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PREFACE.

At the meeting of the Instltute of Marlne En nﬁfrs eld her
t |s evenlngs d paj%er was read member

% Coﬁ Wo-Stroke En nes W|th Remarks on Inter-
nal Water

he sub#ect IS fuIIP/ illustrated, and as hhe aper deals with
rudimentary. princip s |n connexmn with t e Internal com-
oustion engine, It s d speciall commen Itself to the
gntlre me bershl e import nc of Marn}e Engmeers
ecoming, convers ntW|t the action o engines_or thys Xge IS
moreg more manifest a§ time moves on. The disclssion
was adjourned to March 1

Jas. Adamson,

3 Hon. Sec.



ngh Speed Two-Stroke Engines, with
emarks on Internal Water Cooling

By T. D. KELLY (Member)
READ ON
Monday, March 4th, 1907
Chairman : MR. WM. McLAREN.

Adjourned Discussion on Monday, March 18th.

Ma preface this Paper, by tatlng that bg/ gh speed
rlw(es I mean  engines with 'a pigh Totative of the
cr n qaft as distinct from h| w N( w ich m
mean a long stroke but slow spe crank shaft. Pro
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ablx there are manm)rresentwho are more famrharwrth steam

appeted byl G 2t st Oy strbe how 1
g inar fgas rgrl vapour engine wor S, and the difference

etwee ur- and two-stroke e grnes
e y | th e stationar da engin es made now a]re of
the four-stroke B SFrg ), Jirst specified bruaFrenc man
Beau eRochas Practrce Q/aGerma Otto, and
frnanced grs firm, Messr Crossle¥ who have ﬁﬂ
surt rewarded or therrgluc and enterprise. It cfa
rstro %th there are two revqutrons 0 the
cran or our st es of the piston for every power impulse,

tha

On the first down stroke of theorston airand gas are sucked
in through a mushroom va% 3

On thé first upstroke of the piston this hardne of ari and
gas |s compresse to about oneﬁrrd or one our |ts volume,

de secon wnstf]o et rs ch%rg h ?as IS
ﬁe yatue ept %t X g trneror u n electric
so] power oft Xﬁ sion forces out the piston
turns t e crank This Is the power stroke.
On the eco upstrok e the, products of combust

on
orc d out |st through ap exhaust valve (B ioft
>yrre opg yacar% Foperatedfrom ag ondary

It w II thus he se N tha]t in addition to the |ston connect-
ing ro ﬁn crapk there sto bea?]econ ar\ shaft runnrn%
%t the rev [utip so e cr t%s I rder to operat
evaves err érme a the i Ctesevav s
to be car]eug/ é ste trme 'hd watc on accounto

hdmmerlike actronoft e valve_ stems. Inasrnie

tﬁ cle (and fere etschﬁe”df i tgpﬁereseul(eveans 'hd@?ﬁ%f%{ahm" e

deran ement of any one of whic means the sto gﬁ of the
ne almost unve sally used

nging.  This Is the fen

?rgmotorc rwor\l vryPh ﬂe dr%erence rom the stationary
%as engine tnat the' ga ? IS made by the suction of the en rne
rawin tietrols Ir whrch eva orates n con| r]ctron

alr adt drg hro a controlfable et sur
oun ar, ca car uettor The petrol IS sup-

Pred at a constant evel by a float valve so ewhat after
he manner of the ball valve'in the plumber’s cistern. By a
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two-stroke en?me IS meant that a Power stroke Ii obtained
al every revo utl?n of the crank or with two strokes of the
piston, fke a single-acting steam engine, There are two types,
one which was in competition with the Ofto engine Vears

N
Worke 9 rom a hrowo ecran se at gtot
|st?< hn forced t e c nto emaln

|n er through a valve P aln

|st N ove e exh a st p orts(e a the ottom ofIts
tro e throug AVI eexh ust scaﬁ ¥nlt8 QWn pressure
e pump piston (B)and

gnd the pew charge as forced in by t
ISplaced the remainder.

