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Th Chal man . L Ilopg ou will not be aIarmﬁd at my sur
? R ings t IS evep| g tIt 1S In Fepm% with the onenmq
the néw course 0 ures You wi g whenJ tate tha
r|ne en meers ust easto th tlmes and the Coun-
ma ”ﬁ ws serle ectures aree eavourlr} gﬁ
t sho

st ro ress of th agﬁ]matlon
57 or 2 | 1
sl ep IOSES,

e mterna tion engin
ﬂf r|n engineer IS Ittf It tr Ub?
es ECl OSG se
Ué) 6 steam e q/

and otters W 0 have t%een broug t
EHISGI at it Is oss

[t seem |ctatH]gt|to
eto taket urnaces out of the Doiler
N them mtot ecBy er th en clap on the cover and pect
E qlne fo work (im this on uts awa anto Mr
ut stifl it is rather a start %posn on to xect to {
same reSI}I]It thl%t IS roiatlon of the screw. E arme
imse ressamosé Fwe zsthe re5ﬁon5| ilit

o s gt R et
ate\gy what ?s the, trgu%? %3 removqb,ry I}/Iost of us have H]ad
considerable experience with the troubles of the steam engine,
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Eut the troubles of the oil engine are not 50 era||y well-
novy mmrttee a ted the Cou that
specra serreso ecturess dbe arr ged, the, marn 0hj ecto
hich was not to air specia rrevances or ecial experiences,
ut rather to turn to the pr ctical side, the working of the
frk%\ne and, B%isr le, to Stress on hose points “that are

to rve tro othat se on watch will'have an o
unrts/‘o rvrng consraeratron tote orns ang learn h oph

ut the ‘mdport ntwr thefarf t that with hrs
to the ntrcr ation of t ese troubles
usw ea eto prevent rsing. . Tha era
h ' [timate oa Commrtteet oug trtwouf \;\)ls
epr one ?onatte eornnrn g,0f the Subject, an
? e] st attention Yo the”fuel. and then' to chase tI
oe t [ u% t eenorne to the exhaust. What are the troub
3ett|n% uitable ofl 7 How w”lyorlr testa%amh) ow wr
0 our mind as to there atrv% Va ta es o] an ol
ut o or ree grades that ma beg ere These are
Bomeo £ points for consideratio secon a er ta
e read. this eve mg | anticl ate there wr nso 00
oqﬁestrons ont F Ints eectron andb[m etermrna |on
eor you wi chase. other trouble 1s storage.

a]y have a good % and make |t worse uttrn it | to
crrcumsta ces NExt t e IS the[% e sy hem het eent
unkers and the en rne owing that is the rrncrp es of
combustrop the problem ofe rent combustion, We nope b
the end 8 he Sessio ljr me ers will have obtajned aver
81[ eat an subsltantra 8rn err knowe ge of th worr
t]e |htern combustion eggn expected that t

or o the IhSIF Rer wou Ebeen I te In arrrvrng n
trn that as f gre | ma Mr. Ohaloner to opén this
serdesR ectures.

IJ\S/eaLP“VI eto SA:I’ a ne arn |[ m&rd

P sp Xou will tb
the sessio wemaP/ bea eto oo ac uponava ua
tron to our Transac 10nS

I ould like to_in rte everybody present to art in the
drschsYrv)n ?or M{ CraJ Per Wm Xnt)sure do a ?]; he can
fficulties.  Mr McKegzrew ema

—

you, out

me of the simpler tests. in front of us afford ug

opportunt increasing our knowledge of the essentia
0INts. ould like fo su ou that you take fu

est 1o
rtaarta.rtt%trrtt.rﬂh.h o sitaned il
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SRR Y o e b el o R Shpireer ™ ©

dpuctron —The use of the |nternal combustron engrne
ﬁ B ship both for main propelling and auxiliar \Bur ses
rou tyt the Marine Engin er In” close contact with the
many roblems connected wi

oIl uel IS ractrcall found aIIoverthe world and the w rIds
ma in rylu tal ustratest erosrtrono %re ent an pro-
ectrve 0 TIre S. curv goyre No ?WS the de-

Ve y Ento (rye word Ipro uctron etroleum, from whic
rtw Il ote whe ea rogress as tyeen very rapid tn
tota avadl Hro uctrono oil to-dav I1s only 3 per cent, of t

total production of coal.

hilstin formerdaysrtw s never the practice to usecru eorI
very exten rvesy orrra strrawpur 0ses, vet the. co rcra an
? omical posifl not war ant y detarle sp ttrn
8 the y] yrl |nto Its varr ts ow ve
y y]ng the re mrng process o eum the rng yields

ot the” various products are obt |na Ie —
ol i
l 3
LH% r arng Oil 1 [%)
Eesrdue (asphalt wax) 120
N dlgss say the percentage of the differept re};/g arres
e
conseidera %wrﬂﬁhe oprr%rn 0 ? l?ueH)utP )éen raYry
E(I)aeusrethe) ove data represent arry average records

hgodern en |neer|n has, found a sp%crfrc function for each
ra e of drstII te o esrdulu ry \ enera tendencyd
owar S usr at t% eapest ¢ass 0 e

ry ac cse y}y

of cour e t t esametrmea 1gh e relia r
retaine erwrhan aver axi rcren

rcate wor E Ror |s un mpractrca all prtso
the wo ? rtma ticipatel thaft here. must lh unda-
mental difference | the constitutjo eorlhw Ich will hay
e variqus fuels

i
%roa Porstggakrnega”t eoor}IsthouSnurJtain thg worlld may be one of
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hree bases, viz. htliene base, Paraffin hase, and Asphaltic
Ease The NapQWne% | P I Ft) i1

ases are ene% y co]pffme
astﬂ European . count[‘] ﬁ In hases are
usually o talne f{ merica, whilst the As altic bases ar(i
mainly obtained from the Mexican and South American oi
Curve. No. £.

Fig. 2
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eIds To-day’s refined products will, therefore, e of one of
ree ab ve%ayses and O%1gsuna |I|ty generally wi ? be co-rela-
tive to the base of origin.

Fif. 3.

W hilst [rom a te?hnqloglcal Olrht of view. %he deteannatl?]n
of a comPFte specification Is.a 9 3{ smentl |§ Proce ure, t
commerc Pemfdca ion coriflnes tself to t e ﬁerml)natlon of
suich H sica C emJ& r ertlﬁs which have ?n con-
? ered as a sufficient quide | se ecton of efuel

t]s customar 0 refer to oil fues as w |te arh oils, In

which ca rQll er ne ale |te oils against
Gas and S}?UGF SW ic foa un ert categor

For the purpose. of indicating. ihe scope oft e investigations
which maypbepcarrleé out In coﬂjunctlonpwnh tne determ?natlon
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bf“ehfs ¥)S|cal and. chemlcal properties of oils the following

een compiled :—

Physical Properties.
W hite Oils. Black Oils.

ecific Gravit
\gﬁeuhc Heat, v
ap ur_Tension.
Point.
Burmn Point.
Ignmo Point.
r

iSCos
actignation.
(o‘eﬁlonflc Value.
Ga? Formatio n
Vapourisa |on

Hea
Mech ncal Impuritie
ggtﬁ facien {nEO pansfon

From acommerCJaI 0i
() Le Marine nglneee H

will make osmPeaqmacrl%IéiS

tion 1s confined to the

( PhWhl'lcePOHs
d y5|Ca ropertles
CI ravit
é |} %/aluey
Point.

