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Tlie Chairman : | regret the fact%er McTamrne not berﬂg
gres nt to answer. ny uestrons ou NjS Interesting P er ont
Iniectron 0] ust read py our Hon. Sec ut
erts ne Wi to re to ang uerre
arrs rom the drscussr n T efea e of Soli Fue Ingectro
oin eW with. the compl atron o Air Co Qﬁ? ors as
re ured in the orrﬁrn Diesf X e Engg ﬁ t %
er of vessels Installed wit Ines t¥pe are
satrs ?tron on on% voyages, |t IS evrdent t Eroc sS o
SIm ron IS I Dein a on Brrtrs en([rrneers such as too
Ifl eo hntrodue(trono mpound ealn ngMn n]
hear t 8 Worki %n marnt nance. o arge arine O
ngines Is rea érachllre Marine 9|nee 3 some ships
are rrlrnnrnq Successtu wrt en’irneers ransferre from steam

vessels to ol %% % ssels In the same co?rggngr [ view
the Importance Of t aer an ecto tainin asmuc
rmatr sposs would g s re %rs H |s<:Uf%n
tcose totes ject Defore"us and t é ere wi
se u tter or eTransaculo&rs aa regar s the wo q
tot arrn ngrnes oth with solid and ait injection of Tue

ers
Mr J L Chat: The paper ynder discussjon represents a
whole mass %G gonca))ﬁaeor sensepap ?rom tg P%mt o?prew it ra
% 0st vaua econtrr ution to Lepapersw have been rea
efore this Institute on this subject

there ars nufacturers of air com ress rs here to-
ngIr‘; the ﬁ anl)j {eel some]whta XI0 ser ard to
UUre prospects o thrs brag str same
time there a ars to he a g P nrn% or th se ma ers as
marine ¢ grneers becaHse th VH arlgr WJ] hh
arrneo engrne may be run with very Irtt nowledge of this
casslﬂ en%mh di d der th ding of “ Th
Although. the paper is rscus under eear of “ The
Solhd Ingegctron Epnéjrne I w U Her}sonal\ B the use of
suc rm s always ear ords sor in ectrP
couge with “ al exhayst " and as the nomenclature o te
? ngine r{reneralg as suffered ver ar ely, t ere Is some\m} h
ratror] [ think, t0 use t eter] hanical rnhec H
rall. 1s'a more correct technica nterpretatro 0 esystem
under discussion.

Going hack to the Aast paragnraph of the ger the autho(;
states that_ " the soh |n1[ect|o whatever EM be advance
against rt from the theoretical side, Is undoubtédly a working
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g; Rosmo " |snot|ntedniiﬁd to discuss tlie theoretical aspec
Rro Ie , but | would like to state that from a theoretica

gtomtt e mechanica |n%ect|on engme can be proved to be more
ficient than the air injection typ
Exammjlng for a moment ap ordinary dlagram F| ure 1

a] eavy ol qlne er can_ refer to_point A on the d a ra

the cut-off point similar to the cut- offpomt in the ordina steam

en |ne It can he Q{oved thaé the thermal efflclenc¥ mcreases
¥V| a.smal er cut-oft ratio and an actual experiment gives the
ollowing results—
Dlagra Load. FuIIA_oad Jngad JL&ad. Jt[)oad.
Cut=off Rafio from
Indicator diagram.. ‘245 271 156 1*39
Thermal Efficiéncy... 014°/0 52'4G0 55775°/0 60c/o

meﬁ tp the absencetoott1 tlie coolm% effect of the exP ? in

|n ctio dowhng e consequent small ramoF ed
urn. tF | the” cut-off ratio’ in a mechanica mrtectlor]
chllne%cls ower, with "a corresponding Increasing therma
Fro atechnlcal fbV\EW we have to deal with the ques-
thon 0 atomlsatlon enc t1s st ted zis a fact t at
eexpandln fur |ncr asesbm vo(&tme somethi g lf]
its original Volume, there oducing the  at

mlsm%

However, it should be rememb red that'the oil on bein heated
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exHandseglrjrgSttlreereslaérve voJHm of a 6(# obuI of or’1 ||r{ trsrerescoolrd_

ogtfr t}rn t var hﬁe tm % nnotche asified conq-
emperature IS Su

ete avar a tl crfnt to gasify a pro-
Portronate volume ot 0 10 give Jaroxrmate the same mcré)

n volume as t ¢ expandingair, ot
Parn There Is, however no. doupt atte equired anjoun
?rne S0t Jower in proportion. to the incr ase mec anica

nce a simifar atomising e
can be produce
In my drscijssron on Mr. ﬁeelsoa er | went intg the qugstror
atomisation and accompanying turbulence roguced
f frcrenay with rnee: y|c%1I
efficiency petween the t o ypes ofengrnes wﬁrch owing to the-
a sence of the air com ressor 1s ImPt ved from /h per ent, 0

[ he?t transference fr]om the heated air_compression to the oI
ohule and there 1s, therefore, no eceﬁsrty {0 gro mtoé njtornt
r n sgfste The question Is then as Sﬁ“a%”u?ﬂhy‘he t '”&
[Jnustr nth%fe consum tion hn a.mecha f ctror/
out 88 percent. . Whilst 1t is admitted thatr cer ain insta ce
the mechanrca H{eectron eantrne as.not. r ac % e samg
een th at

cor&sum tlon as the alr injection en ine I| Prove
H rtﬁrn conditions. the mec nlcah Inj ectron en%]rne can
eal wit

eavrer L., 1N BI’IOT uels t erCtIOH
en Ige We should remem

e
er that after A%E)kroyit gtuart ecom
temechanrca Injection st]em ese rcommenit
euseo the air injection system witic

as a optﬁ universall
continenta aH er manufacturers who tried éemec Mal
mtecthon ethod congemned 1t as a failure, and not I]rntr

IS Hrne Inqustry too p the matter serorusmy nas it
een rove tat there Js a practical souror] to this. I ortﬁnt
sste SSJ) tre usrng alveless engine "(eit
mp or com ounde era tIn uce ent o LIS to stu
this |mPortantg %n\ Cfo tryction will be simple, there
Hcreas h I |t and facilitating easy manrpulatron 0
the part of the personnél.

I am sorry. th aythor di not touch on the rwestrop of fuels
Herirves no“indjcation of what tuels he has bee a ploying.
WO st that suc rhormatron is invaluable 'n “order to
make a ¢ Rlete surve oft 1S Im ort nt proplem, T emarrne
engrneer cfa %rve ost Estructre gr ation t he s ne

manutact e ma F]n notes an recordso IS rao
eerrrence y suc geratlroh will 1t JJOSS le t0

|g a%ten\r_}rnew ich will be ual, If not superior, to the-
genéral behaviour of the modern steam engine.
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There are.in this country uhder construction five designs of
iechanjcal mIJectron en r] or staflonar pu 0ses and”three
Or marine purposes elieve thatdn Ge mT there are three
anu actnrer% actrvelb/ en aged t% Y h in America we
ave five further fa oaI he evE nthe ultimate
?uccess of the mechanica mrectrr”r g, emanu
acturers rert)resent a Very sma eus_ of t e totg firms

en %e '(? his ind H therr effogts Indicate the tendenc of
an itis o rom. a commercial but

t# , Noj f
view, to fu lXt mvestrgate all the problems—

ana

and ? |%?r here are’ a q Hg connecte wit t]e
mechamca In ectr%n engme n order that alnu ac%ur s 1n_this
country ma e 10 e%e sriccess Ily with the, efforts
which ar magle, an | continue to be made, very

in
vrgorousfy in o%her industria countrres

W. R. Ormaxd avrsrto e allowed to make
lt)evv remarks hme thm Xa| tb catron Eossrbl y 10

ecome amemb I' 0 our Insd%u e {0 t aCl tthIl'tt !)0&'[

aﬁ) eHn enera ineer an f the crew of a
which has an mterna om bustion en Ine. M;ﬁexPerrence is not
that of the au hor o epaﬁerwe he sa eVersin gear

@reenaetrarlrlr erveygtr and Igeogvrou& ggﬁsvcrrtttenT G hap erac Ica
N meerw 0 has uéh more mte¥estmthe£s d%rrf 8fgiar0rrs]

than in the scientific. oeé not know exactl
hn the cylingers and reall he 06s not(?are But, on th othf

e who are Interested gn the. development n cessa\rry
shogld are apd endeavour to hndo t what 1t'is that ta es place
nside t e nders.  The author does not mentaon the. type of
uel emp? ed. T ?rtu tiop | P e world t? |s tha the
amount of ‘oi or fue Péﬁoses sufficient 8
overcomethe in erenter icylt mt ced by t eexr% nsro rlr
Eonsequ n coolin the ‘Infection air, N orunae%

rings down the t rature at the very 8omt where |Hmtro
qlo men €. ﬁ IS necessita es ac érressron which IS

rea an that theoretrca necessary (? brm[g a(bout
ontayneo S 1 nrtro&to th et uel.  What Wre sbou r od n%\rv
g&rranrcgal rnéectron erégr!’\nleonienﬁeteer f%el ren,e f}e&alhe B

ressur S. Per square IS T
%omrsgd or wheﬂgﬁr It procee sachss qe c n(der in th e?orrh
3 fontmuous needles of |iqul akes.a Ly reat
Ifrerence.  The more effrcrentyafuelcan beatomrse the more
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ra it will burn. haloner’s ex Ian tron of how
gcﬂa%rcal rn#nectron brrn sa out that de Pulv risation
w Ich 1S 1IN SO

my arr ectron |s ery nterestin
aterra or use yge tlemen enda e in se N mec anica
Hecthon eng rnecf |I ortunate(! ?haoner VES no proo
Iatt hn Jected fue Isatgmrse and i texrgts asanee ?
lquid as to be vaporised a * e rate ot compustion 1s largely
e8 [r en HF n the rate %f dr[ usion of the alr rnro the 3
e e R c ocefupr St ace of the thread of oil ejecle
rom the nozzle, ou can et as ra¥nthe surface GX? sed 1S
much greatert an Is expose y. the same weight of ol nthe
acylindrical thread. It°is | terestrn to note that It two
Vaporisers ‘or %tomrsers Ive gartrc es having diameters. in thg
raflo of 1 ; Zhatunder Hme cBn rtrons fcomﬁressron an
empereﬁuret ec?ances? e oil r]% burnt |ntfe \‘\1/0 ca ?
re m% tio 0 Fine errsatron of t
mdr s the probﬁ ility of the formation of hot %porls on
nder hea ﬁ \p{ S or.com ustrﬁn torﬁ) rr]
? reement ith t e pr vrous S ea er. | conﬁ errng that t e
ture is In the hand so those. 0 in for soll Cti f
rs r| trn rrncr IIe Itis on a( uestlon 0 mec nrca
% |ont Iena eustoa leve results by, it. In Tact
[ think the ave Een alreba] aureved What'is req urr S