PRI LY LA W%'Ch?ngj
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A type of two stroke englne—whlch IS used a %reat deal
in Armerica, buf onx for“hoat work,—consists of a trunk
plston working ina gllmder W|th the cran enclose In an
atrtl t]casm &FI angd works as o

t e ups ro e of e[t?]lston the alra Fnas are sucked
mto the crank case through the valve H, and on the downstroke

h losion fakes pl thi d forced
W eﬂ explosion Lakes place in [i\n IS air an r?gsdgtfectoer %0

B/ pass B Into t ewor C}/Imder a
tottt"nt oY R e PIatE Coobble 1 otk et e
[h peed Is out t ?t ﬁgstlon

W0- stroke eneqme IS that
iaufset e NEW cargeo |ran as I force mtoaca/ Ing ei
hot gas—at atmospheric pressure, it Is true, but stil
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red hot, and aSﬁIOU erLsee in the Iattelr tgge there | LS nothin
{0 reventt e flame which Is in the r at the bottom 0
the stro¥e ashing right back Into t e crank case. A ot er
f(t 0 Tthrst e 1S that when the bearjngs In whic
cran t works are ern there IS a_leakage of the charﬁ
throug t e same, and there IS not suffrcLent re?su(ge In t
?ran case to rve the. ga(? #nto the wor ||ng Inder apart
rom the fuel loss. This defect is. more glaring when more
Lhan one ¢ Irndﬁr IS aseg as it 1s difficult t get t the centre
earrncg th en the cylinders are cast toqethe{ us in, actua
ractice this means t atatwo Stro em oro thrst pe Qives Its
aximym P n{]er at about 300 00 revo utrn s a mrntite
a owrn the arge amounttt< st as etrnthec In-
er, th ee losions are very weak, w rc ans %at power for
Rower co are wrt h a’four-stroke motor t er%/ are ver
eavy e q ti |ven a %erLect two- str otor—th at
Inste?rrteor\rNedcrr]teV\e%usd i a ge €10 S eedbvgrt OUtt}heer aabto%/e
r —it will dev ubl W
same sp e?ds a t[hmnaf the \ﬁer J“% sv rre
a range o p? ast e four-stroke. ere re sPecra van-
%a%es In.aper ecf(two stroke motor which makes It pre emrnent
marrH the first bernﬁ Qat as the engine is srng
actrng the thrust rsawa S In ofie direction, so tiiat no matter
how worn the cran brasses may be, there | IS 10 rnock at rﬁh
sge na four- str%ke motor the brasses re always needi g
e taken ug as there 15 a reversal of thrust similar to
douple-actin enging. The second advantage 1S hat
as there IS n mec anrs for operatrncq the v ve the z
movl(gsﬁaafrts erng the pisfon, connectin % ‘crank, t
a aft can rin In either’ rrectron 0t at a multiple
c Inder enﬁrne can .be reverse e manner as a
eétm eng e Havrn s ent a num er o Kear}s In marine
3 N meerrngi l was sHuc with the engineer-
mercla ossr!wtres of the two-stroke engﬂ e, an

év%n e RERE S A

mechan In these urate maching toos
yIt IS ev dent t the reason t eC?eri ? r‘e wag
“knocke %gte ttoend Bttaco Icate
arran%remento slidé valves, as used then, besides two ¢ rs
two g fstons connectin fgrods an r]an s, entailed agt
price for an engine of the same horse power, an ere
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Iwa he risk of a b ckfire break dthe crank shaft or
om ot er damae nthe other a Its steady runnmtlr
t avm requen% Impulses, was a~ desirable
eature, but % S cou lw ys e obtamed In a four-stroke
motor b eav?/

In mo or- cars for marmevnork thrs fl wheelh sto be car-
ried, %nl Its Sizeanq wer%tare reat)( %rtla esides con-
srderﬁ e vibration Is set hvmgn%r wheesw Ich, as
wel trs |m|te |sanecessrt 50 th H have had to 3
mcr ased more c%/mders an |t has ben ecide

automo lee ers thatthe least number possinle, fo get
a even turnm ovement ntecrankshat |ssrxcg/lmd rs
g&th]e fgtjera?ntroce eersWhICn %ﬁﬁragt ISroorh]lyams(eetehcre g

|

S. FgE ?e at t eA tomo@‘le Club on Februar I, 190%/full
bears ou my remarks on th |srﬁomt and shows the pressm
need for a perfgct two -stroke motor
Mr. Edge said : “ All enomeermg IS a rr] uestion of comﬁ
ise. The main thin g t & combi atronwhrch W |Ist
avm% the fewest ny ger of defects, 1S mo ﬁ}rtabe forte
oartr lar onject desrr In conne ion with the evolution of

