaded oF cJoFeIed ooy
n- = = = R = = R R R = = R = |2 | R

E
3
;
:
:
4
%
1 46
;
;
%

M~——r— O

A
B
C
D
E
A
B
C
E
F
A
B
C
E
A

<< O L <o



Eefer Pres-  Dj
cnce. sure.

22

Triple Expansion Engines.
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[t is in my qpinion afaIIac n which the. pro
tjons advocatgld |R ? e Dased. A | J gtor
lagram 1S not ﬁ 0 trust to w ee strlct

fc racy of detal s JS a so ute necessary, an eC|

where the |a%rams a e ta en ey rent

INeers In n‘feae steamers an r different

Itions. er tgat ormulae mz%/ e of value,

the ases m st e uestlon or |tr ry. Even

!)n matterso secu t|on IS mus 9 Joritwi

e |m;[3055|be se who ta e gart n the contro-
Versy to argue romt € Same premises

Mr. McMillan has athe ed t getheragre tmang
oints, dI as %een at ons aing to’collect t
ata an % dares tso |so s rvations pe i)
e are [ndebte |m for d 50 ag fa or

callin tentlon toa s éectw |c afforgs foo B

consl be studg and liscussjon.  There Is no dou

that man enqines have en eslgned aﬂd constrélcteé
with too muc capacity of receiver, such being detri
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mental to the economlca‘W working of the enq1
some %13%3 sgch asi)ls the receiver capacity has een
reduce e(pg uilt up with brﬁP and cgment

An indi gram . is ve Icates
byt e S e

? to me to he f E
ormulae upon, at ti} ame time, the resu %s given by
Mr. MdMillan are both interesting and useful]

Mr. McMILLAK

It appears that on J<am|nat|on of .certain enﬁmes
ommervlhllethU['I certain va arées or frea
conn ction th the piston sprin s r}]gue IECES,
dpget er wit ?ak sl ?vave yet the indicator

lagrams were silent to all this

Indicator dlag ams dog b oint to either broken or

R
or It.wou %;hg %%Wn on tQ Wa e
aps, the hest indica tecting suc

En Ineer referred. to valued his | dicator, [ be |er\ﬁe
eCause the hges it t[ﬁ 8 SH]oke VO ume?]to hlm
indicator cards en;i1 ho See W eJem E h|s
errorsm design, or how much e improve

practice.

What Mr. Sommervilde says we shaII find, shold
atea out a cerfain_qistance seawards W|th air
ﬁ return against It, t eenqmes working urmg

the whole time at the same rates 0 exgansmn Seems t

me contrary to both reason and practic

If the speed Is reduced to the extent ofé revolu-
tions | ute steamjn t%agamst the wind, t de horse
?%) on per

LA ram iy he Hractlc%l
ﬁght dg ect as Qave (f entlone(fJ The ceg brate

on previous

owe ess and the consumptfj z?
eless - by steamin at the rate tv¥ rev? tions
ess mmuewe save 100, ogo cunic feet abm
per day of twenty-four hours, the consumption must
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less con3|der|ng the rate of expansion, and the quality
of the coal Is the same,

If 1 un erstand him ari I“ %ommervﬂle
mear}]s that e englnes ere PHW the sg
Was ehawsy B as when ﬁ ecutos
were t a ut t e co dltlons 1N respect to draft

were vastl |f ferent, n er suc C|rc stances t e
indicator |a%rams woul S|m S owt e amount of
steam used per stroke, and the Ifference would not he
great per stroke.

Surel Mr Sommervllle ex ecte% r]at the revolh
tions wou be much mcrease It gt3| e
ﬁamea oynt of ste m e|n used per stroke as when
eaw(!y aden, and { ah efnse uerce. the. o[]se Power
would”be increased, the, differenee being in the resist-
ance and the power required.

Indicator d, Jams are the most cor fect measure of
E(epowera m%vet eplitonso steam en 9|nes
nown_at present, andt e\%are reat practical value
?marlne englneers ou 8I e me muc peasug
Sommervill dr ther en Ineer, Wou
furnls%}W %wn% 3 ?m.n machine th % wouf show
at the former describes as va arles ut untllt 8
| fear we must continue to appeal to both ear an
judgment for such cases.

deSs,IQ(?e thﬁ fPOrrer%o Paﬁerwas read and Cﬂ]n

hich 1f 1S now printed,
ﬁ utho &Mllla Sommerville
ave bot ﬁ?e awa om ourmldst otherW|se|t
IS probable that severa

which appear t
requjre urt er elumgatl? pf?om the auth(ﬂ% V|ew
Woudhave een made clear. LA