ISCOSH
actlo thﬂ

a our en5|on
Water Contents.

fnSUIta f oy iermmﬂt?onragnt Spectic éjur by
| connectggn with'c mmercial specifi ord ot
ollowing properties :—

Chemical Properties.

W hite Oils. Black Oils
[timate An S
ZJ Trthon grgg
o NEoHgE
L(l)thaer erTSetst Waer (o:r?tnetnet@ts'
?o |F|)1e Va Coske ontents.
Unsaturat Bitumen
Compoun s Contents.

t of view and of art}cular |nt%r
owever, i that S(FECI icat 'OB

the suitabilit

catlors there ten-

Black Oils.

a) Physical Properties.

@) pmi%f ra\elty

f‘oﬁ Ic Value:
Point.

VISCOSI'[}/

Mechan cal Imgurltles

Water Content

[0) Chemical Properties.
Coke or Bitumen Con-

Ruﬂ]ur Contents.

Contents

Pro ertles—l S ECdeC Gravity.—The sLPecmc
Y]It g |tﬁerto S been coﬁm ered as a {eflnlte
t ar tot U|ta | tj;ofafu

thﬂ Wwas COI’FECI

om aratlveF

an ass mi)

Whil
few 0|I Sftleﬁg s.in the world

were in operatlon |t |s ecoming m reandmore evident thatthe
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specmc gravhtg Y/ itself ffo s no criterion for an oil. _This-
gro ert){ wever, yseful J converting tnns into gallons,
nd" in this connection 1t is used very frequently

hllst in this countr he S eC|f|c avn nit is employe
e Umteé gt]ates t aurﬁe scal eAJ to a far Fﬁ eyter
ex eg |n|g formula 1s guote to convert the one
standard |nto the ot VICE Vers

Specific Gravity =1k, githe reading

: _ 140
Baume " specific (jrravity—130

As will_ become apparent, the grayity depends on the tempera-
\X/re and it 'ﬁ custo Fz)ny to spem? % yra\elt ah Eor 1p 8

en vert raV| eter d (S ther temgerature
the fo ow ncg {/ust en shoul ema etn taln the approxi-
mate Specific’ gravity att e standard normal temperature . —

Temperature Correction. Specific Erroar\rllny Range.

Wh?teons) 10 (B|609|ZOi|S)

SRR R T R

2..  Calorific Value —The calor||f| %Iue has an. important
bearlngi on cRnsu P'[IOP in |Htern)i1 combustion enﬁlnes an

this value 1s theretore con5| %lmport?nce to%he Manne

ngineer drawin eat balanc The
? ea e va ue of the v r|o S consutuents o% o?l ? are &
P t | Grnpsesr;i‘lotr)%flfug{‘alue. Actu%%-izlaq[|flc Value,
(0] IR
Gl
ey § §§ 3§@§
Heavy Iyuel 6|I 18,/ 17
{

that 1s the vajue’which 1s defermine en tes%J t%e ue for
heating vajue.  From a consumption point of v w however

The sRechatlon usually nuotes tQ ross calorifi
S
tne net cdlorific value Is c?f greater importance an the general
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L%E%gf?hefmlo | hgefonr%t] u(ialorlflc value from the gross is hy
N.CV.=G.CV.- (97 H +173 HD)
where 11 is the percentage of Hydrogen, and
1120 the percentage of water,
Re followin S“t”atglves the ap roximate hydrogen contents

evanous and re3|d ums;—
Petrol .. .. .. 145% of Hydrogen.
Kerosee o 14-2% .
............................. 12-1%
ueI 0] 12-4%

an!it tlﬁen%tetalgvalgrs&?osshille' to determine the h)édLog’eﬂ3 tcontent

¥ ue Jn such a case ca ermine
approximately ythe 0

% ? (K+173 HX)
whe[e H,,O |s as before the Fﬂer content% (i
K'=a value depending on the specific gravity of the fuel.

The relationship between the specific gravity and Iv is given
in Curve, Rl P P gravity J

In addltlont the above formulae the calorific valye may also
AR 0 e

Calorific Value = 146 C +620 (Il IL} +45§

where C =Percentage of Carbon
[l Percentage of Hydrogen.
0 = Percentage of OXy en
S=Percentage of Sulphur

It |s enerall assumed that the fuel consumptlon for in ernal
(hn e ines, 1S, directl ﬁ)rogortlonate to the ca or|||
va ueot u anp wh reasse tatementﬁe)oprommateay
correct, orwhlte ohs an 8;15 oils, actual tests have shown th
In con#]unctlon with fuel 0ils, and reélduum th ere |s no direct
rele1t|o General data arﬁ iven in Curve No. 5 for the varigus
fuels and adjustments will have to be made dependlng on the
type and size of engine cylinder.

3. Flash Point— he flash p(fmf IS oLs ecific l]nteresf in
connectlwm with whdte oils, particularly so because w He ol
are usually employed in internal combustion engines with some

lowing Tormula: —
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cowffecTior CZONSTRHT 8 K.
B.TK- U
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eer Ofag)%tsemll &%nmon deV|ce For.m hne DI%E| efglnes
gress?on the Fe}s
etermination o

th%‘ﬂ”fta’&ﬁfy iloﬁte;ene%l Sﬁ W|t}w regegrtdoto the
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as\pehélrs sfmens% |tteﬁ%hﬂltcaloFSp?Ct the]ﬂash Bomstulgel?a Ctrolt rion

o MR LS
In ¢o ]U?CIIOHWIT tere tlonswm are down by t
Boarg~ o ﬁ

Trade \}/ Local Port Authon Ies. ﬁ
st| ulated falrlg uni ersa that a fuel o” must have a.flas
E nta case \élhere t tJs requlation is not
31 nlie Wlt dflnlt ru es are aid down for t econstrectlon

Jlttm twn erin n% systems generally on
oar suc psw ich car il

In Curve .No. 6 the Ejelan]Qn between %Pecmc ravit F the
flash point is illustrate he curve indicates the general ten-

Corve. No.£3
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dency and is sub$ect to addustments dependlng ou the base of
orlg of the various fuels under examination.

rude oils have acorppﬁratlv?)( low fI%sh oint, and in tnose
CaSﬁS where_the us?s the volatile products are t00 small to

e the refining ot the cru miisac mmercial propositigp,.th
1’ Tef Phe o!flreg

E Sl MART5on, SRS 3 (hd UG a1 My b used i
Je%yy%n;nnggrl!)&nglne whereas tor an oﬂreénﬁ}/rnace ?t IS de-

4 V|scg The VISfOSIt of a f eI ca Fe expressed in

Eedwoold Jéo or Rg {rms a? the fol owmg approxi-

mate rf ation between (} d(ljf erent values aredglven — ;

Engler 1° to 6= Eedwood No. 1 26-7 seconds fo 3T3 seconds.
9, a]bove 6°= Ee(}/&vood No. 131§ seconds.