e deqree ct mmensurate wrt t about
(1 g Iuagﬁj

form o

enqine that wil| be capa sing the widest ra
gnﬂ‘rg haEhavet P ﬁesb thermalge/ iciency and ?He

allowi fg hncre se In ersrﬁ ete erat
rnterroro 1 Inder stoo high the skin sur ce 0 t tee
or 1ron is rarse 04 efore the eat

can he carried awa egrg ex%atsron)er[f ree tan ero iron or

steel has% eln carrrgd eyond us o?pela ticity and he

rr nor st? hecome %vered wit extremel){ rprnue cr

|s was foun tln etecase N an engine urB g

That agParen mrti the tem1oerature at.can ttarne

Elr]r%klgrs lor of the cylinder.  That I the view entertaine by
The Cha rman : The last eakerh sno need to apologise fo

the(very valuable remarL ﬁr pIr s ma e | think theprnrgal anJ
eep costs rﬂe two rm\mrtan eatures, and &an information on
|s orn Wi a cause d g any peq

t t

nqu e 0ﬁst 0

rng as to E P ri trereurP ?
rep Irs | port aye to onsider all these thin srn req a
t0"the value you are orng recerare In sFrvrce he\ve also
heardo requirements for a standard Diesel Engine fuel oil, as
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there are reat differences e in the characterlstlcs of avalla le

ues In th It IS reasonanle tha ét e engine tlnat) work on the

ﬂ?t ra age whh minimum a {Hstme twi e type that
Ind favour for marine propulsion

Mr G.Plows : R ferrln to explosions of mte]rcoolers on alr
ressors I have ound eb>1 erien et at the wat rc?oe
cm type gave con5|der e frouble owmﬁ; fo t ﬁ
e c |s (20 atmos) vibrating ag lnstt e S|Fels1 of t
ter Aac et thus caummg a wastin eakage of the cm
mosmno a third sé ge coll (60 atm ?15 ermaln er
o t e coJ examlpe and 1t was foung t Ittl f -
gresse ?lr had sev rexscourgd the internal wall furth est rom
entre of the coll, t ﬁ qrrous thickness: owm%tote
a ove sclourln fect on the colls, It was found essential to
requently renfove them for a weight test.

Dr. W, It. Ormaxuy The aut rstates th ere rréln oil

for the Go%/ernment T at wou ean oil within the. Govern-

me tsh %I cations forafue oll. ese are r| . and |tte S UsS
ahs t ,t was ojl aV|nﬁJdpro(PFrt|fes W|t |n certain limit,
that Woud certainly exclude the worst type.

Mr B. P. Fielde share the o onse ressed by pre
Vioys eaﬁers that t F\e cll ss of oui (PX have been menyorhed
In the paper,_an th es ou awet) ﬁl consump-
tion of the Trefoil. e au or states the bun fr ca amg
and the ﬁp acement, b e] does not. 9|vet e oIl consume

er brake 0rse-POwer, and this 15 required if comparisons ara

0 he made.
e author me jons in the aer at the engines are no
The aut fi h th t th
%ommerma 0nes ut t at foil sderhglnes ere e5| ne
or a Special pttrpﬁ t|n |t ould fMave been o ater
Interest to us the 1500 B.I|.P 6a heen obtaine ss
m( |n ers, nth|s Shlp htrequlre cy, ?ders 0 deve opt
P er which,.in oth e ships, 1S o ta ned from 6 cylinders
arclter dlmen5|ﬁns anse uently the mean pressire In eac
¥ ndermest aye been low a no c? ParabLewn the
Bve suresq the Jatest marm% Diesel four-stroke engines tte
air hlast !)njectlon astelatter have a mean pressure o
80 to 30f1 Eer square |I1c Itlst re O{en t commer-
C|a ysoun that so many cylinders shou)d be fitted to o tatg
SuC, comﬁ)aratlve vh/ small ori]e ower because the cost an
weight per horse-power must _
| a ree with Mr. NLCT miney that rotar 85 WI|LFe more
exten |ver used In the future’ owing to t e|r Ing able to do
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their work with less overhaulrn and stoLP %g s lor repairs, and
w#t ernterna combustron en nes are used"for the eneratrﬂn
eectrrcrt the motor driven otarﬁ/ Pump IS, mn\rly mhont
hest tzP Pum p 10 use for a % eral services where t
a constant stream of water or oll
In a Diesel engined ship | t ink it is hest to drive all. th
auxrlrar es rﬁectrrg T H ave oung atwrtl] aDrefeﬁ
en Ine rrv eh N mo wh rc gres curr nt toeectrrcat)y
rr en wrnce t one tono oil 15 équal toa out seven tons of
? There. Is a |o loss of eat te m winches and also
rom the piping connecting these to the or er.

Hard 0 En neers for © N] otor Ships,” mgl perience is
thatt rev ou yaccust med {o steam engrn $,so0n become
ex ert at % mterna combuséron engines pecayse the
mterested |n their profession and In new engineering pro-

blems generally.

r.F. 0. Be ket Mr. I(\{IcTamrney states: * The Tickers’
engrnegrs claim t atthe soli injection syste wrll Ive at least

s etk %,“fasaras
ervce that we h ppfne to ﬁ M or th M
cT amr as evident struch tg % chor | ver

‘much we cgmet his contrr%utron a nhis experrence an
ve credit to him,. as we d loneers who went
rrou thrasvgvnonr 'in the ear Xn srnt e%maenrrl |ene n()s
fog]e cranks %Vhen noted V¥r|s it IooLed to me asnypﬁere

ht be a possibility of sli t more wear and tear Iin one se
tha anot er, an toccure to whether these are arrange

to wor ti gneatrca to reversef ahead to fu Iastern In the

ere is
0 deal with.

srﬁteen C T ereas also a reference not ﬁrurtec ear to me
earr operate Evan alr ranh aﬁ)a 0 as fo IE P

ram uestion drises also whet ert ere is a buffer

|tte ave these on some gears In order not to acté ?
|stons are stated ot to be water cooled, an

athert at een es are not or commercra SEIVICE. The

eat of the cylinder ecomes ry great, | understand, under
certain conﬂrons and It wouYg Eegrnterestrn t0 know w%at

causes this, as Its mftrmehs lead s to |saséer [s 1t due to a
W(li In voum?I oll wit 3 enerate at the Walsof th
t¥ nder, or Is there anv CI'I ction set n’n rom the effect o
condensatron and a Small portion of oIl that may be mixe



186 THE SOLID INJECTION ENGINE.

The Chajrman : Although the author gives his experience of
the Sﬁ“d Inj ectron engin nd states the tine unnmgadnae It rs
| known'that many gt the long runs have heen made wit
arr In eitron engine. . There are’a number o vesself out 0 tns
pott Voya esr the Far East trade with eXﬁ lent r?su fs,
t1sa om be etwoprmcr les ais to whic rst e lowest
m up-Keep cast an the most ﬁcon mrfa 3 Fielden
%r so 11) Ints In re ard to the use o orI in, rschargm c r?
ich mus eareve tion to many. _ The ail enging’is %
ror{rress and a tical experience of rnnnm 0 mamtenanc

can, he a 0 t e drscussron will be of value, It ou
ave not Ing o sa tt e mome erhaps Of cyr to
ater an rem ssent In wr aso ceive g re % [ mt

thor an ncu ed m the Transactrons t ene rt
the members Ip generally

Mr. w. S, James rgBureau of Standards shington, D. C
Jhere IS aD ese engine of rather unique eshgn now ngt
eveloped In t g Unrt States a.comme ton which ma¥ 0
In erest trs em? eve Eed by Mr. Elmer J. Sper

Inventor of the p_FLg/\}]ayFOS ﬁ)IC comBa%s eas a com 0U|¥

pan?mn Ien gine. Ve colnrtgl r xransifrmwrnn Dre%el
ng Qﬁ%arsd Chﬁ %a?r?tost sg,ve ; tent chtothg worl 20 st

ing str
at f Hvely OW pressyre aﬁn e remaining three- tenﬁ]s at
rea ressure, J\/I fa useft in stren thening the lar e
srze in er re ure rthe

ow ressu e exIp on is_not
neeo| d en th e q gr ssure expansion Is ca rreéA
j inder sarrtab e f

A ressure ex f]SIOﬂ é I‘in v
38 8a]n constructed two experime E en mes deve rﬁ/
Iﬂgla]E ﬁ orsegowereacg runnm? at about 800 r.p.m, a (1

m% om 15t Foun er hors ower avery materia
e? ctio re?]enhgrac ice jn rese en Ine esr% The great
dirficult w IC revrnua¥n experienced in” the
com ou xpansron interna bustron engme has been the
esr e transfer valve. pre?]ent] ngines consist. of

r ssure expansion

sl
er Aterhec rexrrr)rt hyrsurec linder 1gnites
pands t0 a relat ve ressu nd then 1S transf
ow pressure cylipd htetranser alve of parre
e m w Ich It is n exp nded to atmospheric, pr ssure
l ate after the sure cylinder has discharge
to te low pressure the trarster valve. IS rotate
through a small arc an he compressron cy

Inder an 0 EI’GSSOT

inder discharges Its
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atr hrough the transfer valve into the hi hPres? %ec linder for
urt erc m resston and ignition. The ompressor
Cﬁ/ Inder 1s there ore gcover In the ST sfefqtuent exBan lon In
the | Pressure CR/IH er ?therma Iciency optained bP/
Mr. Spe ry with tiis engine 1s from 35 per cent, to 39 percen

MEJ jfdahvey : The a thorsR]eaﬁs ver hlahly of the Wa
in which hi fengmes reverse Pm on’it 1s usual
rfnt”e %rou taD |ese rhgme fo go astern_ after runnin
ull ahead wit Y still on the shtllla than 1t is to reverse
team en%ne under the same conditions : ortl]e reason that you

enot esme ?g orstattln%the Diese engme Usyally

ome of the cVlinders are fitted with st rtlnq es tose
Pl rs have to verc me. th% ePressure on t efore
It can estarte torvo ve int

1& S. o a“ It Ite su |C|ent [t wou mterest-
|n to nOWI a
nes. . | have experience that it s F]

|0n |n hich the s & %«om op‘Pogltgu\tf]aa/r saI Stﬁa |frec
t é&mders were fitted wﬂ‘w alr startlﬂ%
va ves, Ifs powert an it (s usual to tit on I
majqQ r\tGy Btese gel
e g G D Bt
v&eg oy dow P %erwfse you might u enWyour

aly tryl 9 to_get the engines astery, and then ot anaﬂe It,
whth ulttha ou aye not su |C|enta|rt% start gme
when the s |g hass? own toasineeg at which it 1s possi

to revolve the propeller in the opposite direction.