ﬁprer sxc Inder elngme e one Idea has been
to m %he most suitaple” powerful motor for_a mofor-
car, We have ta Fn as t e verning factors . Frrst t at
weight must. at all costs ept OWP second|

oLe OWEr IS regurred over 30

~the most Rensrvep?rtron of amotor-car, an tore uce

ear and fear on them Is of importance. We migh
thi alrst mag other I1tems, but these are the most Tm gortant1
and our engeéavour haﬁ been to com romise one et wit
another untr the result wa(si a ct asdo
As mo orm% 355)8066 e deman for] Iarqe horTS
ower has Increased, and 1t IS urte reasonable shou

th this demand, engmes heca te ess ch ercial and unsuit-
a e as power was added to.in a ourcym eren me eaI

agree a pre%ent as to the i tanceo t being
retained. = This 1 ne of t undamenta | IQU |es H)t
Bo ar, we have een una e to eliminate, Fnd |t1 I
or e in mind t) Otto, when evo e amous

ce did 1t del rately to utt ewor m gas en%me
on a correctln éte inite chemical basis x[p Iment
gas engines nad been carried out efore tos me, but he

thirdly, tyres are, Iﬂt
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was the first to a Precradt t %rtance ofadefrnrte exhaus
g 8se and o agle ? aus(s gases, If a commercia
economic ne were to epro uce wrthout extrane
ous ards to scaven ing. Wh at was true In Ottostrme as far
(s sc[o cerne strue to-d ag _We are, theref ?Ir abourrnlg
under the di rculw havrn n ing In Practrca moto
cars that wastes three parts |ts tr e as ar as eac rndrvrdu?
c linder is concerned Thrs IS a earu handrcaw or automobile
grn ers, an teresutwas that, first, two ¢ ners were em-
EW “then three, then four, an now SIX, AS tenumber of
n (s W s added to, so the dif wulty dgore sed.
The g ryen rn%ers got over this trou % addjng to the
wer ht of t err f ees utas oAverang ize of cylinders
ased, the amount of compression to be over ome and the

afawt“@we g e ol e

weight nsidere ens to th S ever
trmga ar [}g hee? IS sudderw rou% t to rest ?bgytﬁe care-
less Iettm8 fthe cIutch for nstanc ars, chains

nd the
andN}/res will eduJ Hr l< z¢ed gt?h J
avegeere at the ma 8 the srxc linder, and
?ar It was merél ues%on of ad twq cylinders to the
our. It was moet trs twas Serjous erfort to over-
g%rareobhveobnh eeg(t:t ge%t tfeW tég cycle without the drawback
Two-stroke motors of h% eric tggewrth Si Iec linder
O e e aenacamdnt. bo“' tta%‘ae e, 0 |
se this X r U Improv stu
Ing varrousy%atents% ng eco In amr rar pwrth W at eYd
been done for the t rrt ears in and France,
erma y and teUnrteo erme ts With various
el or two- strokeev\gmeﬁ emon ratdt errman aults.

ows ee me ns t and speed meanf power f?r
little we h efore @ two- stro e otor co d serrgus
com ete Wit t] our -stroke thr werr%] fa e.cut

cre srn esp dan the ficiency of the eng hne whic
eantcear h com-

érouta the ex austlg 58S so that

ression coul (seh h com F

eans econonhy rgh com ression, Re wasnot
eature of the Ameritan two-stroke’ eP rne usr the cr% 5

caseasaPump owmg to pre-ignifion be etheo onreache

the top of Its stroke, due 'to thie large amount of hot exhaust

?(SI Ht d aﬁS engine
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left in the cyltnder Efact as far as ower wen[ ombepre
VIOUS orms ‘0f two-str een§|nes av een ver Ittle better

L e e e

sen |n ure
CX mder efo e th{entrance of the gas, t0 drive o t the
aust an prevent the pew charge .m etlnr% the exhaust ;
Ehtsprhncdple é)f course, hag been exploited b before me,
this, 1n order to en ure a commer jal success,
W|t out usmg ang/ S6 ar%te pum s for as Or alr scayen ng 0
run ug the coi nd com |cat|on?1 In the Way. of
e nkca v%ves awayé eﬂ Ing in ming that the en Re
e sold at a considera Proflt W |e|tsnpnce to 1
gHrchgseﬂtahrﬁd to be Iesst an the four-stroke engine at present
ne foIIowm descn tiong and dlaegramSW|II glve the evolu-
tlfon of the Du ex tw -Stro eengeln descr| tl(i
omF ? itions and imprqvem [{s which we will pronably
adopt for large powered marine wor
dopt d

Description op Working of Figures 4 5, 6, 1.