Saybolt 1 second to 120 seconds —Eedwood No. 1 -95 seconds.
y” %ove 190 seconc? Eedwood No. 1 84 seconds.

connection with hlte ils, viscosit has 1o IMportance . as
all q%e?s are sufficient E ewhatﬁ ver the énp uaﬁlt
[n connectio Wlt lack 0|s hwe r tev Cosit
Ra saveV&/ hmportant art, |n?sm ch as eatin nhaey ecome
ecessag/ It Yer?/ viscoys fuels which In ever r[]espect
suitable for use mle%;lmes With these 0|Is

are t] v'
cosity also vaf conmder? hthetem erature and whils
W lack ol ecomes% |entey mob |eonpe it has entere
mg sgstem on the eBg Ifs VISCOSIt un er rlorma
ﬁ Hw IC. conditions ma tOOhl% to eR eteo b
ciu any sEem prepﬁral ns. sa result the vis-
qhsn% ﬁ oil hﬁud bg nawn IH order to determine
whether the uel can be handled without heating or not.
Curve No..7 shows the effect rature ou the VISCOSIt
for a black oil w Q’K can he.han ((f r?cﬁera temperatur
S50t s gl e
!’Iyaﬁ]lr curve Is |Ylustrate3 nhowmgt e VISCosity ofC vﬁute

. Fract |onaton—F[act|onat|0n or fractl?nal dlst|1[ ai'[IP
* ‘cateﬁ Re oiling paint range and this.va ﬁ IS use or
which .are va? F‘rlsed

r}]gme P }/ g Ppgrrtly r#)% Fensterthegre%o?e Cocrimefgl(ig
elatemollr!slmahnnq s desirable that the boiling point range s
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gradI|e f0||0WI|ng approximate data are quoted for the various

es of fuel:+—
Grade of Fuel.

PetroI ............................. POA '

ot B

Cutve No. 8%|vei the distillation curves for various fueIs|n
dicating the general characteristics.

Aroer>fahd
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\apour Tension.-—The vapour tension s al ropert
WhICh |spf |rnter stnl : Pon Wel wh fe OSI?S ag ope

? ? N contjnun?

measyre of the volatili uel, and (i that omto |ew
It Indl catest £ ease wfien startlgg from co coy]d jon, 3
IS a cloge relation, of course, Détween ;] rgJJomt aH
apour fension, inasmuch as the lower the vapour't 5|ont

| hert e boiling point. For black oils t Is roperty 1s of no
practlca Interest.

Mechanical Impu |t|es — Whllst in Connectlon with
hlte oils there Is ver ? dlan er (i rpechanlca Impurities
em carne qver with. e black oils artlgu aryog

account of tneir VISCOSI retaln a cert n amo nt of dirt an
mcombustl ematherw ich 1t |s adV| eto filter.o t norto
sm uel in the engine.. It 1s, o cour esirabl
erc%ntaﬁo such | rnuntles t0'an ab so 1m|n|mum a
uit tering arra ements it 15 p smbT to, remove .a
rt an ﬂrlt whic X contained In"the oil prior to using
the fuel inside the engine.

8. \Water onents—Forw e0|Isthewater|seS| settled
Ftowmgtn acttatthe ce m\A}esem raV|t|e
%whlte 0|san water |s? rema hI|S in t case

(i \ ?ma amount o aterW|Inot mtroducie an) tec
Ica iculties, water in the carburetter ngi ne has
Hon hoar

B ecausg of stogga?es As etrotlt,srﬁa(n Ré} t U rwheﬂ
Hoes in thecasew ere petr%Istadelstrl euste% byocee?ns0 Ser e

[n the case ofblacko ls, howev?]r it |fs ?ssmge t Eetamwater
in sus[rJ]enmfon1 EI Y In t uels wfcom
Filter the f s not su |C|ent int |sc se unless the

oil |sat?he sametlme eae
1. Chemlcal Pro erties.—9. Sulphur Contens. ® This

emlca roper |so n Im rtance In conne tin with. white

sast erc sul wne S|sne| e,

mon xcan an aI| ornian oils contain”pércen-
S It Wa cor}ter]dedt as

éWurcontent ‘n an 0|I fue woui1 ma et at uel unsuitahle for
se | mterr] combustion en ng tISEhmI'['[ J]t ugn
the chemica dISSOCI%’[IOﬂ the ro?enl the fue] wi

wnn ne ox¥ ﬁ Int efalr In trfe form of water which ¢o hne
Wit u urW|II orm sn hurgomde or tnome IC
comgourh [l under certain favourable temperatur n] tloni
attaCk the various engine parts. owever, such chemica
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?mbrnatroq] can onl tahe ptace when the water is in the form

B steam ri means that't eprevarlrn temperature nrnst.be

elow the boiling point 0 water In the mternal combustion

en ine low tem?erat res exis nver rare o?casro S, far
rhance or\ atarrn% rom col the cor risrve effect of a'su
urous oll is thergfore consrdere negligible

In connectio wrth hot bulb. engar es water in ectro,t has
PI een.a drawback when srnq uel conarnrg hur,
titis satrafactthr y. 10 know that the modern Ihe ?me
as dispensed with ‘this unnecessary an undesrra e auxi
arrangemen

in t% Ash (%obr\ ts.— The shc ntent is of ﬂ]rtrcular rnéerest

ase 0 %rls eas contento efue IS eter
mrne %v the | com ustible mi era mat %r which I, retar

ary

\I/nertgeesma?l an ounetr%%ﬂ%”%'érrenst;g%t et .sasc?r??e 'fvné’ra”Y :

tage. In the Cﬂse 0 uums and heav Hel 0i
ortsrﬁier ble, %nd the nature and condition df ¢ ]t itbsa ce
ustion forms tge ash content of the ue 15 such
as to m tratron a most If rcutépropo?rton t[s, there
ore, avrsa t]o keep the ash co% e fuel as’ low
ossrtlt1 artl uar(}/ Wrn% to th ﬁ rasive effect which this as
ay have on the maving parts of the engine.

11. Bitymen and Coﬁe Contents.—The tendency for a {uel
to coke makes |tunsttrta for engrnes as the or atron of an
Excessrve [ﬁ%srt will necessitate f eqérent cleanin om-
ustion chamber and the parts immediately in contact with it.

Thg Bitumen content of a fueI houId t%e kegt below aper

missiole maximum percenta neral tendenc
nowadays IS 10 burnpfeels W ﬁ Bartume conte tup to 3%] y

umen is a hydro-carbon compound, and can. be burnt
g\t}gt ie\ provrdetpyﬁe required temperature congrtrons are

Cerﬁ)tgseogfaﬂ]eas[%ha tic base?reg ?s%lttmtlos dgxda eryP ar e
note n section of the ol t%nqrnemanu acturers

t
Il P
it anearet;nﬁt? r

for ollired furn b
ired furnaces, can be bumt i certain types of heavy

oil er engines.
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progress of the rntern | engine is takrn lace ve
rap ﬂ og 3 and an ol whrcﬁi t0- lﬁagl ls consider o\pasentrreiy
unshrtab 0st en grneswr bly give excellent resul
In the |mprove model3 of to-morrow.
_________ O________.