I\/Lr J. B. Hall ; So far sth discussion haﬁ %onewe ar? full
of the view that, ractlca as.t T R? er has been, we stil %t
Veer?\é?esattri %unto ractica rmaHo |ventous

rou out bV near eakers.
il o ey aﬂteetttgg :

yvne% h_elfreIEtllvelsereherSvli%%r@ tﬁtvelsusn these t?aotrese na%to( ePt woufJ

? reatly eluci atealolt1 oints that have Lou ht out.
think Mr. Fie as bro ght out a poinf and, taken“in con-
junction W|t KV %r entlone It Seems to carr
Preat weight, t etwo tﬂget er That 1s, there must be a ver
OW mean ressure |n the cylinders, hecause er the author’s
own statement ﬁ ‘v y says, if he has on bs. of air
Messure ever%/e Ing 1S all right” "1 thin

61 a |n ny wa
read to- ntgrﬂt X coud%ﬁjaeblmade s \Baﬁtg te e| E%ays \Qlegrt

very valuable paper, oration
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these po Ints. Thﬁre are, ash heen remarked bé/ Mr. R/I haren
H LﬁWhO Rewesha nqt have to tak Ee eeper
stu these engines o{amarrne ornto vie ut ash
says, We never kno urther[%orn #hat oceurs. to con-
nectrop with these oil en Ines 1s this, that in 1ts si ‘o st orm
as a arhd engrne work gncontrn ously. In one direction, It
usuall asa eno[]mousa ount of working parts. Wnen we
come ot e orntt at as a marine engine H ha% to work either
ejther ahead or astern, it is certain t af these parts, mus

be dHo |oat1 In man mstance% W!)t this In onesmrnd a“
reoa nsgn erM atgave een obtained theeectne y
driven Ships or t e Unrte States Navy, Is It not regso able 10
antrti gatet at | elnear future, knopwing as we do that ﬁh
auxiliarjes must eeectrrc or steam driye hn some way, that
Diese ane or other oil en Ine in t es runnrn con-
f uousyr one direction and” generat oeectr er, IS
X F ﬁretemotrve DOWET 0f { uturet even an

Il e rgrne ort emarns haft, and so eohen]ger eorotqermotrvg
Oe\lvaeuﬂfrgﬂeas“ng electric current for t machinery an

The Charr We are indebted to tpe last speaker for |s
remarks, €ﬂt Ia\ve no ougtman rRornts rarsed |n
cussion will be fully answere bry |nef¥ ues
tions require answers, and we are onl earnrn om aetua
nrn& ex errence in re ar to auxilar ||nery erngi

ed eectrrcrtrfj t Is the case | ma arge Digse
The Diesel ele

engined s tric generator engine responds to
regurremen% of power re urredp gltﬂ (E J]epes p eatm

o Ightin accurate .a tomaH %o ernrn re |s

ttle clash between engrne and dec epﬁrt ets on the cal for
Power this arranl.?em nt has eeB working tor severalhg/ears
tmrgnhtgerhaps ave been advisable to have adafurt dis-
cussion, later oz, but we have a oo numbher of Q/\?H rs n
|n erna combustion en |nfes after one and these ron-

ah Prve an o portum rmany ot er questions arising from
the present pape

Whl\r/lch E\ltﬂﬁlztfhguqer és aarp Wnst%o gctron W”P thlstﬁeoneglalrer
mgectron lesel engine urders ho are con empatrngb |ding
marine engines.

the engjne here described it will be seen tha the r.p.m.
are qow, angans aﬁows o? an increased propulsive ¢ frcrenC)}J
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With, the aH injection Diesel enﬂlne for land work it is an
dvante1 to have'the strq{e morg earlye uaI 0 the bore, as
the. fue urn%more quickly, an ﬁrs ma be reduce
welght thus the revolutions'tend to be greater, which is a dIS
advantage in marine work.

|. believe one of tIPe Contln ntaI firms found hﬁ Fwsable to
de5| Nanews rleso ine avm acon5| erably Tonger plro
ortonate stroke (t]ere p|n up a fair piston speed at low
pm as comﬂare wit en ines

PoneW Bd'nhht 3avrheet'952t|§t§e ?e"feb'wgmv'v:rt t'es? Eﬁ”elg's”u}sml?rrfnng
\Mtteta(\)ne?/votuofl hiness, > P o E ype being aesigne

RSP T A

nise b” % %? galnes bu perhaﬁ not so mu

?t e 9 er3|zeyD?g§§erh|ps are cenrt ea? It?\?gl FS Uhg\?g

rrretegtl rtggntwe?a actgem&mte a num(h P P er comm on In
",

ustion engines. cjam ne Spaper
g %S or muc thougehtgan I'eflvlC'[IOH or t e spe%i%rs
t the later lectures.

F Id like t ht heart f
Hg%ngs b'ee!tgggrdedspflou ﬂfl Ier ) gro aaaer ear yth\fﬁLe T

r]e very good service to]t e Ihstltute wrlém If. I?
we th ﬁet a Jew mare chief engineers or Secon Ineer
actua d.s

83 Eers on thseelrrVIecgpwgncgé Iertﬂm it hPoSuIt(? h’grgeg?enat hta

In
Mr. W. McLaren | should like t%second thzitt vote ﬁf thanks,
Iseea reat number of¥ounrg aces here to-ni now that
will pléase the heart o honorary secre ar to see them
%mon@ us. | should [ike that a hearty welcome be given to

The Chairman: | am sure we %I he rtlll}/ reméa %cate Mr.
WcLaren remarrks onseln a num erohy ng members here.
There |spentr¥ room Iscussion on the oil englne and you
WI| have plerty ofopportunlty of carrying it out.

The Hon. Secrﬁtary I s all Eave leasure | conve |n%
Mr. McTamlney evgte B B to-night. \ﬁ
ﬁe him to-mor ? herea er put before hi the Views of
the various speakers, for his reply.
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ur apnual dinner it lias been decided to postpone till Jan r
Zg% ?ter aﬁ the arr ngements had treépn rn)aét tf]or (a) eyi
29tli—on “account of the” inconvenience caused by the coa
miners’ strike.

On Novemper 9th we have an illustrated lecture to which
ladies are rnvrted and arranoqements are In.hand, to have.a meet-
Ing every Tuesda evenrn? nsub,ecswhrc will be announced
In"the notices page of ouf monthly Issues

Mr J L Chaloner, an NoYember %Gth th th coo eratro

IYI masMcKenzre gentes uso pape son
ue forte [nternal om ustr Engine, as arrange att
Conference held on October 2

O Noyember 300 by the Kindnes of the Ango-A
oif o, & kmeita i Be fauncon the produhan oot

* On December 14th Mr. E G. Warnge Is to dea(1 wrtn thg
Iu ricatin arrangement %anuartz ?gth February 8t
March 2 ? a3, prom ed to giye ‘r/r\aper
eversrng nsta atron an Aux” ries; es rs)

¥ Easola and XOW have a ov ]unteer
contribute.  Messtrs. Cammel Larrd and? rnd(}/ ree
arrange for arepresentatrve to give three Tectures rp pers on
convenient dates.

ur ob%ect as set forth att e C?nference IS to obtain as much
rmatl naf rge caln ugon e oil engine and Its varré)tfs types,
J practical deta thely” workin capa Ities, In
rto tg#rve oFPortunrt to t se who attend the' meeting$ or

%ea B nsac ﬂs to become more conversant with the subject
or the benerit ot all concerned.

We are lad to seeDr Ormand}r here to- nr%ht as some of us
ﬁ asure of | rster“ng 0 r? Interesting lecture at the
r rtro r} We alsq welcome Mr. James and
o ervrsrtors ande tend to all our invitation to future meetings.

Mr McTa iney’s Reply: | beg to express y leasur %
LA s e R

aske
[1 t.] am a*rarr! | must restrict ing f t0 the ractrcaf S egf
affairs and In some cases eal collectively with questions raise

SOs| reqards Mr. (Jhaloners remarks | use the common t rm

njection. ™ sim ause 1t Is easier fo say than
thact p)(/rhrct;r 150 }s often used. Mha

‘ mechanfcal Injection
better term str\l wou?d be * arrless injection.”  Still even that
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would nOtaneVueﬁ peo ée cohnrn%reatcrwords if it surtted their

urpose e S US d # ¥ar|ed almost romd|
0 day,.and often consrste mixgures 0 sortso dmiralt
oifer fuel, varyrn rom eavy Texas 1o shale oils.. We tqo

uel oi from tankers ar} merc ant f(riners which carrie
ue in fas carg rom all pars. 0 not [e [rg
eso fuel we #QO from heses Ips. Wesu e
?r erdu This same ail fuel we use forourDrese engines
ound 1t wor ed all right; no troubl ho[rhe OWRVEr,
thatcfhelnstrtute will ot hé misled hnto erevrn atlrefn]
mend as an economrca proposrtront e use of the more difficult
fuels for marine engines. H Loto harm has heen done
In the gast clal mgtoodnrﬁz in t |s |rectron and the sea-
rI;ornH ngn era tra suffered.  There are olls |n
he O ompanies w rc cannot be burnt roPer¥
?P und ef oil ers d many_directors who are not s
r( eont}/ {00 ﬁ t hang these over to engine makers w
ﬁs for tro bIernt | ste fit out. L eengrn%
ave to run gerast e sonend an n be liable
stoppages, starts, and reversas at the rate of one a_m.inute for
gv?r S ourshr r the control ofacanal Prlot This Is.ver
erent rom an Hctrce Puttin P r]erm exgerrenc
VY | am tol yothermarn Diese e neer
stronqyo the opinion that overa %nom?/ st served, ny
avoid g residual oils with ¢ nsrdera le inco na ustible co
srt%enh In marine engines cer\ rg)p rtsa such fuel can-
not be burnt, some use Yor these should be T an engine
rs used asacross et eenacokrn retort an refuse estructor,

t must be em) cﬁ tg behave s such now of a certain
motorspr p. which lias, done ﬁular ru nrngfor some ears now