The first trouble to be overcome in tr rhg to mgrove n
crank .case twos rok e en Ine was to sto nitign o
|ncom|n charge ot ex aust an the ckflrlng |nto
the crank cas ar ur ttor. ? was one IXing a
on -return va ve F|g R n]ng rom t ?'ﬂ sphere on
rans er ﬁ t] the. up stAoke of the pisto
\3/ %u thevaveHlnt e crank case, an Eil(lr
wnt P t the check v ve Ont eu stro
t e mlxtu n the cra case would be ore1 Plgg
thutl could not egter the cy |n BAunttIt ealrionta
|n the ﬁ P gnteh first, a there was any flame stil!
ef nt ec r this, alrwo reven it meetln t emfm
le mixture owmg %r IS wor ed exactl ? ntende
I mcreaseri e speéd of a two- stro een eo g
rom 350 revo utlfns per minute t out a SI encer
ut on flxmg a silencer on the xhaust E | found there was
50 mgch baCk pressyre that although it would run (without
Ioa? speeds, |t was very ttle better forlgt ertnan
nar two-strok e %tne the explosjons eh very
wea alt our%h a nice silent ibrationless engine, ast re was
very little mean pressure. This is easily” explained. The
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Eressure nhthe crank case is nev r more than 510 s Ib. tolt
ua[]e Inc (% ep ressun?1 fhe exh st a%least 20
¥v ICh pressyre of course IS In the silencer, a(bou its rag
alling, so the incoming charge at 5 or s | essure had t

E sh.out the dead exhaust gas left in the cyllqder at atmo-
P eric pressure a%ﬁlnst %e presghure in tpe silencer.  Some
encers are better %Ot ers.. This troub o, to the design-
%ngo the enl(]nne described in Fig. 5 w erea (!f erentf]l |son
forms g vacuum 0) su?k out the dead exha st
gn t gspellgto% OQA(I:SO erst e auxiliary ex austportEE

upstr s was drawn into the crank case R throu h
thevatlve andal gown the pipe B throug[m rhe va?ve 8
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he downstroke the explosion took place [n A and.a vacuum was
ormed in D, an(pafterpt%e piston Sassed the main exhaust port
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E, the exhaust gas under its own pressure passed through the
same to t ﬁre st er? cer. Immedrateqjafter thg auxrlr r egpaust
ortFErs uncovered. and_the dedd asrr}thec Inde Arus es
o fill t evacojum in D. The contefits of A ar now of course,
elow atmosB ere, and the %as In the pipe B an( crank case
R considerably above atm sphere nd thr drfference In
ressure opens: the vaIveO and first air, which was rawn!<

hroygh the valve F, enters the cylinder anryv events an
Erret ou %contactwrtﬁ the?r P/exhaustrn%e vacyum pum
[r s, w hich charge 1S compressled and fired in the
sua wa n_the next ur&t ke the cg/ce IS re eate? and
t econtents of D Pumped out thro H% non-return valve M.
The trouhle with this engine was that the bottom art of the
ﬂ]rstonb Ing twice the area of t etog pgrtron n ressure In
e crank case was excessrve a? | had ﬂubet e volume re
quired, consequent there was leakage t rourgh the earrn
ver %rrck% and waste of power f0r no purpose. sotg
vaclu T got too 0t or easy |ubri atr and regurr
ter coo rn To obviate t fe new eecs seeme
ueP lication, iand | called a haIt an concervedt
dea a gol%twoc rn?ers SI eRg side an conn ctrng tne
ottom arr1 Tprstnoonetot workrn%g ero
other ould permit of air scavengsrnﬂo% a ﬂ do awa
ith the. cran Case as a p umo ngine e on fhis Errnc
Reof mine have been rr]spec d ynumerous en](];rneer ang
ave been very successful, running at speeds as g as
{0 2,000 TEVS, er minute, and’ it ma sasrrrE e, reliaple

and_ lig f%tb%”s?ﬂ SCr ofor aer evrlrorneer wFo inspe eg rtt olrsr
Eﬂq? of one o?(n Tear?n moto? ournals P
One of the most rnteres rng ex IDits at (P la was the
5) eﬁ two- gro een?rne afwonder pIe exH]e
ieht has su Iced fo emove krrrn whic has heen
deg eas of prevroos Investi ators rn his direction.” Before
ace a

bing the actu provements that hav been made
1l he well to re ew observations on the causes that
ave hitherto led to failure In high-speed two-stroke engi es
tis commo knowe e that in"the or rnar otor o
pe the ex ust escapes from the t
ncovered 3/ war

t rts
iston near the botto r%eaoh
vKor Hng str h<<
r-stroke cycle or Daimler engine, w

riere IS N0 sweeprnq actroHeag mgreprlsstoqu
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MOVes rlght UP the cglllnder to clear off all the products of
combustl follows that the cylinder must retain,