Testing of Oils for Internal Combustion Engines.

By TOM MCKENZIE, A.lC., F.C.S., M. Inst. P.T.
READ

Tuesday, November 16, 1020,

The Charrman I thrnk it will be agvarLtag ous,.to ask Mr.
H g P P P
fah)a (;'trr]tedrpﬁgsrhsa ngr McKenzre wr“ybear in jmrnd what Mr.

In o[der to fuIIX understand the specrfhcatrons fﬂr il for
Ln mlbustro engines lefSt |ven3/ al%ner
|n |tw d be In e{ stin re t descdr Xou riefl

etho ehado te or tesr th se olls,.an strume S

use in suc Time wr ermﬂ]me o escn et

ests whdc are of eneraI Im ort e testrnﬁ -
um,and oil genera ma be divide mto [Yv sect s

E yfrcal and chemrc S USers, | |n t att -
ical tests are of much more |mport nce an the ¢ emrcal
Before drscussr the %uestron o]ftestrnﬁ oil i t l” he nece-

sa somet re e sam IS
(Xg &’ A sam the buly/o the
r | the co tentj atang

ardin
uantity repr
other wor%s a re ucej s%alepo?

arre or waqon, nes we are suret at the sample Is rea

representati of the It |sawase t Ime a er

carrY nt an telsts a%such t?stﬁ would rea Xbe the testso hat
cu e whereas |

eresu?ts 0 tﬁe tests are the teestssahnfplhe Ih [(epre%en atlrveoﬂ
|sa extremely. important point to remember. . Sa |s on
of temost ifficult o era ons In connectro wrt t t trn
orI t,int ema or| cases, it I one n
Iy a workman. h se remarks do t
ut to” any other materra or examp k one o t €
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most diffi ult(hmgs to ampIe IS oaI For a number of years
was em ata wor swhere< ey burned, [ou hly three 10
our tho tons of cpal weekly so natural I contract
or coa was one worth havin n the course 0 Xebmp %/l
onn?rrr]ersang erc ge]\{sera cour Eeodnstaonn ple toenf esrestet |
when the suppliers’ sampesa reea thnhye ana qsof Lheh fk
car o Tcas Were not, as T%trma ine, Waoytr etter—

st e werew rse rea epresen-
tatrve m to em hasrs this ecause It | a
enera re thatt as m ers a s emattr an
ant to as t%ﬂca/ou at trs— have alread

one
oL i e, el xl
rrmarrI the sample e taken fo omeveysrmpereason
t one ca n ver te t the results of thiat sample m
ultimately lead to, and IT that particular sample is wron
elsu ts, may have Ver serrous consteh Uences avrn tzﬁ<en )

ot Imp ortant it s fo have samp le pro
Ehallltry t0 des ribe to you the correct way o% h)r

It matte notwhetherth bulk be. a barreI tank, or even a
ste egrrncme is the same in each case. 1f o e

nequs mxture, there would be ver]y IrttIe di

butt IS rs se om the case.  Forone thin he rsnear

\g /s water present, and as water does not mix wit der

ordi r c C mst nces, an as tt]e Specific fravrt% of Water 1S

usu ere rom th a r agr iS water rn

or s tt att oot 0 the tan or floating on the

h heo e[m pens to lf e Y]ter than ater, as

th coa tar or o take a sam t Ls ol without 'the

water or wrth t00 much water, wou e represe tat)vrk

The sample_must contarn t e ro ortrrfno ater att
contarns One w% ko take t aJn IS not too
e h lame F

ee ISto get at tolrn tteg t the hoftom
h awoogde rom W rc ire eads 0 ﬁe to ofte

(PR o o e
s??ar § ott]om .0f the t? In t IS Wa a — cor
0 IS 0 tarne rom t ? a

is done reg parts
an é)rrevrga[%on and aTI tt] 3 ores’ mrxe tlherth%rou

a numher o cores fak e t e samp ema/
e too Iage 1o take aV)Za\i (5 h(s IS easr overcome Fj
orough h mixing the whole and taking a par as the samp
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This met od ca not alwa s he ado teﬂ forexaanIe Irf the fa k
Is 20 tt. rsman oumst at%e %tZO
on a caHr un ersta t(hr,s wou eeascy and

te t ept ta IS over 2 aﬁeso trs
sort one wa hstn avea oaded can fitte wrthacor to whic
awrr]er attac The can Is p tﬂrnt%t etank to any desire
egt ecork ylled out, and r]t e can. sow rawn uup
% contents emptie rnto receptacle. This gs dong at var S
err)ts Lﬂomteto D e tto an at aif errreanntt arts oenthaeS

(F 8 élare I rpone urte/ #(crent

Anot met 0 rson ractrc ew hen the oil is bel rer
um ed from on tan ano Sr sagy or exam e from t
s ot 8l
n’ﬁ) Sg %oodp iepPesenta Ive samPIe rsothrngdq er't ¥ alre th%
met 0ds generally a OPte Having obtained our sample, we
will now proceed to test It.

> AsI rave aIreadysated testrnw qrvrded info two s ctrons

Nsrca and ch emrc We wi first with the srca
s, and | shal e{t eavour to explain these tests in as sim
a manner as possible.

Phgﬁrcal Tests—To the IaZman physrcak and more especr-
emhca —{ests are con \dered f(O ewhat m sterous nP -
ce 56s, emts are more or less looked upon as IStS

Were In i es—men W rr OUI%N 0 eratrons
more O ESS—ES ecra more— tOt %EFO e inhabitants

enera ite an eroneou e/i P e operation
e carr odrt are real extreme sim II that is req urre
| iar(e at en ron detall, and course practice. ey
ook difficult and r(n bu the are quite the revers
Physical tests gen raIy ado ted or 0 are: —
1. énecrfrc ?ravrty 6. Sm?JI ,
. Flash . Bojlin por[rt.
ISC. s . Calorific"value
itrn oint. XVS ter.

In some cases distillation test,

b n“tr il U g

r
%ater at a given temper ture. % oun ry. we usually ta e
this at 60°F. We determine specific gravity |n two ways, de-
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pendm% to a certain exter]t on whether WF wish our results to he
extremely accurate or only approximately so:—

Hydrometer — I ted tube fitted at
|ts(63P er e%drov%e ) ?raqls IS Slm )¢ we| %?nﬁsuofeh Idreo i

uat sca%
meters are In uae the s est%em at Ich the spem{1
rgravity is read directly on the s w(ee Figure 1)
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rrncr le of Weathdr%md?ter IS, tha the denser the Irqurd the

ore does a X proj ect rom |ts surface.  “Hydro-
meters are ma |n serie R/ from -750 to -800,. -800 to. "850
an so on. rometers cannot be use |n very viscous oils.
Specr K Gra}vrt Eiotte —The most ccurate m%thod IS

bg ”ec(l]wer g equal v Trrmes of oil an watr ThiS 1S
usu one anso asecrh ravity botle gbottlers
mae ver mbg ﬁ itted wit acc rately groun oh)g
The nec attle’ 1s na[ro ed below the i r[)'oer an

ark etc ed u on It to ena et eo erator to e with

o] same a ount of 6me e Fi uerém:} The
me use iusuay e 0 eratro gcar
L i T
arre Zt\r\rl ’ eI?ed wr?r Re or' to be tesPed the temperay

Pig. 2.
f the ail to b F. h ht of ol
rP \r/?d]g Ee (t)rlre (\)/vereg%t o? theasnadm\évevI Pume oI \Ae/a%erlggrtvgs (t)rlre
specr Ic gravity.