In which 1t has been found that It is cheapest in ru
f ared 10 go B e as rar as t%rs r}Jut

P&SEISO éHH%IICOHISI re]rﬁnt?c}np{ﬁgfﬁresent attl de O{ SomghOIE aHIS&l
ene

rhon‘s work on ma rneoy ngt

ess ttar | 'would rec n} drstr ate w

var consupﬁ)tronn a rese shrn IS S0 sma
se asawr e choice 0 unlﬁierrnlg tions. | may as we

étodrsar criticism, that the ship Trefer to as ort scaveng

%stro e en rnes with air in ectron and at sea runs
ab ut three-quarters of her rated power.

reply to Dr. Or and erhaps a description of the. s
?re o%e)n gYerﬁ nPthrnp towardst Inf %r atroﬁ

sees Atte el pressures we vﬁr § Tthe u

comes out in almost uniform need es rc wil hrough

ember a
Lhe Fleet

y
i
Dass a
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fIam |out rjnrtlrn Agsomeéirstﬁnc from the nozzle thgf

nee e In ort aterwar S ra
exrﬁ)rteg |T£'r la $
I ”l&e

i g oy M
e

% ahcomet fa esP ewrt asmac
E poset at when sprayed. into comgressg alr
nee ebrea up mor urc th |n the open
ereve n imme |ate reaking up wou |ve 004 re?u Its,
ger aps ecaue tr nece sar to grvea eed t0 the flame

b e, rrzsrea il B

he engine is us sto the time the
rev SN earrr ae OVer, estartﬁP A or two

! app
%rrecrt?oen a?tre]r i r|ch ?gg&]ﬁ et?r] nnLnng esrsaefrelry Tt tolne PrP Oélptg
? irnlée? ag ﬁ] gd Vr\r”rn]r gir stearWn%v egplang rPOiSIMr
Harv y wil fr this on most marine Diesel engines.

The bell crank bearrn?s dodreot wear a grecrably as their dutg

IS verg and as a Yew grees variation 1 the nlet ar]
%x aust valv sfettrn ? 15 iImmaterjal, clons rahle wear wou
) ore r

e necessar it Is required. t [ 'mentione
IS an 051 %rYf rt % id a motron gfo he reversin

reventt ra

ear as Mr. Becke ests- m not quite clear as to hi
uestron about h%t Praat chJmmTerrgr rgr;]orllng %ne res Qé)t a com-
ﬁ er % not Have water, oo?ed tons an conrsnrgeraﬁ
r er Ines are runnrng it unco IStons I5t0

tefa e Inthe de otcoole merna
{R“Si Rer (L heat e it dTe Soalng wate 1o
ot er Causes, the ea? accum 7 tes |ﬂ tHe Fsten both | ner a
iston heat, and the result is Tike thas in ah overheated bearing.
don't think there is any questron of gases or acids.

As re %rds the Diesel electri fdrrve entioned b r Hall,,
if morej an orle engrne I use or ec motrir shatt Lgose

ectrical compljcations ma arrs single_engine IS

ﬁr JZn mo aﬁ motor see ? m aak ﬂgof quctrrcal ear
temgrh advant erst éasma ren e runfin

atahrgherspee n.for the direct drjve can ﬁ s lon

as the“engine sp ee IS m%derate for Its siz H IS sourl guH

promrsrng and suppose tirst cost and durability would be the
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decidin factors speed 0|I enqlnes are apt to be trouble-
some orﬁ %

runs, however. 0r 0rso, in a twi
scrve gften or eleve knotE Hpegzeve be’ use wﬂH
rope mbg efﬂgenuese ual to that o he or mw sma%ﬁ screw
E%am jobs. Our consumption | reckoned at anout -45 Ib. per

I f| %I have no |nd|cat r cards, bu I attach a tracmaqS from

one o t e cards taken on shop test. indicator ri
too exact in my shlp, S0 | (Hoave also at?ded an actugl overrloag

Max Press —4-90 LbJO

m30

36 Hours OFFicia/ Shop Trial
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card fom t e ISar a%ansett a twin screw 6-cylinder soli rH'e -
tlon s IH Zgu v¥h|c a?/ &e of Interest, and w
| recen ymanage 0 get rom tha

[ think Mr. Eielden, in the concludin remars iIs labourin
nder a mlsaBPrshensmn e tot? y #the ?%Il %
|an9ete0rrbab87 |n4stP &C I r8urn i e C Imeiiegsmaeren r ¢
Pressure IS 80 17 Ib T?ns sRowst at t%e ratin’ |s |%%er tﬁ?fn
N most commerm marlne en mes B% :% ical effi-
clency e taken at /8 rcgnt r% not far wron?
%% nl%gcgmlgressors are fitted, the mean indicated’ pressure wourd

0

Lecture.

A Marvellous Magician.

(i1lustrated by diagrams and many samples of various

BYE-PRODUCTS AND DYES).
By Mr. r. B. HALL (Member).
Tuesday, November 9///, 1920.
Chairman : THE HON. SECRETARY.

The Ch : The subject thi evenln has been altered,
due tot ealll H‘e%? oer &J? ? &{as 10 # eus
ews of t |gpt ouse.  MTr. HaI was ortyn

ectU{e and we ar Wgre?tlf mde(f)[%%gI tozl afn

ange th e te
?ort e fran ave pleasure | upon
to throw Fg?]t on the subjgct underPymg his tit g P

that the me bers of the Itute, . eln Ineers, w
%mon st themse ve W ﬁ Magic, ora Magician.to Fo wit
ngifeering, which is a reality, “every pomt IS visible, an

On F]eadlngnthe tltjfe of mg per tis re%dlgynto be ex cteE
nothing 9<ept up one’s sleeve:
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Betltat as |tma theM gICIa of n%g stor IS ofvaft interest
hot ee ganeer a r title is that,
avin Ies pre ent est es ou er suc are
as ma eacce fa eto the mempers and ur a] friends
BOt t that we hope in t enoedlst(aes uturet t

ing
y stages encouraged. th ns de orta ﬁeo
ttcai gg g iy t%r ave them

ractical engineerin
en owngadfésertat?on ongtH 1ghetaPh|tJ|agram " and otﬁer

[ar pro lems

When tahtn% the Iatform to erform s me magic, the f|r
t|n% tha one| fro our au Ience. Various
Jtems with which t? per orm 1co not expect orroww
1S o1y t eta le, s0 arrana%ed to b nngm ti n.. These ar %
smafkan poor teg[esent Ives, In part ?/0 what, an wn
which, the  magic metamorph03|s was pefforme

I any one came this ?venlng expecttn to hear gtsserteﬁ %n
8n som reat modern illusionist, | amf |o say the
|saP inte attesamefttme ou wil ater on, st cer-

ain a ree that no trick of | %matn eve when ormed
mastero eart a roa es In the5| htes gree t0
glreétt magician t i |n% with. OnT\/I |1
nor aresay ever will, perform Such as t arvellous
Magician of my storv.
But.“ lust as, certain thtngs aie necefsa%to the present day
magician to arrive at some % t, S0 also Was it necessary or
my-story to have had certain t |ngs

“ -Just as the Meﬁgtman requires tgme to Perform his tricks, 30
was it necessary 1o Have time'to perform this magic change an

“ Just as the Magician Eqb ires, cPr uses some method of work-
ing, 0 too has this“marvel required some agency.

In regards to the magic referred to_in this_paper, the four
Sa"ﬁﬁtHeO;?‘S required togtae noted are, Time— PP gsure—?Nater

A Metaphorical Hat in which the nNc has been gerformed
B G e S
size as 36,0 OOyJ‘eet hor de o t? 00\/3 (%)0 acr?ss
the prim, but this a a| requdre s |tt|ng up nto severa ofa
smalers e. .E en ow we do not know hqw ar?e the Meta-
Bhoncal at |?] the knpown size 15 sufficient ar?e to give

s matter for t ought and so small as to leave cause for worry.
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Here I(heave S nle dead brackekn ferns, a_very common oly é

ofman count ? some ine cones, sgme
ves ener acce te as useless dead matter, and | must
ou tor ;fonesat e, n tas tﬁe halrehavtét ?rov\r/r?rr oﬂantrc
r)(al wit hrchﬁae marvefwasp? n?eg

srze
sent a of tLIre mate ¥v

M] east were—even if not a
wrth which the marvel was performe

Nex in order comes Water, and this water was undoubtedly

with, or carried In |ts' pa e ove the masses 0f ded

avs etc,, ‘minytes particle earthy matter, an

tesemrnute articles gradu Iy de osrte thems ves ravi-

tjaetrgrsrltsrom e water, whilst” passing over these arboreal
hen in order comes Press re, and this pressure started f

My increased With e Super-aged

mainly from Whrch and

%zero ressure, and gradual Ve/ crease ulpera
epositions U to an a ount h We are urte una etoa
ple, I e ity g, and ol s e
tion o%‘the Earth rPcoo ling.

Frn II Heat Its temperature and volume unkno n bu(s

n ou t re t d.in a large measure, ch emrcany
ou ma at is the result?. Concentrated su shrn
usuaI term d OAL as ﬁert e sample.

Thus far, | ha e broy t] our nottce the wonde}rful con-
structive w (prk o the MI rv s Magician, wor
ﬁs not ended h re alt rn a way Jt was seal ug here
nks to the ef orAs 0 ﬁ Weat scre tists the ave volved

and shown us wonders that, Ittle reamto in a maBner
somewhat rn the style o Open Sesame!” of the Arabian

IEI ts Tales.
er Iet us view some o?the reshlts of the work_of the scre

€,

trst and what they, with thejr destructive or ana
SIwor(f< have \guced ene?rt a uses rIIustratre

0 OKAT
t wer of t e marvellqus Magician-- Nature "—to per-

orm S ch a feat or series of feats.