?mﬁ) lete volume of exhaust gas at atm spheric Eressure
unt| e mixture for the n%xt power stroke enterS under
a slight compression through a port, uncovered also by

Fig. 6.
I Do e ol o, o
%re L ases surticien y 0 IPnle e Incomwagck?”iaﬁgedﬂ

b

h |xt re, and tthe ower s ?s when
0C ﬁur some of nllxture was 1o eyesca ln%; th rour?
e exhaust port, the only precaution tak n to min m|ze this

i
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waste bemg the boltmeg of a haffle rtJIate onthe ﬁ]rston head nea
tth‘t‘set e et G 8 DOk noton g oot
which resu?teg Ynaheate and% ?< en Ine. There waspaTso
thedrsadvantaPe that thé spe not be controIIed easr %
owing. to OW compres on t at must necegsarry he e
Pl oyed, and that the vibration was very marked owing to the
ar e mass of the reciprocating 8arts [n some designs the
cra caseYyaused as a pum force the merure into the
wor |Eg Y nder—since the %s inlet occurs at the bottom o
a stro IS comrr)[ressron no dsuctron that myst be employe
to mtroduce the mixture—an erther the stﬁffrng 0Xes, ‘re-
qurred on thﬁ main bearh ngs to k eeP ran mber fi
aused the shaft to run or, In herrﬁ sence, Ieakapet
R/]ace § S0QN as wear commenced. In the Motor Engfne an
anu acturing Co.’s Duglex enqme the c linders havero dig-
eters, an hprstons re enlarged att []Iower ends
t ewa s 0 t ggerc ambers. It is Into these lower annul ar
c am ers th at t(e mrxi)ure IS |rst |nsP|red and from them
It |s rgge at about 10 |b. initial pressure into _ the
or n\;\? Inders above. Tran fer es ¢ nEect across from
ere ambero onec |n ert ewor mg ambero
t eot er, In or erto 0 targ hp grng the required
moment. Itw oticed In the ﬁ m (which s not drawn
to scale, norto ow t eactua mec ical esrgno the motor
that at'the hi hest omt m eac Iﬁnpe and as Close as possihl
tot e mlet v ve f each workh deer there I an air-
snr hng valve. The operations that tak [%ace are as follo
On the’downward ?troke of, say, piston A, the mixture valve (D
gens automatrg Iytﬁ draw |n a very rich. mixture from h
rburett?r an ttesame time, the. snifter vaIve E
Prpe commuwcatrﬂg wit teannua
er&am [%u air.  When thé stroke Is ete %e
ses fro epowe troke in the working chamber
Bl of eot Tercy Inder will pe esca mgt rou%]ht e expaust
commence ttern)we?\rJ vy F,’Sltrev 0 eh arfston |rttag
ure air which fills t etrans? retor h throu ﬁhec n er
) fnd sweep utteremann ex aust gas

en ad g tfe mix ur \1 t e
ctua c%{ie frzn> n“ S)e recognrzeé at on( pure air

can es the cyrn er, the exhaust port {H1) being
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closed by the time the mixture has ent red There is thus
no wa?]te of fuel and there can he 110 hac frrrn athr hs eeds
since the hurnt as?s have heen scavenged aw not
merelg g theorefical sup osrtron but a actua fact whrc we
can confirm, because we have seen the motor running at 2,000
revs, per minute. Havrn achieved this result with anigh com-
ressron —anhout 90 ti e inventor has prodyced an en ne
Possesses manifold advanta ﬁs over t)he ordinar auto

For Instance, since Inum er of powe iro es
|n ea ey rn er are doubled, a DUE ex engine, With cylinders
of the same (ire and effectrve stro e as an ordinary automo-
brIe mot r will develo oubLe the power. In ﬁt er words,
the wel er horse 8 w%r IS halved at least, without reckon-
Ing the avn mae olishing many of ther%arts essentral
ha? ur-stroke cycle ngrne To ob tarné S%I e power ong

the number of cylinaers are requrr and owing to tn
more even turning mpment and the sr%htl re?uced effect of
the mer]tra of the recipro atng Parts t | not be cI]urt
S0 muc vrbratron as wit arger n er of Cy |n ers o

te resent a [en ne It rs wort ce t a
[) 08/ m% ePex re te exrbr rt}é ess
h hntant ? gfenera nay c%/m er
wrt great beneit of a shofter nn?t andt ereby reduced
wheelbase. Owing to te necessity for arransg‘ ﬂ an eas
escape to the er aust, the enggne runs very Sile tg/
ast, but certarn not least, as ar ast e average m torrst IS
con erne t re no camshafts or half-time wheels, ere
f \gop arn check valves, and one automatic spring valve
or cZ inde

trougle of the bafk pressure set up by the silencer has
Been solved In the dup ex enﬁrne In a ver% simple mapner

roviding an aux lary_ exhaust port to little later
tﬁv tEe alr, a% uum yrs on a%dp?ference In resstjtﬁ and
e