2. FIush Point—The tem erature atwh ch an oil, on being
I eated begins to evolve d va our U uantrt as,.on
|cat|ono a ame, a mome flash due to nrtron
th ou oceurs,. 1 termed the oint; an a-
ture at n eing further eate he oil ta es eo e
il e R G S
P ornt nd ast yarea Si ?ar In rrncrplea nera e
scrr |on 0 urte u Iclent to ve an fdea o t e
PI fI| erar% Sk onsr ?c r]reta vessel

HI it which Is placed In a ot
alr ¢ am% he oll cup Hrzys a c\osely ttrn% lid or cover.
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ened or cloe by means of 5|m|Iar 0p nn] SOona slldlng
ver The s n COVer 1S rotate gerl | and this un-
coverf the holes in he cover and a% %metlm ca%ﬁesasglau
test flame to project on to the surtace of the oil. ~ This Is done

Fig- 8.

aﬁ each derqaree rise %f tem eaaturg until the flash occurs, a g
the temperature IS then note ﬂ ? pparatus, are grow

W|th stifring arrangements to stir the oil‘during the test

and cIosedt(?J—Int e former the oil |5Luncovered and

int er\ tter co uring the experiment, The temperature
1S consﬂerably}g %er In ﬂ1ge open tgstt an in the coseH test.
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3, Viscosit Thewse]osnyofon |sameasureof|tsflmd|ty

t certajn tem e¥ature xtremely Impartant test
Tor Iubrlcatlngp olls, aﬂa also gor uealnoels It |s¥1ot Sgl ort nt
or burnmP ? "There are mew strumen*s use e
determination o wacqsltg nd, ad in t ecaseiJ thef& pomt
agrﬁaratuste rlncutJ f them_ all s, eneral speaking, the
this ci)un ry we use ihe Red |sc(?nketer See
FIg . Eng eris ugreh 0{1 the antlnent the Savbolt
In t e Unlte tates. e flgures given these mstru-

ments ar(e tarbltrarg/ and 1o a certal %xten?/Fo can the
converted from on |n trument tQ anot or t reas P
IS aw%ys necessar en regor%ng the wscosn( an ol

state the instrument used s the "Redwood IS almost unlvers

Fig. 4
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ally used in this cciuntrﬁ | shall brrFfI describe this jnstrument.
t‘consists of a silvered copper o ?Irnder Ifrn |n drameter
and? In. deep, vrng%an a?ate et Titted In asrg conical

metal seating. hnde e |n a copper water pat
provid e Wit oa co e trn% !ectrng downwar s at
anah\beo 45° fro tesren artg ? as well asw,
revo in agrator carr%/ a covere shre to prevent splash-
da ﬁ Hromee 0 mrtrcate be tem er ture Qf the
ur |n t e Water or o1l may be used in this bat e
[nr{)dera ure at which the vrscosrt lt?
Leor cylinder asastﬁpper which is a ma rass
ere ich rests In cavrty In t te jet.. A thermometer
rxertnteorc fe nsreteclrneratashort
istance rom the to h xedasmall racket, tey rnatrnﬂ H
%n ucpturne ort acts as a gauge oflt(eher t to whic
ER LA e
ﬁut as foﬁ v9 ‘r 8%aﬁt 1s filled wrthya surtﬁ lle I
eated to, th ere uired te peBature e teste whrﬁ
Poured hnto e oil.c a\ runtfll rts \r jeust reaches f\
nt on the rought t ure.

e, ra
Rarrow neckedgﬂag( ho?drn 50ccs. |s faced hene th h €let in
a ves contarnrnP a mixtlre at the sam tem eatur s the
1estoppe[) § raised and asto wac sta][ tt e same
trme enum er% seconds. tak e ey gout ow of 50¢cs.. IS
noted. This gives t vrscosrt¥ 8on s on this partrcular
mstrument at'the, temperature Tecorde
ett|n1g Point— Thrs is the temgerature at which an %rl
solrdr les. This test is important. r]exam e, 1t would
gurte usel e:ss 0 use a Iubrrcatrn% orI vrntrr a settrug ﬁmt
bove 3 in a refr|Perator or n machinery exposed” t
tlem eratures %or to he tested Is ﬁace H a test tube.
h stobﬁered ﬁor throuag ||ch at erm?meter IS
rnse ted ) tube is then placed” In a ger vessel and the
%e&p]ace rra reezrng rxturg iS examine
eac Sgree all.in temperdture,. an that temperature at whic
rt cease to flow is the setting Forn

Colour—The cqlour of white oils is de rmrned in this

?u'ntry(b Wils nscitron meter %seeﬁgure #jw ich consrstg

B two similar tubes 1 mc esin | gst nd cldsed at eaeh
}évr?rs revY"caLP carryrng a sﬁoutagmaier Orrsc t |s re ecteS
%lr 3wrth the orI to be teste% and [)eneat the other wehrch
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empty, 15 placed a disc of stained glass. nlookn throu
the tu%e/s th1epcolour o? the ori ca gggmatcheé) wrtp egstand ?Q
glasses. here are four standards: Water white, superfine

Whrte grrme whrtle| and st%ndard whife.  The colour of Iubrrcat
ing oils s generally tested in-a Lovibond’s Tintometer.

Fig. 5.

0. Smell.—This test only requires practice.

1. Fractronatron The fractrona}l drstrIIatron IS ver im-
gortant when testrno rﬁe orlg or the internal combustf og
n rng (ir examP oiler-pomt motor sprrrt wo
Ifficu tg/ in starting an en rne A%arn a low hoj Bg

ornt motor prrrt means a loss 0 Lare molunt(ofs pirl
va oratro“ farry out this testte \( aced in a clea
ekddrsr ion flask AdrstrhlaHon |as round ottome
IC prorects a r e tube. . An

exam mfltﬂ]ath?sn gstyaftCk ff ria%\/\is shown on thhe ecture ta le to-

us whic ere to emon-
strate the distillation of ¢ e |m|€ tot at which w use
to carryrout a ctron , ation 0 3 motor sgrrrt
sene hedrstr atro as has efinite rme sjon F
or t |ststarea

Ja varros Ieces 0 amaratus gqurred

ernrte ensions, an¥ eviatjon 1[?1 ese . di

sror}]s cause a varr tion in the results. e f sk hﬁ
th a cor rou Ja a thermonhetr IS p ace

thermo eter IS arr ngﬁ IS jUSt l%)osrt

the side é' ebxrt water cooled condenser s a c?