Vrewrn the subject éro the question 0 trm one hard|
res toqqrh d S 0T time mentjon eat me

ote the peri
de (twe eneelrra“?easotcue8 éo researc %?nm stche unrt %880 000
earst %ctro is us:tr le ense peHo s%a must

e ease ? arles Lye aver high authorty . or]
Geology, was inclined to estimate the midimum of Geologica
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time at 200 ml(J on years. frof Huxle(y caIcu,g ted tllat Ihe
time represente eC al formation alone wou e m| |o
ears. Do we.un ers an w at emean w en We say
ion, or (i million, (ir ?ven jon? %asP/ to erte a 1
and 6 no 9hts apd b¥sa t at |saM| it vastneﬁ
Pot ctuq ?se _ q estatementso estln?glt calcu-
ated periods 0 ?eo% ical formation are not wildly made state-
ments as.geoloqlsts have numer?uB and varied ﬁa 10 g0 upon
On. exami mr? e outer cryst of the Earth we In Iablt we find
la Igrrsmtrostrat formmcom e0 %l\tlleornanbou%conswtsl? %”gr eOfnolngf
% (iar er% Z gtﬂ ti ct form |os but of th etalls%
F t|on manFy w UI’[ 35 requ as the
ﬁyers o ra ot ers are ade YErs no
k?r than te eavso a hook. Consider. w tths fact of
?tratl ication |mpH [n . the flrst place 1t |m es eposmon
rom or by water, for th %re i no.oth eragenc r}/ qIC materials
can be sorted out and thrown down’ in“horizonital layers.

Th total thickness of Known Strata. is abouf 130,000 feet or
?Ies ar t|!1e 17HS|06 Hart of t|[1 3|stance grom the Earth’s
sur ace to Its cenfre: of this:—

30,000 t belong fo the Laur
?%e ol es? known stratiefn ed roc

L el e

evoni
4-2000 |, arbon?erous
i
15.000 '
n tJ urassic.
15.000 ,, Eretaceous
( ?cene
Ahout 3,000 feet Oligocene.
Pleiocene.

and above this comes the uaternar or recent period, WQICh
comprises the suRer |cda strata of odern ormatAon an

char cterlse bg e undoubted. emﬁenc of man, an ofanlmas
which either now exist, or which have become extinct in quite
recent geological times.

The Arcliaen age lasted 18,000,000 and the Laurentian 18
million years.
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The ambro-Silurian age lasted probablv 12, vears.
evon?an J P Nl 6888888 |
Carbopiferous 1 1 8888888 "

., Lrassic-Jurassic 1 il 00,

. Cretaceous il il %288888

. Epcene 1 1 00U,

e f T

" Baisolithic i b 100000

Here we havF Aaaqram of the Geologrcal Clock of Prof
Lester Ward: also a ram of Strata.

The best idea of the egormousd }ervals of time required for
Geol o ical ¢ angefs e rrve the “ Coal Measures,’
ettT se consrst Bart only of one Geg ogrcal Formatio nown

the Carboni t S Tee oal MeaSures are made
S eet? orseams condensed vegetahle matter v rying rnt rc

ness from less than an r c to”as much eet lying one
ahove apother, se arate eds of roc v rr osition.
Asarueevers coalr su onas
e un Fr cav rs covere san fs e ors ae
ese alternafions of clay, coal, and rock aeo n re ate
real many times: In some sections in Sou ova
cotla tg efrre s many as 80/100. seams of 0 ri ng Its
ale a o €. om?

own un er C agl elow, “and san stone or sp
f.the coal seams gre a5 much as 30 feet thick, an the tota
thic ne?s of the * Coal Measures ™ 1s, in some cases, as much as

Co srr?er what these facts H7 verv under-clay was
Iﬁar onceasurface soil, (f the ore vegetation: grew,
ccumulate P Ihrrs rm the overyrn% seam of “coa
The under-clays are full of th rrea of roots, gnd the stumps of
treesw |ch orice r\;re (Pthem a& are now ound “ In sifu

wrt their roots attac st as t tood when the tree fell.
SCope. It rJ ound t Hese anclent forestls con-

Icr
srste$ marn‘n Rtotre s like g antrc c?ub ses marestarsand
h m it Wrese rng san ases
t e bulk of t ecoa rscorRP%s t 1€ S oes see s ese
erns and club mo ses ch were rr‘p% eac
Pra ua accumu atrn in o a v%gr a J" ust as
eaves, . eech-mast, an ot er de da ua 1y f rm a sor rn
our exrstrn for sts, e trme required.mys ave been ver

reat {0 ac umu ate matter rrncr ¥ comgose
HES ore USt {0 a S Sy fl lent under gl’ ompression to

give even one foot of So Id C oa
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SrrJ Dawson saa/ " We m saf Iy as ertt at ever
foot o] trcl} ess of p re r(Sumrnou coa the ur
%row% and least 9eneraftonso 'ﬁ arra an

ere ore an undrsturbe condr on 0 orest growtn en urrﬂ
throu fa %/ centuries. . tt IS is only the'f rrst step In t
meas re 0 tée time re urre r the fo atron of the “

eas res rg seam of coa is, as was Stated, over Qla
ed o or shale, 1.e., 0 water orne materra IS IS
accounte or N ng way W an surface |n which the

t} rew su Si dually, unti eca efrrsi) arsh,
ana t asaowa onoretu r}/ rc silted up y e ees
wrtp deposrts san ormn rnﬁ )(]was ugased unt Its
surface agarn ecame dr ,011W Ich a second forest 9rew
whose debris % coal seam, and so on, ov and
-Neragfarn untr teW eserres o{ ?o% easures had hee H
accumulated, when this a(seratr n of slight s bmer encres an

t rISes oamerto an, en omeb mor ecide v ment

Lthssurac in te oca rou ta ou% rf eren
state o things.  Takin eass tron ne oot of

[epres ntsMy ener tr?qns of CO&H(PF&H'[S an '[?Iat each enera-
fjon oﬁCoa pla StOO earsdt ﬁme t0 maturrtgll anad sum

flon that 13, very m? derat akin t e actudl measu
thickness ?f the f ea?ure so e localities at 12 eet
thick, Prot. Huxley calcu tée af tlie tmere resente y%
formatjons alone wou Millions ears g
rcrent to sho at when we dea ith

gﬂure IS, urte su ﬁ t f
the stand ich we measure must be one 0
fre Uuhit'is R/Irllroln%ears

Prof, Arber wrrtrn on th Natur%] Of—lrstoraro Onav Been

Emﬁhasr efsf the view that rf erent
?rme ﬁ erent ways- some avrn ﬁerve rom deca
IS now found,

vegetaple matter on the spot w
tvalthrlc!?? otRer Coal must Ravepgeen orme rom drifted vege-
I muat Bass 50 ewhat hurrredly over the %uestron of Pressure

e yired to consolidate the mfrss info coal, as also the s ﬂ
cabrneeatt aslwantto spend a little time with the contents of t

IStrata are conaolrdated chrefl by 1%essure and chemical
decomposr lon and re- c%m osItion. e.amount of p[)essure
t ever ea{r ﬁsume nt, and gurte unB egisterable, as

ave notonPf Pressure Ug 10 SU rrnco tﬁtrata ut

a pressure due to contractive force In the cooling of the Earth’®
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crust by the radra lon of the proper Leaf of the Earth ipto space,,
the res tber that over o areas rocky masses have been,
contorte ompressed, t eat degree, and mountain
n es upk eave N exa ressyre’ du tos erin-
e t'strata as mea om the th or one g epest
coa mrnes— e te fentrreta mine at eur
ucheto e”ahh'hu 13 et e, and tt%“tﬁé”h | h
esuperrncu}m ent strafa per ﬁquare oot% area a?
2 50 tons an this 1 ar too ffect the consoli att
necessary. n a set o Strata 1 000 eet thick, tesu errn
cum en erg ton the lowest bed would eabout5 to
square Inc fons per uare foot—still to Irttle 0
necessar conso idatl essure must have heen ve
reat, and w E an on |mag|ne W great, and In the H"

0 e can be Ted into an &rror that'may’ be greater than the
assumption.

Passrn to_ the Hea rnvo ved in t eh Metamorlphosrs n
heat a ris evid both part_ o tgrnterna %to the-
Earth an also the ea resu trn%from hemica com Ination,
T tsug ttatltete per ture was below that of
ten atter Erobabg hears a re atron f0 tget%méberature
t e crust of t OrTesp on rn tot e t which
temetamorp osrs too ace an take
eet
at there

cr
or ever eet of e re urresa f
to e ¥hete eratur ofborn ater 2 ;pF
eat an reat ea 1S und ted| true nd aI owrn
to £ 50, We are roug ace to ace With one.o temost
vellous p rovhsrons made ey natlure to attarn |ts ends, g
eerre t act th at H or sFam of cﬂal| |s fou
onteunder Ia covee b rof shale. W t-

g/ %HS rovisl no |mper 10US C(i (fl'lﬂg tﬁ gase? enera%

$S 0 eca consolidatin ah
tt r w sub ct ﬁ1 reat eat, w Y(e bee rssr-
al would mor resF % % those
roLPertres ot coa at make rt S0 Va uabewo ave been lost

Let us Iook at the extent ?f the World’s Coal Fields. To do
hrs propery We mustg ht rom two marn oints: the actual
ur oal areasI the estimated areas; %a gain s -
Ivide t e actually known e\reés Into t wor le and ?
En [3 e—at Je st now called unworkable, |n 3 HC%
nowledge as to ow to work the seams at their great depth, but
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undori]btelddly ways and mea s will be forthcomrn if the neces-
srtey arrs to, work t em, as “ Necessit % ever heen,
Moth ero nventlrg do not proHose toJ ke the Tocalities
rHrvrdual y, It wou take 100 and be te IQus to the pornt
o?mg interest, but | proposeg ing a little time to our own
country

he Royal Commission %? ointed in. 1866 to enquire rr]to
a? re or Pan teﬁjro able. time during which th sug 1es
rr aln would Tast, .issued 1ts report In
erro 73 ?/ears Was as | ned as the errod durrn W |ch
ecoa wou ast at) xIstin aﬁeF consa P“
q Htttnyofwork Ie trnae%o4 ee g
co%ta ne not ess 1dZ|n thick, was estimat
?n of tons, or rnc ing that af greater depth,
146, 480 mrIIron of tons.
Since that date, 1871, there has, however be(en a steadg
annual increase In th% am%unt 0 coa consume ? subs
uent estrmates go to show that thesH Pres cannot Iﬁf r more
rYears rta rn into consr atre 0SSl eereﬁse
rn the co ﬂ) ear h Ir.t0 state thaé t
estrmatt?] ave been ma ew rch Ve materra% ITfere []
Jt P tﬁ ¥a Commrisrgn Where 0 eestt ate moret an
oubled t éo the Royal Commission, that of S A}(rm
strong.in 1 gave it as 212 years an Pro essorJev nss ea rng
in 1 concenrn rmstr ngses rm%e observe att
nnua increase n the amoun as allowed for In
ees imate, %o reauy ése rncrease at the 212 earg
uhst e consr erfr ce William amsagy stafe
In f]s rethra ddress to th J?o ssoclation, 1911, that
The coalfi ?f England wou bé exnaysted, at 'the. resent
|Hcreasrn f fsm coal, X?ars buthrs esti é
tePPb rfeo teHIrsh colreds nas heen sfated b
several. of the leadin ties on coal to have been far mori
Pnessrmrstrc thaY<1

H ka s warrant ost of the ﬁoa
ines now w ave been worked out in less t
]]90 ears, étnpp

in
rtqp rﬁra s the co petrirotn bro Ht a out%
or an de car rt% c0a ge rem%mrnﬂé
mrneswr resuIt In the dreade portatrono coa rom abroa
It is estimated that in the 350 years of coal mining previous
to 1850 there itad Been producedp?rlr the United King or% —

%8825’ f%’g%) EnMetrrc tons of coal
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In the 30 ars 1870-1900) th out a3502 illion. tons,
or on.e-eralYtr patto 111 ? esu p at exrsteg] &'}8

ith t (ﬂrn%rn in ourhears IS it notashamethat we export
coal so readi in such large quantities?