Pgssure etncomrn e is In excess of that Jn
the cylinder an there IS a freg ex st a art rom the main
exhadst to a si ncep It must b e |sg the Incomin
c arge without back pressure, and suc |s t e case inm

engllrs shown a ergIec Irnderme of enﬂrnes ec# IAy

Pn Fi
des| neg for marine wor se paraffin, but instead of the
cran case the charge of gas IS drawn underneath the hollow

piston P into the Space R through a non-return valve H
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and air down the rm( ‘hr the vaIve F. On the
own stroke e(r) sroﬁ akes pla A and.the main exhayst
g es out of E to the silencer, an the remarnrn? exhaust In the

ylinder is pushed out through the auxiliary exhaust EE

bﬁ/ethe pressure of thE rncomrni chfafr%e always % ded b

scave J rg alr.  For using paraffi IS cast
In the cylinde betweenr] et so the il spray
fmesr to cont ctwrtlg ehotw thec Irn eran rﬁnever
%Iowe t0 con eneater ein rawn an aporrze through
: evaneo the umlssS us[)ronuencegsar% orrrofar% Iauns]t drguin fro
off the cyrosshﬁadpoft 1S %P%rn eremarn t?e/tarso thrs
enﬂrne are we un derstood Dy marine mep, an terer Practr
cally noth rn%1 go wron %d few reParrs heyond fa ? up
ear H s there is a g sence 0 movrn% Bvarts outside
the cylinder, the wear would be no more than With a steam



WITH REMARKS ON INTERNAL WATER COOLING 19

engine, wh%se long ljfe is groverbral and a source. of env
aovelﬂirneargrlder of the four-stroke type with their nume ous

ay remark that | have not simplified the two-stroke
en Ine, gut have added two more valves where there was onl
in some two-stroke engines .no vfa ves at al
gect as been srmﬁlrcrt %ombrned with efficiency and chea
cotofproductron e] a If efficiency is required valv sare neces-
? egrttetotecsto ouctron ast\ecost
etnreev VF Beachc rnderrsonnm]sm rw rgrns
If there should }/ emand from t ﬁ lic
en ine withoyt valves my tirm will make one with air scaveng-
Ind_and all the rmProv ments mentioned [n this paper.
ne of the chief troubles in Iarqe slr]ze st atronar aien Ings
of 1,000 orse gower an over s that n or ert the
rstons co(o T] well as the ¢ Irnders have to e ater
cooe an forthst ere Is rat heracom rcatedereceo swrv%
horntrng wor é |ston eing. always o the move. The
etho goro 0se [t ga er, ? omv noHsexperrments
romrse W Iwou rthrs r cu ty of rg te(m(ner%tures
ithout wasti 5 ob)ve who oucq é etter
Informed me t at rt coud not work, ould pot say wh
an as | had e h Bn}te and the had not, | kep ton wi
work (or r%t er it h as a(l on% 0in out more
es ecially ‘as the same peolJJ o 8 two- stroke
enging was outo te st!)onwrt out extraordinar comol
ca ons and \9 tur rnfe that was perpetual motion
adness. Wrt in rhe ears 0 thos remarks rn%
ovint tallnr?sOI aerh I(? [ eerOI IW? Str?stonencmnen\evcltrhn and
movjn
cran!<g p aveptrre ythe rn}ernal ater coo(irn h ?not on a
large s aIe Most curious o all, at St. Denis In Parrs there IS a
ehtur Ine runnrng at 4,000 revs, a minute, grvrn g 800 h
Which t esoe sec et ofgts orkrn\% i the Intérnal water%praty
Injection. % pe, of turhine not af present co rt) e
n the rndustrral arket as 1t 1s oft e continuous compustion
9{ %t as.the frrst recl rocatr“g as eniq es were, the cga
W urnhng, and iz not at a Fonom cal for._ commerci
Work: oint I want tq cal attentron to r? that wr -
Ptthernternal aterin ectron It could not run at all on account
vr? temoeratur and without rnternal water injection
nerther I the Targe marine gas engine of 10,000 NOISe POWer.