to the side tube by means of a cork. At the en
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t] Hdenier IS Iaceda raduated e el to co Ie theI

vliic |sérlsove Heat sno to the f

the first drop, falls rom he s e e into the condenser the

temloerat_rlrre rs noted, ang this is taken ast rnrtr orrn
oint trng 1S ﬁontrnue untl tn Iy J
5 con ens d‘ condenser and the Imurd |§ collected In

tlt

raduated vesse emperature at w rent quan-
es are collected is notedl Rtrlt thedrstrllatron rs?nrshe(h“

oder IR G T Y 00 20
chamber ﬁedte?br)mb IhrchpPsena f In erterror

to prevent co rosron Asmanuantrt 0 orle?usu [ﬂ a
Ml b PICe) 11 g ALalinum capstle Jhich.b>p es'hetwe
own r urnrshe we av?e for ar? Itting- oxy en an
nother valye fqor the re ease ase rme
usron e 0l rntecasersr Ite currntoeec-
tn This current rs conducted Yo the o eans of tw
SeSIqu t rougofttheese roeﬁ eérrragetteolh é‘ n mlre%uft

g
ah]lrntr?oirtoonr rlrerg hr}r]nenecrln?rue”vtve asses throu hlthemsnaernpe)}(/ej

er wg rnP the sample the o trnum capsule 1s
Bo one rod an d screwed down iInto the bo he
n] IS NowW a mrtted 2() atmosgheres _?L h
I« placed m avessFI contain A erature 0 t IS
ter Is acFuratey measured” an ﬁ S havrno beer]
one the electric.current IS passed t rounq c use h
Hrte thug rarsrn% the temperature Iside A o
eveloped Is tran mrtt tot ewatgrou srhet
rrfse in tem erature care easure

w ca on rcva g
the oll ascertainel from ata bv a somewhat com cate
calculatio n this test the ther ometer IS an extre eg -
%rharteen nertde Icate one, capableo measuring 100th of a dégree

Water—The presence of water can pe detected by means
of an ?aratus caIPg ; \Rlater ?rnderp dtehrs srmggly cnn
SIStS 0 P%o non-ah s rbent Bﬁfhelr treate h aterial
wrchrs%ulern ?ter ut insoluble.in ol 3estw3 the
ut Info the sam olr and |1 wtler is present It dissolves t
aterral on the paper, leaving the latter white.

etermjne the uantit of water in a sample of oil is a
somew at drg erent m%tter ahd there are two metﬁods for doing
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this. . One is to whirl a known (ﬂuantlt}/ of oil in a ceptrlfAJt[xhaI
machmewhl h causes the water {o separate from the ol a
0?1 emf 37 Another method 1s to distil 250 ccs.

ﬁ oIt
collect the water.

Fig. 6.
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%Hrtrngl a slamplehgf %?Ircr?tmaa%?ut%[ atsurnla{]cemalnalS vgeerIgebrrnnlé] et% by

C emrcal Tests : 1. P er Test—To c:(a]rrgl out th s test we
useﬂa sameaspnp fatus as }?r fractronﬁtr n.descr b frove but
e o o s el
H asﬁt an conrtrnt grt Umnlttt ecp per blerpotrrr]tees tar dsteé! Aﬁ
SOmbgsencls Buescond us%r rsyr%(t)eg and the re 1t 0 the test
IS given on t It reading, exp resseb\leé a certarn percentage

wa% Bl h spf’n't‘bdob’ﬁ?bed'rsetporteapver B0 gaod

Lrtharé;e Test.—This test is a p“ﬁd to asaertarn whethjf

a S{nrt has Sereln“p plpear”yg andofajttrgnlen éfre Tip asrﬁ0

ugntit
gha en ?f Irvemmutes Ift e Spirit has been ro eroy re meg
tpere will not bﬁ any aIterzitron In its appearance therwise

ere will be a change In colour

Sulph The same apparatus and procedure is used as
for the caP rtﬂj E ppadHcts o? dporm(pusérqn are a?F F
tarned in gt &an the sunp |1ss ved In a sultab

solvent an converte Info a cqmpound which Is separated anS(

w Ighed.. From, the weight of this, compound the amount 0
suﬁtur in the oil 1s easrlt?calcula ed.

Bitumen—It is very difficylt to. accurately determine
Ehe percenta e of hitumen. I¥t gt\ Lftrc oils uFhrs t/so ften dBne
heatrﬂg nownqua}ntrtyo to a certain tem er ure
this met dI?avesmu 0] bed sired, as |t| ver % ICUlb
not Iim ossr p alet concor ant fesu ts li(c met
Even ollo Rrectaut|o ave been taken, viz., t(i
alwa sus esa unt of ol eat it hn the same vesse
ora siml menﬁro S to ea at the sagte tempera
tyre. an or the same en t ﬁ1 time, 1 have found the results

obtaine are verX varied g temp erature Necess g 1S. S0
g{eat t “crackin 9 "_that IS decom osition of t orL

ays fa es paB Eh the result that coke Is formed. This
coke IS taken as being bitumen or asphalt.

A muph more ceurate method foB determinin Pnbrtumen IS a
? emi a IS |susura Y ie r}/precrprtat the asphalt
romp p wrthlt e use of Afcoh Ether nown quan-
tity of oi usuaIngrammes—rss en with about ten times

€. W
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its volume of Alcohol and Ether mixture, 1-1, and aIIowe
stand for 24 hours norm ten”)eratur me
seg raées ot a d s reét off. This resr s t
washe \g Alcohol an ther mrxture untr e] rom or
drie Issolved In e f enze eds t1en evapo
rate o leaving the as{o f, w |c |s ﬂ his. gI es
the amount of as at e ol. Wit rs test It |s also
ecessar 0 take ecra recautrons order to %t] concor-
ant res ut rft es oNr%uHons re ta en one 1573ole to g ef
results more IH Erng th the actlial percentage In the 0l
than by the other method.

I th nk rt would Pterest the. itudrence If, in cono
sowe t] enera Qe distillation ofﬂ Te rhan ex
ained OW rrous tr]cts are se arate #th er trefa
ent ea(p usrn IS, 0 curse or

Pratorywor en)t |ssomewhatd| erenﬁ that used In [arge-
Bcoathe Coar;gsratrons ut the principles nvolved are the same™In

In thi ex eriment the deter |n|n factor ofthevarrous pro-
ucts wil t e temperat large scale operations the
termrnrn actor IS usua esecr |c ravity. ereason

W tem er t re instead o t ecr ravrty
|st t m or ine the product b se ravit one

d require ar e amo.int, .an cou s, a
i ceqless ota”a e ool am% oo sy
?c,yent t0 snowyoﬁ th %mrse product but yo

iﬁ“s%’ésé?drfn this ex rrmerit enouﬁt to give you some ide Lt
at I done on a works scale

should like to record my thanks to Messrs. Gallenkamp for
so kr d)y allowing me to usg thernr blocks as |1 rﬁustratreons oPth?s

lusion, |

sthIrI]% irman . The subrjeﬁt IS NOW open for drsc sron and I

aq fo bear any. of those rese tw eto
or irsk qé ?trons The trm s n on, so ou wr not
he ong efore expressrngte mts you wantt ra se.