In the BdS g 5, (1873- 1910% 71 0,810,000 tons of coal were
raised. f IS amount 539,000 tons, or mare than
23 per cent of t etota roductron Were shrgrped abroad.

In 1880 (. G Chrsholm M.A. in a paper read
beforeghe oyal Statisti aI S?cret statrf]d that: “ If the same
rateﬁ INcrease asﬁave een found fort lerrod 1 80 to 1887

rte 'ﬂ? geman nited a S were
okl ' IR, e st i
trme overtake that of the Unrteg King rT y J

further stated that he esti atdthe rodyction of Coal of
the ﬁrree chrre?progucrng countrTesern 1922? as Foltllows—

ish_tons, -Metric tons.

Unrteg Kingdom ... E%%l, 4, %31, ,
RSB o 2R

In Jhe 10 ears, 1876 to 1885, th Coal Outp t of lre United
King nL 94,827 00% tons, w |ch was ony a little more
than In the OXE

! reahr 191 h
ne ca scarcely thorou preciate the normo samou t
of coal I t I brt/)u ttoglh [[ace P

ﬂh%er IS ther area {r Ires Ie tat a?P urEh yGreat Etﬁefro:dy

?(i (t)%teri sarg (}/0 men to urPd %%tarer?snwﬁ %057 cubic yargs

Assumrgg that onf ton gflcoal could he squeezed into orlrg

ggn{glw 44§§0§%acurgrjcseyar X Great Britain i 1910 wou

The diagram drawn to scale will thus show it clearer:—
grelat Pyramid: Base3 Z%t feet, Hergh{ 4614 feet.

here IS, ov r 79 times the ubj caI cthtents 'J‘ the P\ ramrdﬁ
TQa than jn t ecoHtentso great rami tewergt
0 | raised In that }/ear % ds rou X trmes greater
tha/\r}htle calcr#ated welght oh Ireatf yr H?Idl .

ilst on the ect f the supplies of Coal, | thin ma
give you the foﬁ vr)rng Igures c%%trr uteé: by M. Eg
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the author of one of the many contributions ou the Coal
Question.

He has published the following- table ng an estimate of
the CanIl Aprgaslof the Worlt?wI J giving !

%hmted States %\r/%? %%gg@g\""es
C?Pnas%a wdlaf Rocky M. 32188
New out Wales 24,888
urog(?a ussm 20,

Unallln Kingdom 1%28%
Jfg 4718
E\rusnt?la Hungary %’(7)79
Gelrmany 1,’788
Belgium 509

No mentlon is made he hée of the coal flelds of New ZeaIand
Victoria, Soyth Africa and Tasmania, as also ‘nanty(i ?r coun-
H|es Inw |c oal 1S foun spea |n ?ener [y, coa (f a kind
s been found In ever ntr It 8 The
Ea le shows that. coa |s dlstr thro L?h all the Co tlne fs,
ut Wlﬁ muc wreg ularity. measures are also found In
geMa Ty nArﬁrP aqo, um tra Borneo and at Sandy P |nt
trahtso % % Per H etrue coal sea sare H
%hereg{/r gf the Andes, Tsua X more than Ofeet
above lével, and are practically inaccessible.

Last session %he Inatltute was favoured W th a lecture b Xy
Edward oe t eIea erofthe resgntPrltls Antarctlth
[on, an frings oour the fact that during.t 8
ant. S CO'[tS]%U eV go eNAntarctlc regmng r} |scoveﬁ
co seams.in’t 8se % hen we.now’read of the terri
ex erlence in those regions, it is ar to brm {0 owr
rﬂm s the fact that at some perlod In the |fe of our World
t ?Fe reg| ? asked In a climate compara%e W|th that we now
LR I LS
cer e(?wnh the coal fie rds ft?]e Unlted ngdom

The keI ton map will show X/OH PW the . fields _ are here
sﬂua% %nn?} |ve ulnd ually, statistics oft e man
coal Tields of t ?om but 1n Rassmg will. mentio
one or two. The rlc est coa measures in Gredt. Britain are
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ose of SouthW les, the are 8,000 feet in thrﬁknes ndmyet

re ate of the many coal Mms running t ouq d
eet or I40th of the wb in the c%a %

ot |an tese ms of coal var etween t. an

|nt IC
NEss. OH?O the seams

1 W as tekroreat seam angd yet
in srtnteo its name 1 R yat]tahns a.thickmess of from 8 ft to
10, ft. In thickness. 15wl itIs not all co or to he a
miner and get.coal. Quite close at P %we earQ entish
Coal Field ™ and | the 1tatements of .Chairmen of D(Jrectos at
An ual Mee rnqs of Rar wa Comoanres ar%to e evidenced, we

It state one Ann eetin London C att]am

over a| Co,, tatteGe rF anagaer of t H
was % en husl % ﬂed In. arranging for the carriage oft
coal from the Snowdon Colliery.

T0 frnd really brg seams of coal, we must, so far, o Ht of
Great rrtar [n Centr | France there are seams$
to 70 ft. In t ickness, whi st one eam at %reusot runs L? d
to a thickness varying between 40 ft 1 Ite
States there are many seams 2 9ft an 30 ft. thrck and many
miles in extent of area

Wema retrace ourste s for a little, and pote the uses fco
P orldl dld]

ear The ancr nt w know o coa
an g se or it. Ab out Xearg 9 eBrrtons nw
t se of coal, and the Romans Ie rned It from them.

ngo saxons use it for omest urposes an ng an
Hrsto e the Tirst countr |n |c |t |§unm|sa ab LyrH
tioned In wrrtrn the Sax ronrﬁ th e recor
rﬂan scrrpt g@n {00, o sth Istorica eordo erB
rrst t0 wor rnera arter grante Iy
II t%t e Inha |tants oTI Newca?te tﬂ drrlr coaI In ther
castefre ut for undreds of years after that heuseo coa
waaregare rnk r]atan Late sasuRer “% r]
an ertotef ic hedl e ro rbr hen a\
menlhwas Itting, dngl taxe ata es. tax on coa
which had een rolific source revenue un ert e Stuarts
thrso position to the se of coal Is at there wa n? nee% F
coar acount adrn asrmpAe life wrth plenty o d
,an no VY]'
d rp ?1 dark de ths 0 the art when wrt
ess ey coud eIa tree?

was remitted In the reign of William The explanatio
Now rn 1910 there were 1,027,539 persons employed in Coal
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duc d was £108,378,000. Tlie guantity of coal exported was
S8le ptzlbonoo tons, feav?ng 179, 89ql 000 ytons >hpome con-

But we must leave this part of m EgJaperaHd hasten alo gto
Bnot er Si e of the Huestlon and examine the contents o n
oX. First let me show you a Genealogical Tree Chart o0
Parent Coal.

S0 f r we have. only dealt wm] coal in its ma ng by the
M)a{vel us Ma ician Natulr et us now see wha anoler

peope An tica Chemlsts%h almost  like
|C|ans have brou t0 ourgaze and for our uses.

Here We have 3 piece of coal, and here some of the many things
we_enjoy from it.

. First and foremost of course is the illuminating gas we use
in our homes,

In 1600, Van Helmont, aDutchman rying into the ro;‘aer
ges of fueIs ounq that coal beIc ort a wild s {
reath,” which he for hW|t name erl rhthewor rom,
as. iome say, ‘jeDHtc or German rlanto %ost or as others
will have 1, romteGerman Gast meaning yeast.

Fift ears later, Dr. Yorks ire rector dIP'[I”ed
rp odl I aretﬂrt an e Ise t atl aveo
ds mtorbregt of suc orceasto reak 'S% %e atr
ano} r Reverend Doctor, na Watson, w a In |n e
rofane arts nd m st rles 0 c emistry n at 90 oz. o
ewe ste &a weighed only 68 oz. aﬁterdlstl atlon nd tahu-
ated the leakage w char ing simplicity as L0ss 0 WEI% t,
tPromethe s, unbound.and trLumtpg nt, appeared_in 1792,
Wm. Mur och an en(gi%neer lighted his h uieatRedruth
with ?as andw ﬂ ears afterwards, ast eresufofnumerous
ex e[)mehjtsw ich adg With a view to its utilisation 1gave
lic Isrﬁ Xat 58 |rm|ngham on the occasion 0 the
eace of ens

Awgzer a native of
Moravia, too ut a atent 1‘o lmpr0¥ r] stove, q
EJ ratus or t e purpos(? 0 extractd H lammable a!(r (]
C ther acl S from, and reducing |nto coke and

gharcoafl all k|n s of fuel.