ntg/dthree
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In Fig..s you will notrcgasectro f the air valve usd but
there is also’shown a needje valve (X) and water pipe (IF), so
that water may be fed to th sea[(rn f the va’]ve af e?rs
cretion oft e o erator and sucke rn with the arr In a

fors mi ?:n 0 ar'éventrth anCcao“ntr'.%” ?trarlaerggefrltée nettgd"%s
the hote USt as the air alone, an %ern%e i SUO ee)r:

vent? that, byt' to prevent |gnrtron ot
Eara fin is Used, aiso account of the high compression, b)varﬁ ffin
pray or gas is |abIe to ignite on Its own account Ithout
wartn? for the eectrrc? %rk to fire 1t, and. in order to (ee
down the temperature of 'the air and gas being compresse

use %ter in this waay the wate of course, can be turned on
or o ?/ \B ddition tot fpreventrono rfe -|gnition,

\Q/eve the water has the chemica ?ffect theng a morany
gfrocar ons are use In, EXCESS,. 0 grea] stin ? int er
o fct o ustron il %xrttlarn the chemica acton w rc
R f]eve tﬁ es place, an IS more, wr prove m f

which anyhow woyks out in practrce as we are not th %na/
eanrrne makerls using water, doo tIf any have t g
out what really. takes Eace a art rom the pornt they Use
water or t at IS, t0 prevent r htron

some woo that the char ewou‘]d nqt

frre at aI e actual act |s t at water present in the air
assists |nct ec mbustion. R roximate tﬁmperatures In
the cylinder of a gas or orI engr are as follows
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Wrth a comtttressron of 90 Ib. to the sq..in. before ignition,
% xgp 0slon emPerature IS OVEr 2,000 degrees - and the
exnaust temperature over 800 degrees F.
Now, as wafer cannot exist as water at atemgerature above
212 erees it will be seen that when sprayed into the ho
d t will that wh to th t
V\yrn er ofa?as engrn(e It 1s turned Into a ur or Iqas which
e know as steam as ava our, its ele Hts Viz h aro-
gen an 0X en are ﬂurte ready to takeérpwrt any sub sance
r gcas for as an affinit | have come to the
cori usion t at ? n has a% rong affinjty for carbon, as
well as oxXSgen in proof of which these three elements in varigus
Bvrolﬁgr I0NS are Je numerous than anythrn else é” this
drogen an oxygen In the sh aPe of water, and other
3/0 roca on groups as “coal, Olforsthgea d nearly all our

osee s t0 accolnt t car onrcacr
Pas 'f soﬁu%f Ln water, t?tat 1S, watervrnﬁj1 }2 % 3
t will not so absorh an% othe‘ %\as or alr, a (edb rc IS
turned to accountb inera ater and otte eer manu-
facturers, As now the pro ucts of cdn ustron In a
as or oIl engin consrﬁ arnlx gar onic acl % Now I
ater t a]t to sa q den are pra ed Into
rs wrt eat r? sént sufficlent to turn the water moag[%s
ro%en I combrne wrth the car on %resent in
car o ic atid gas, forming d/ c Lon wErc hurn In
the presence of't eoxY%n ett ut of the com rnat!)on . 0Xygen,
as you now does not burn, it only su&ports com ustron AS
prac c% engrneers Iyou want ?roo |% ive it
ere.” as ou Amerrcan riends sa rtte x er-
met Lna unsen gas Hrner alr an gs urnrnﬁ ost
under t e r Entrca conditions whrc take a 0as
?gcrne lue tlame Is an ex osrve one, a d the prod ct
tht'on ,]s carbon!)c acld ? [) were to sgfr ara
B‘ rc 1S a Xdro?ar on, Info this burner, rtw&r furn t
ue ame Into (}/el OW One, have here an or nar scent
sgra ut Instead of sent it h asparn water drawn rom the
Into this bue flame | w]r spra;t e water, wh en
ro a our surprise mstead 0 P%rtr uenc ing the
ametewate %p hurns wit Tfmete
s(am as |fgaraff|n hﬁd ee |n jected. Somehhrng esame
Hoes hen the smith puts water o ?e rreg
? h he does not know it, ersafraQ/
xygenfame the ottest known to science. Bearing this experl-
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ment in mind |tW|II be se nthatb mternal water coolin
Has en(r;me cghn er can he ef down to th etemperature o a
g essure steam e |ne 0, that in the near t tlure for
e work, w eret re| J)ent y 0 waf(er avalg Iar%
gas engines o Ahe two-Stro e are i e Seriods
lo 1tors of the steam en?me ore esgemaxas IS une
ossble to build an alternae gas and, steam e %lne in ot ?
ords, a steam el wne with out the b0|Ier working on a cycle
somewhat as follows (see Fig. 9