r. W. McLaren ;| have nad much pleasure in listening to
the tp]rvo lectures to- nrgg ee IS oneI Partrcullar point u Q
|c gre t stress‘a ls een lal % Ifjc va l's ln

e t0 as Mr. Olialoner what is the reIatron 0 the calorific
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el e R B
the autjwor as htgh orlow the % involv nﬂ fast
uantity use nd the low calo fIC valug

t e reatht quantltj of {uel tg do the same amount of work

|n3| ¢ 3 closed ¢ \If] WteoﬁﬁtSh gatlstgtéellloped ownan di W?tl
ever the dlrﬁctl nis eS| ed; antP then |P hasa?een tpund from

ex ertfncet at ust ecare ulto h ave(foo m\/g water roun
C Mterlnw |c heexp 03|on |screate ke 1t i
aloner could en arq n] r rﬁle has

S own us a pump attached to tne cal onm ter W at allowance

for difference of room temperature 1s made in that experiment?
r.F. 0.8 The oil supply question has peen. well
-night. %pp ytcgll ?tﬂe f?asn)

emonstrated to- ntght We have been poin ?
aving a variation® ot 9-5° hy testers. Is there not% aralle

re etween t e operator o can make clear Ice a? he one
who makes cloudy 1ce? = The experimenters on the point

accordtnsg to thel 8arefu ness a ex ertness |n ta mg t etem
eratures’ vary in degrees. 0 % %Irp canno une?
OW one can arrﬁn e especial Ey whe ret e is a g/sea on
e] 0 strattng g(o ints ratﬁ ée ard to S0 esPntts
etng onvey rou the Re ea, With t < of
eratur on th ski tendtn t0 (Ve a reatervou e

S
W a“nnss'?;r.ttfo i el n%';t i

ndt se wh o ave to handle the dtﬁc arge of the car%o
hlnk the Institute is to pe congratu ated”m having suc
ucld dePtonstratton as we have ﬂ % tt0.0p en up
Sﬁétﬁ% of the special programme on the internal combustton
Thg Chajrman . | am dis omtﬂt that so fe %ve found |t
Bosm IetI oIn in the discussion epaRAers n Iot casei F
een wel orth dtscussmn and perha r Ch%a)snearpmelae

Plve me when | s that Mr. I\ﬁ Kenzle’s aper P

Hte ore stron to me, a think rom its characte |t
E tInve Rentn or ci)mment Mr. McKenzie a%

ﬁtmenaoutetat es, and h| s the crux o

S
o toeqngta i e

o 4 LM e A RS MR

re
ments, the rest of that hun %eha our
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of that sample. It seems a very crude way of testrng whether
a manufacturer has done his work (ornot It.ap ears rom r
McKenzie that there are srmrlar rffrculéres |n aX g
chemist. The second point that occurred to me was regar
to cglorrfrc value, and the reI%trve advantage of It £ mterrh
fom ustron Io as compared with the usg of oil fuel mf
urna\cesot otler. If we take It that hta h) n of oil Is
gua to one horse power on_the en rne nd t ee crency IS
% er cent, V¥ r?et 25 units out everY hundred: but I1f we
|t In the_furmace of a steam hoiler h n we obtain a or”
18 pertﬁent e hcrﬂtﬁ% and Bn the same waa/ 1000 units wi

mean at ve {0 urn ong ? 0I tO gfet the same
results.  This occurretf {0 q I%UTES are
roXi ate nly, 1t spows t flt IEG Interna com Tl

N |ne
BPers in mrte{xI sug ror resu ts or the werrI]ht of fuel t
B r. Chaloner ma e an observa 1on a o]utfa ap er
Suc IS being easler to rea é]hetyat ome b Ireside,
sagrng that |t as better to0 ra the paper tnus n Lsten {0
n speaker. notato h era(s one with him t ﬁ (ia se
there I|s anoe(rsonatrt about'the reader of the Papert at wil
uently make gasier 1o %pprecrate c? tain gorntfs in the
Per Veryoten thi mak?stehearrn of the g rmore
aluable than the rea nw it In.a quiet chair dete ne
[ think Mr. Channerw ree wit gt ere, One other lit
gornt ore cosethe grs ussro ftt IS the en |neer?
rticularly those who have t h Ing of engines—rtre-
g thmrssa im ortant ont, t e pro the conversion
the "ener r}] Mckarensfrfo ema rest there
ewoe rng think, c(n e sim If you. remember
that exter]na rk is estr h gmeag ﬂ two things, You
ohserve the magnrtﬁr rce an dstanc thr%u%h
tmeans there ore, that to do work we %

W rchdto erate
t0. Pro uc externa rao IOoP ave to get somethin
I alternatel eX\Rﬁe contract and to. iontrnuousn)g?epeat

ovements. pu asgrrn own with an exterral force

d let |tgot§3 Parn H 0 th rou tese con
ehcutrvep r(J Ica motrfons wr} we ca cycle.
This dr)eJ)en $ on the effect 0 eat on some b ou m st
ave e ansjon and contractron vo ume. stu t
}rng m nstprchr es yo1u frn that an tanc Wi
oma or rn% stne g an |rnro erod ansstreettC

r Lht and 1t |s§rn Wor
|ng |t and tYrvrs %vork IS store mgthe ro as a strar energy,.
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which may do work by traction when the_ strajning weight
rem verT ? heateyd that r é’d Inst Aof ?oar!rhggrt ﬂ (ﬁ
rodyce expa sron and the rod will then act as #ustd scribe
he (ron_r g would_ be very awkward, {rd rmrf acticable as a
workin qur butrtrlustra es the rrnc ernvoved Comin to
su stances like water, 3/ T U bail one poup
water, y eo% 0 tarnda}J reatly rncreased voI me of steam. T ere

ou have heat producing a'g volume. There Was
L R S
rom ljgui aseous, the st am asses Into rne an
expandi rod ces motio terna Wor

order tha %eam may 0o rts garn we coo rt er ?]

It throu E e condenser, an so to the bojle
rn?ernar r% Tstron enqine the engrne gnes the wholre of that
trick rnt ec Inder itsélf.  Th epr ssure 1S theretesamg ag
again as the result of ex ansion. 'But the qases are ejected Int

t e %mos her which ta es the place of the condenser

co?league WP Wc&ovr\rlzr% fo rthteeser\e/[e)rglOpol\r/lnrts rahrésle%ner and h'S

Mr. Chaloner : It is rat{r Bdrsaépporntrn that the disc ssron
has ot been e critical, because It Is ays acce te that

rscussr n rrw apaper rsmolre Va uat%et an lgr per
rtse Lookin at It o(Jn t‘ec nrca oint of view Ol‘t Etarns
a certain p ersP ctive, and with the practical en%rneer 00] rng at
atrgr(r)arr]r]sg(]te utllity pornt of view cer arn points of mutual intefest

The future pro%ress of the marrne oil en%rne will Iar%
epend on t ner B resourCﬁ ulness that th e
en Ine FWW brrn t‘y ear upon this rm&‘ortant pro

remember t case 0 arrne en Ineer who camﬁ otar
motor yesse nﬁrac ically not rng the
;t?r gant criticise

nowrng rn\ﬁ
Interna combu?tron qrne ho immediate
t [general outlay and Tahoured somewhat 0 Isagvantages
of closed In machinery. This IS ac aracteristic pecufjar to the
marine enﬁrnte)er an t]e so?ner

e designer realises thi
é%rrgrtﬁgcyte etter 1t will be for the progress o Fthe marine oﬁ