London recelde its firs mstalmeg&OOf Has in 1807, but it was
ot oweveB till abouﬁt e year that Its uie throu hoqht
Ine couply became al al perteral, oL Japies Fark w ga 00

treet a]fter'street o? we?l lighted thoroughfgres an Xur Welﬂ
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Irghtaesd IrgoEnoes rgrrea o\ag scarc%la/t Pepcreencrate tvnlehfa%tn éhat the r.i(se
regrrse of ¢0 rt e% rlyhas tyet exrsggacentu
avour ecoa carbonize v as undertakings {z
municipal) in 1910 was 15,397;783 tons.

omrn 0 our own migdst; in € Gras, and Coke
C gt idst: in 1911 th %rght d Cok
eckton, eart?onrze 1,810,962 tons (o oal, ma rnq
25 484 985,000 cubic feet ga \rsrng in ad rtrog t0 the 0
mentrone %3401 101 pas of 0i fo a}rburette water gas
%reat (e Davy, w en_the occasion
mgrn]ddrt 0se 10 Ltmari gvgtttee wor r IaenMrnesSa et
t[heFFvvou?H er tF o eoﬁ St. Paul s#’og Gas o er n

e 5 ﬂranteegl l?oped one H]e\ a"rér \ile%atmel:r% ecuq rn srz gnlier:]e/
Egn 9“5 Srzretg0 vr?aﬁrn q]erchtseedocﬁreeo St. E’aulsmrg%
ev easrl and’ comforta Zeontarned

rvate ang

In the early davs of coal wor rngy It was thoug)ht to be Wonder
ful to raise OtoBs of coad ay Jom as a g Now
3,300 tons have rn one ay at the Cadeby Mine,

gn ralse
Doncaster, from a depth of 763 yards.

From a ton of Brtumrnous CoaI may be distilled—
00 crrbrc feet of (jr as

Ammonia Liquor,
[/l gaIIs of Coal Tar.
0 cwt of
BF Jgan from a ton of coal extract 30 Ibs. of Sulphates, sale-
e at £12 per ton.
Frrst we have coal, then comes the five first drstrIIatroni from
ooa’W Ia al Tar, Ammoniacal Liquor, Coke, and Sulphur,
Wit ttle ater

Lrttle neﬁd b%sard about the Coke and the Gas, exce t 10
oint out t até e Sulp uret}ed Flgr n In the g ich
ustbe removed on a?coun its harm characte{ rs ma e 10
3 part o tlbe cost of pro uctron eamount 0 ép urr
Lrs small about 1 er cent % er cent —a av rage
f7r ert n. Only about I 3rd o sreac e% gas urr
rerf Sh HP urette %ro en, yet so erst uan

coa which Is treated In"the Qas Wﬂr S o reat Brran t

the aggregate the recovered Sulphur.amounts_ to t ou%an s o
tons pér annum.  Another impurity in Coal Gas which has to
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he remov d is the 0|so ous compound of Hydrocyanic Acid,

r?/sunab e chemica met?t dgs It |spextracted I-tjryo crude %as
d converted Into Potassmm Ferrocyanl €. From this

|t IS eaS}/ 0 R epare either Prussian’ BJue f r he man ac u[
rmtn? s, 0 Potassium Cyamde which is extensively

used mg dextr%?tlon and In ele%ro platmg d .

The gbjectionable impurit rocyanic Acid, present in the
Crug Céa | Gas 10 tl]e %xé rt,t Io-}yless t¥tan one pa In 1,000, 1s
converted Into useful products,

Now dEﬁlln g with the Ammoniacal L&ﬂuor The Ammonlaca;
thquorw Ich n een assm over r|n% the dlﬁlllatlono
the. coal. 1S cg ected an reat d to a variet ? emjcal re-
actions in or er to Wrenfe from It éts usJ constituents.
Ammonla stands in the |rat ra k and In order to abtain this
the | quor IS first neutralize tre ted with acigs, which
?nve ts the p mmﬁ conftttu ntso the sz arbonae
of A Str? e|a0 smellin ither S ate of Amman

|
Ammonia gs nI|arF nown as Sal Ammonlacg
accgr Ing as Sulphuric Acid or Hydro chloric Acid is the acl

By a furt aer trea ment of these with I|me o, s |s chewcajly

kpown, oxige o um, ammonia Is set free, whilst Chloride
Plee the Wefl &nown Flsm?ectant or Sulphate of Lime
?Plaster of Paris) Is the result

The restp% SuIBhur t}as been noted, and | | ese days wh n
ﬁ avallable source of wealth |s e| Iooe |t |s to
that t conversmn ? the su ur mt P hurette
gen, and the rimto huric Aﬁld or trlo Wi
un ait accom r atmos é)ag emg
n[%e( e rec? nta Ie 0 e unowne execrate rimston
lions of fires and furnaces.

e come to Tar, and its disti|lates, The unlovel uaI|
ties vt/vtltgs primar B eprodS t %l needﬁs no expyos
yft out of thi % taice echemtst has' evo ved

Irt
e L aa'agﬁttanﬁ 0y

r¥e t e removal of which Inv the’ manu cAure[
Isma n3| eage ense The deman o it was excee m&sy

ar short of the quan n e at the gas wor
on en who. carried OH Zte distl t|on of tar |n ﬁe early
ays %%%(!N tattg Company gave t

N recor em e
tﬁ)nt at they removed it at thel \Bense
Nap tha whic

these wor ers got by the |st|IIat|on as used by
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ackintos ofGIasrTrow rn drssolvrr\rg mdrgrubbe}r for the
manu acture of the waterproof material which bears his name
In138ehpatentw ft out for |m8 ehgnatrn or " pick mg
(f ith heav rom coal tay, a this ro ed an |mP|r nt
outet orthe ttfacturers re use Woo such as ral %
seegers tele rap poles, etc av tf be e ose ot
action of waer 0r 'moist sorl onger 1@teepe Jt
Creqsote ’ nte rocesso atron the tar, atersan
mlg Htan s orsometmern ord er at an mmograca |qu%r
whic dy resent mfrsy rise to the surface and be drawn'o
IS Hm rntoTa]rge still$, where a moderate amounto |1eat IS
E%t to It isult is that someo t o%t vol trte ro-
cts pass 0 nd are ¢ ec ese Tirs Jucts ' are
npas t’rrstfl tor d gcrueca | nap Ata i\ter
awhile the * crude]coa naptp 8eases t0 Iow an Lte heat IS
Increase a\ fresh series of products asses over wn as
“medium oils hese In tur ceaseto low, wenfy urt er
increase of heat watar? ﬁnown as eavy ors inal ‘f
over. and when t asto these, * qr engefr s It s Calle
distils over, Pitch alone Is Ie{t i the & thrs Pitch
mounts to a out iOper cent, 0 theorrﬁrna Tar The products

tar arjous stages of the process are again sub-
jectaelrr%)e rturtﬁer 3|st|”atron gnd a large variety of oils are

ca?e”ct g t?tne”‘%st B0 e”t e abgeét g Sd““ja 'tttt'}té
cld an grves |éro ezoe a vrng n odour like
trgtenraalm i sasnen £ 0 |ra ane u§e$ asercgrqnerAslaun SF
the pro utctrotn rorr}thrs Nitro- Benzlole oﬁthbe far- f\amded Art((lzrn
rrmgergqm %rggrr?e t|seprodt?({§1r\3/3{ 0alnsd 50 SE (\)Nlrcth tChIe gﬂrer 852
Wh”rewééat“f”ﬂ'dﬁ@t‘?yats oenteﬂhe i ‘t§§8 AR
Peﬂrrn whi &: %a (t] F ﬁcovre thhe
Aniline was oxydised by |c0|1ro aeo potas % uti
co’]ourrng matter was’ produced.. We now e all ‘this PHP
il BEOS SAE be ae Of
asmaf %ac tory for |ets Bro uct?on at Greemtorg near London

The imporfance of Perkip’s.discovery. lies in this, that,
aIthP tr ,pAnrfj1 e oceurs onP in tracesyrn Leoa | Tar it is very
easry%roduced rom Benzing.
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Benzine is first t eated with Citric Acrd and gonverted into
Nrtro Benérne and \Itro Bgnzrne when heate Hon
||nos an HZ rochloric Acid Is converted |nt Aniline, whic
contains te erﬂents Car on H ro en |tro en, %
unifes readily with acids tq form sal Per |ns 1SCO e%t
Aniline was the parent su stanc artr icial coIourr atte
ntaerant that there was a new out et for the Benzrne rom Coa
was on]l the first of al no series of arti rcral dyes
wh |c |sts ve su cee%e In drn% LW out of the cop-
str# ents g [Iée present tim ere are over 180
ere t shades, of artr icia yes made : so[n like Ind r{go
an zarrne have co eted successfury wrth the natua
-occurrrng c1 e vv st others do not occur in natureét
arreovc& purely laboratory origin, such as Magenta an Brsmar
The exte sive dy or(§<s in G rm contr sted with tn
modest satUeen ord, show the nomena grow th of t
artifi cra co onr IP (H It mu tever e a solirce 0 re ret
uls tI oundation of this_huge indu 3trﬁ/
n flourishe on for about 20 years e wed to
n to. Unwo

N
W y pro ortro A% 812 the
Va ue of t(he artificial é S ex ortertq from ermany to other
countrres was over £8,000,000 per annum.
WJtoIe stora/ %f how the Aniline and other ? 1es have b
ﬁro uc rom suc Ian unrnvrtrn mes? SS Coa ar |§r rea[1
irt ar has

arvelloys; 1t 1s tru ce 0

een ma e‘to |ed oyher Va uab oducts esi es co ourrn

atters ' at one trmg to wo rattg osto
nhg t ave errorrgrn In oa Tar, an eIrvere himse
the oI owing lines —

“ There’s hardly a thrng that a man can name, of se or

beauty in I| es mall qagr ér I cane act in_Alem rcor
srca asrs o ack Coa |I and o

ent an xan wine, A ovely col ours called An!(me

ou can make anythin fromasalve to-a star, [T you only know
how! ?rom BeiackyCoaIg Tar. y Y

Anything from a salve to a star is rather a tall order, but the
var et% ?ggurpaolms t\oevvhrr%hmtah %errvatrves ogtétoraa P

EPo ers |n the co ogr mrcroscoorc sectro% m% t% t ue ;
|n the colour of our butter; In aﬁtr |cra]f Per umes; in ﬂte sur-
geon’s antiseptics; in the latest shade o In the explosives,
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lyddite and T.N.T. In all these w% ma ete?t the trail of the-
jar Amon % e grugs 10 Whrﬂa e stl V Benzine. and |ta
erivatives have led are the well known dfugs Antipyrine an
Phenacetene and Aspirin.

Whoever wants a local anaesthetrc a hypnotic, or an anti-

h
septic, can have ﬁrs requirements met by s%met Ing which has
been derived from Coal Tar,

Another examBIe of the rrnexPecte thrn%N s that have croPped
urrn? the s dgo Coa_| rogucts, we have Sdacc agne
This 1s ?are the Hydro- car on To vene an there ore-
mdrrect}q rom Coal Tar Its remarkable ery IS ItS
sweeten| g er, sard to be 300 trmefs asfr%reatda at of sugﬁ]r
ﬂ IS MoSt Jrua le to people who suffer ffom diabetes and
ave to avoid ordinary sugar.
Many of these valuable bye-products are made right
y f< gu yﬁEn ) 1aoluli

doors Beckton ? % thracene, er]zoe
épt -ha, Green r! Napt alene Pyri ine, Black’ Yarnish,
s’ Carbolic Acid, Nitrate, Liquid, M rlate-

nfecting Fluj
g ﬁ ra?ous mmonia, Cyanides o Potassrum and SoHrum
Pru rs]ra]n Bbue 41 i
Enu as been said, | hope, to convince you that the wor
E1ure§|%reaﬁl marve?ous aH Ig Kat most va ua%
su bstances can d are, obtained from ¢ nlos unlikel
sources \you are %)trmrfsts these facts will help to con |r
rr our ¥r/ rYOU are DESSIMISS, bprone 0] ﬁeete
nlovely side_of thi ngé one dpeg éo remember that there Is
eauty even in dirt¥ Coal and Black Coal Tar.
On Au ust 4t 1914, mys?% had to end at tr]? oint; %
hanks to t e urgen call of necessrt rH ¥
Brrtrs ersidea o nevergrvrng in without ?oo honestt y—

hat have we n w? Here are sn]all sampes ofBrrtrsh Dyes
ade In tarn or Brjtain,. aH sfo may oép orexp?rt
eworI I’are Xr ave free or ver from tre
tentafeg CaUtC Ofs %vevr &Tbm ’y ac ness. an courts ?
srs h ||t|5&1 )fmrte FHu ders?heal Wm
Wrt In re ta ce 0 Gree‘rford where the late
Perk%n abo re so ong an drrg ty, 1t must emoret an
atl ﬁ dﬁUC IS"now the ca le must also feel ver
eaBedt atL %Per in., still resident in that nerﬂpbour orf
en.s are enroy th%grgat\}J easure whhc U ortur(]ately
was denie ate husband, viz., to see the Dye Inqustry-
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revived onisound hasis in.our ow count< OuVar ous charts QF

«colours are for L n]sgectlon an Itpln will agree t'tatl
we acceipt wn as but in t gr mary stage only, in
the near future abso ute success IS assure

| conclzstfn I have to %hank l)[/]ou for your ktnd attent|on

veﬁolusc 1 m?én ope tha NAT%RE enhs spent with the Har

as been time well spent.
The Chair a Thebeautn‘ulcolours ﬂtown og the dtagrams
remind me oﬁa tyre | attended at Do ar Aca }%a
ears a o when we ad samRIesnJ erived |ro coa taé
%e efore s,. and .we school ere reaa)i Impresse
It te gsm ilities in connectton WI’[ in strd ? erprise
tl/\rl] e]stu y 0f chemistry WI'[ a view to further.develo ments
at has transp |Je since then Is a matter 0 |stor earin
seve[]al lessons an ?th% to us that thtn st T a(r seen ﬁove
much that IS unseen 1 We |% eep eno 00 eneat
% ace—Dearing In owever, t at ot er 1{ be also
8 servm% Events 0 the Hast few ars WI the elements o
estLuctl Blet 00Se, ftves WP ours ort-s te ness In re
It éesu {ectsowe put petore stom XI\/L
|egn o”t Ootnhemalt( eos Htemco u(r)so Hie o ers ord sece/eee e.tna
YSOTE e DBl gmro At ’

eneratipns 1o en a{]ei spent this even-
?gtructton amM%é/%asﬁ iIw esgzers %I\ei%resgtgur%egnwe énd

Brooks Sayers . | am pleased to rise and propose a
voteof\%anks to tne cturer. eqtas carnedour Inds 1 Rto an
rpos phere of thouP t and contemplation re?ar ‘1 what 1s
PW us in tt\ \gor have een |n severa coal Dits, ese

Iy In Scotlan

ere rave along for miles lias to
one Ina S'[OOpIP

osture, utte iners become so expert at
egtan run aognéJ ep assaﬁe ways with heads 30 rﬁ)
u wh

f helow was t e eectnflcatlon of
the mlnes or ;

’ttm worktn ? ope 0, %evotleI
an evening, Janliar lt to a vie etectnm dIC
t(eresty U under the title Iecthonomv | should I etg
Il. WhetPer lie conft ers t B earth haﬁ bee(n enlar
Ition. of layers o vegeta metedric

the a rowt
myatena Whic haa/ een, and are sttﬁ bg eing ratned upon its
surface and pressed down.’

Wm. M L | have pleasyre in seconding_the vote of
than[<s to Mr. Hall et?)r the tregt he has given us. gThe subject
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may nof be strictly on engineering, but it ha ortant bear-
mgyon it andweb%ve beg reatr]g/ interested in t!) Ffecture

Mr. H a1 Ref errln ot ematt rs which weJe revealed after
Its E{Jrg u%s t ere ar
ur act res the IF e Antlin un(i

1914 | n con nection
everal | erman
oda F a nam e|n Is the
7un|ver5|ty

argest chemica
actor ewor o ing 7,500 workmen
L Cneesrfenee nen%gnzﬁg L
?Tarco ours manufactured In 19 r0 quaiedS é%(?0008
?n t ree quarters, or £15,000,000, o |s value was manu
actured In German
In reply toylr Sa ers |.do not thlnkm dze of the world has

been mcrease the material has eens from one quarter
0 anot er. We cannot get something from nothing

ank you for the. vohe of thanF(s the tlmel(PHn in preH

or to-night was i would be interes
an | am weQIhrepald ?Jy tﬁe& owle(sge H1at you have enJoyed
the evening.

0-

Books Presented to the Library.

Autom blhe Steel Research Refort 1920. — The Com-
mlttee w |c lias rodu eold; ISV IuainReﬁ]ort contains many

ind ! it s Rl o and 2 o re%r“e”ﬁ%“%e.
S%he results ﬁ%bﬂs%ed are 31‘ ) L“se 0 F?st im-
ﬁort%neceogg o Osma?tn 0eta % a!lneearscean a |ede|n strles 6%2
u?glcaﬁ) Investigation an(! wﬂYB Saf h% H?gtest value In
furthering progress oth In design and in manufacture.

Marine Epgineers’ Hand-Boqk Sterlln McGraw Hill
P(ﬁ)k Co— ]'HIS co Rrepensve vou mercane I1tors IP
(% vfysthe ines of t amllar ole swort |5are snoI\i

[ ation on a utltu o en ects '[WI

oun aUSﬁU hoo or re erene ar e aneers as It
eaIs essentially with the marine p as ot engineeri
Malleable Cas% ron, Parsons, Constahble and Co.—An
Portune and use woni on a_subject wh terra | co?

to en mears Henera{y he ookW|Ibe most useful
manufactur rs, dealing as it dees with manufacturing processes,
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It Ber for atron ntarned in this well erten Irttlg vqume
! maeeocvea”ue to a engineers, and much that was dark wil

General Desi W arspip. N. Hov aard. E.andF.N.
Sgon—The aut or Rheavou ed to re ent, |n thrs one
e a ger]era vrew of the mogern | e wars Ip esr
based Upon~a lon exRerrence Wrthr elrmrts set do N he
wor |s ver ng Psrve L#]t eg t e. sul%Ject of mac rnrﬂ
mstallatlron |s not dealt with the book so value prhncm})
to naval .arc rtec& arne an Nava. gvneers ever,
Who are |nter sted In this I ortgnt subject, find tge wor
consrderabevalue and subjects are well arrange

Thipos a Sailor Need to Kno Sir D. Wilson Barker*

Grrf?rn and Co— Iectron o nratt r%of rnteres to sea-
arers riene[ Inclu rn tec rstorrc% aptters
Lofusez Us rate m} e | ustratrdns eing  from
0to r(nds Much'o teswectmatt v% not b enew to
Xperience mar#trmg officers, ac%n]sr ereh eam?u to
”tr tt?errslsotn) rlrjreacorunner Inrrtthoen bgo eranUt X mfor?rseeas
ﬁ oev nich may beyotarnter%st to those notgalreadiy acquarntea
wrth he subject.

..O_________

Election of Members.
Octo%mb%zeolected at the meeting of the Council held ou 5th

Members.
Maurice_Auche, 33, Quai deFance
eIT odore Cop ﬁ? de ont oad Southampton
com ummrn rea treet, aisley.
Charles D ndrew’s Terrace, un er and

Stuart Dun %s 287 Portswoo Road, ou a

arry Joseph Stanton Ferry, 50, rue avr
Herpert Erjnest Gearing, yDenchworttlr § Solomones Road,

oTame %rlchrrst Interna ional Dock Shan al, China.
tﬁt% ens 69 Rﬁ/m n o d Romford,
lam Davr H Love 326, H
Jamex/ orton T? lantic Engrne Co., Lt Atlantrc Works,
1S tlan

aw, Sco
Frederick Ernest Rebbeck, Queen’s Island, Belfast.
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\F/)\?H,iaRngs_glcg(intgl’NSeQ/’a,ruPeo(;:HaD R/i(enbg l-ﬁl?égz'Grosby, Liverpool.
R%bert Sinclair, 37 Wel %s eél Road, | _(ir JEe
John R elch, ¢lo Eagle Oil Transport Co., Ltd.,

everB Cec%I_W
10, Elns rcu%, E.C. : :
urn, 15, Harrington Sltr%et, LverPooI.
ub, Calcutta.

, ur
Hfrbert Simm r¥d hllt
Alexander Andrew Wilson, B.I. Engingers’ C

Companion.
Frederick Roger Williams, 47, Fenchurch Street, E.C.3.
Associate-M embers.
HarorlﬁieB L!dva(iJnl(Lo[T]eif_lacv/?el\llessrs. Beliard, Crighton & Co., 50,
Robert Henr iN’rig%t, Greenhill House, Kilpike, Bambridge,
Co. Down.
Graduate.
Arthur Rutherford, 7, Ryebill Terrace, Leith, Scotland.
Studemt-Graduates.

George William Oman, 10, Quatre liras, Hexham-on-Tyne.
JoehngRlchar Orde, 132 Pgﬁ Road, Newcasﬁe-on-T ne.

Transfer from Associate to Member.
Henry Rue, 116, Fenchurch Street, E.C.3.