We say to- qay that the rnternaI combustrogr %ngrneYvrII rel%
as mechanica ene ?]ome er cen etota availa

gner of the fue hs Is.somewhat low, but so far thermo-
ynamics have proved that it is never possible to recover even
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theoretlcallg n}ore than about 63 per cent, of the total avaglﬁble
ener erF ore you can convert 100 ger cent, 0 (fa*
energythntoa ossible 63 ﬁver cent, ofme hanic Iener and |

ut at we et a cont S return o f3311 erc f) |t means
that we are gett gap055| per cent, of t ava Ieenergy

An ave ebalance sheet for an jnternal combustion engine of
the Diese I%pe would give the ollowmg data, aﬁowmg ?or the
heat In the fuel as 10 0 —

Per Cent.
Heat converted into Mechanical Energy 30
Heat In ExhaTst Gases | 25

Heat in Circulating Water 30
8|on : 2
jation and Windage
100
In askin enzle to |scuss t e apparatus used for
testlnﬁ \gIWopeo\ that 1t woul gajﬂ)er mor Instruc-
five a dwas very pleased to hear theC a|rm nsremar on this

e S L b e
l) npne Iected and It occ rred to me a a ur Pstu(?
tese y5|ca rope tles r|n fort ormatlo
WhICh W reme ua I rom t e eS|gn 2
running. nt lew |nt rna com uston en ines.”  The
energy i ue shatw ich s to verted mto
mec nlc ener Y, t ere passing t roug agoo manypases
which refer particularly to the physical rather than " to Ihe
chemical properties.  For instance;” on q globule of oil
vapouriseq we are not quite sure as tow pe centaeo
vapour will e retained as permanent ﬁas and 'wnat ?tlono t
In_unfayoura

mny e conaensed Into 11g h aln uraes cerfta le
?ltlona urf ermore dﬁtjénltlor} oint of fuels un ergrac-
tical con ItIOﬂS 1S entlreX rent I’(i utrteetremnf%rrart]%rteon IS-

tained with tePresent Iparatus
necessary t0 obtain a clea Blcture of these properties.

a:erel(}/ hodpe that the qbject of the Committee has been
attame and that t eseﬁ 0|n# en?meer will obtain such in-
ormation and derive such Denetits from this course of lectures
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as will enable me to become familiar. with éhe different snbb-
ects re lative to .tbe design, construction and running of
nternal combustion engine.

Mr, T. McKenzie T|me IS passmg and 1 will answer the twg
questions that have heen put t Mr. M Lar n has asked
bout the room te ﬂ erature n u3|n the We taﬁ
the tem erature o the room an recor t} e water In t
outerve sel itatthe r om temperature and the dif e[)enc between
that temcloerature aB the te peFature 9eneratﬁlchy the ex

§|oen tl‘,nfon?lehSaEfue %/I?ts u?’%]al'(}g%ret eronasw 0|n\tve Caaf%']u;ﬁl?(t)e

sure that It is th ehumgn element that makﬁs the dlfference I
think it is more probably %ﬁ to the fact that we haVﬁ not yet
ot the perfect apparatus. etestso tained are usyally prett
T ch the same ‘when usm9 the .same a paratus T we weg
Ebeto evolve ﬁ” apﬁarau# n which the per eclt conditions cou
eobtalned t en the (i erent o erator wo d. get concordant
results. ther re SOW(W(Y o not thin |t IS due to the
o erators |s t at wit ed 0 eators naturall grea{ care IS
nblnc{r out th etests et we get these di erev\fe
and e differenc saren ,waay he sa |rect|on
re ard fo t eexpansmn in t1e Fa this s allowe
n theex anélo” trunk s SC? iclent of expansion of the
s known, and allowance is made for this, so there Is no danger
tot eshlp Or crew,

T B. Hall: It has lfeen aveW
annee ineer, f Isten to H tWO;ﬁaH sh ou
r|n strongly to Mr. Chaloner’s the ctt a
e a senc ItICIS ust not be. ta en to show t at
gers have not een 700 Hapers or instructive, papers..
moment It E/ be“taken—I speak as a marine enﬂlneer—
hat the Interna ?mbustlon engine, going Into m rf e w}g
as, In a manner o Iﬁ)ea [ ver-run the constable.” For
gears and years t terpa com ustion en(”] e has be%n used
I arto at ime In th eatfT AN this time the poor

gereat pleasure tj me

Fd mannee |ner een a sea fretting the best outo the
ste%m etnﬁ]lne an [s) hance to take up the
stu e Interna com ustion en}glne Qr to take more than a
gassn interest In |(S (f (\{v eea3|estm|n in the world,
NQINEers have su enly decide tese engf<nes can 0 |nto
0ats, and they Seem to th |n thone nows all” about

em T ere 15 no dou t that in averys ort time anyone who
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calls i Irkmself an efficient marine endrneer and has been en a?ed
In looki dater marine %team engines can, given the ﬂ
antounto time nttastﬁrtene%rv acf |tn]es tut vrlre o%otta
at once, appreciate the operatjon of the.internal combustio
en rne ,yvhpgh IS 0N th ,e of " Twist the han (ie and oﬁ
¥ 0, You want to nows eth rn mor tantrs
ee ulrte sure that at eendo this se es Of papers ossr ya
@%ne discus P brrn? out more critici ms Q
aloner woul eto isten 0. Just . altgresentw are 3 rlg
our w% man us, and tliere is still existing the goo
style t at e do not want toP pen our mouths. and put our foot
Into_it. ave ver great easure in ﬁroposrng a hearty vote
ofdth sto Mr. Chalongr and Mr. Mc rtherr acp [f
to ope that tsome uture t ewemﬁy gar, aH ebs 13
see, more from tetestrn art it.  That I1s no doubt a ver
Im orta\t/r\rlt matter at aI I I
r McLare tcertarn ves me great pleasure to
second the vote oft anks pro ose/dgnn¥ I-Paﬁ p %rnk he
far enough to encourage you h en {0 come agarn 10
d% ten. us, even If we ave nOt thrown bricks wou in t
cussro Once the gu g are set away I(or n\%
un ehs the engrne r has very little chance o te m&r hat f
e 15 gettl 9beLore he “goes to sea, and sho Ld not [i
the chref enginee ave th res onsi hlth/ % pure asrnd
;iy gave rt tot1 % the chief engineer
ge&st into his sh ema est ebﬁ e can o rt It rs
ne reports so, an n vi/ nh against the
ompan orrndrvrddr%w oselsthe orA But atdosnotstop
the engineer fro T< ling In somec eEtrca xPerrment
surp rrsfed eto that one would take such r ht e
sake 0 e cannof do wit ? ﬁt ec emrst ave
great pIeasure |n secon Ing the vote of thanks.

t was announced thato the 23r Nov mber.a a r enti
gome s?ons on t ter o ngrne%rQ B M

arnrn
@nnson ETI would ltlh I\PoF Eer 30htherew0Lh
eacrnema mon ° roductron o O1l,” exhibited by the
courtesy of the Anglo- Amerrcan