Fig. 9.
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The first dowB stroke i a power stf]oke nder the ex%losron
of air and qgas drawn or forced In thr g valve H
the end of this power stroke, mstead of releasing the’ exhaust
tq take a ﬁy the heat with 1t re-compress It, and at the be-
ginning_ of the next down stroke Inject atersprewt rou%h the
valve 0. which will be turned Into steam in the \iv%
as In a flash boiler, as th temEerature In the cylinder wil
between 800 and 1000 egrees F The secon down stroke
th eprgt n would thus, be a rt)ower stroke under teahm res-
sur an X the time the hottom was reached al [eat
pressuré would be tak %n out of the exhaust gas and (dis
&rrbuted n usefulwork on the .crank shaft, at the same time
eeping tg cfy inder an orston at normal tem eratures
At the en the 3team stroke t(e exhaust or va ve
would he o ene and the dead steam f rced oyt ?]/
the ressure of % expl oirve C arge enterrng wh rc ea
rnto(e rht?ctwrt the ‘exhayst a ith out ear of r]
rre ou eactrnP as engine Of this ould eas|
e made to work g are o rs without ear of excessive
t)em eratyres rnter erin the stuffin the s ac
Setaneenlt gns ufam rtr)r(n an etrrneat(e"iosssu G‘ UIdeeabr: gn 0
Iander grhepactﬁ ? enﬁrneym Prrrn/ r%

makrno for
experrmentzi PUTPOSES aHd grven pvery safisfac-

tion 1 srnge act n9 wit ug ex tgrp Ps}ton

_Of coursg one point where ste 3 es ove gas en rne

is that steam can start ﬁ?arnst a load, and steam can

ried to any g []t o[ the s gto work winches, crzme% capsta s

etc., an a arge marine gas engrne would have to

stare so e external means, my idea of the best Wa%
this woul eto aveadynamo -motor on the same shaft

actrn as a flywheel, so that by runnrn current through, 1t

% ccumuldtors on board, ke érrge by the same machine
en runnin asa namo, act as'a mofor and start

R e A e
namocouY“ usegfoFrIQrB& & ind t

ting the ship and og ai
Ing thie cranes, winches, etc. I"think this met ?étto rah
to°the use of compressed air, as the efficiency wou reater
and there, are more uses fo which the current can be _ put.
The electric currﬁntwould be produced eyqexce s power of the

engine driving the dynamo when not required for propellrng
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the shldp, ag an automatic ra%ulator would run the machine
either as a I%/namo or motor when required, the same as I now
used. on sorme types Pf motor-cars ‘Instead %f chan|ge-s eed
?earm . the motor bho sterm_g up the engine when more power
sr? ired, and storing up ItS excess power by means of accu-
mulators when not required.

DISCUSSION
On Monday, March 4, 1907.

Chajrman ; Mr. _Kelly has brou?nht so_methinq new be_forg
us in nis demgn_of the “interpal combustion en% ne describe
hn the p%per,w ich 15 the third we have had on the supject;
e will be pleased to answer any questions any (i;ent man
would |Ik%_t0 ask, and it any one wishes to take Rart nthe dis-
cussion which t |s,;t)_aper ought to draw out, | hope they will
get up without waiting to bé called upon.

Mr. Gander (Associate) : | should like to ask the speed of
the engine%llust&ateg y)figure 17 P

Mr. Kelly : It is designed to run at 600 revolutions per
minute.

Mr. Gander : YoU say, referring to this engine, “ of
the Eum sdso necessary %n aghlnpg mazv Be W rr]<ed o&ythe
crosshead of this engine™ ; would they be Worked direct ?

Mr, K elly : Such could be worked direct;a good many, high-
speeﬁ steeamyengluncescr%un at eth\’\zg(t)rspeeegI\r/\?i(t:h Sgr%%sr?l%tne% g
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Mr. Gander : But are the pumps running at 600 ? Is
not that rat er ‘a high spee(te pump g

Mr. Kella/ Yes, the pumps are running itt 600 there |?
no trouble in working a pump at 600: in fact; all marine interna
compustion englnes Wlth direct actin pum[t)s work at h h
P eed, that |s wor ked b% an eccent he shaft.

ngle aﬁtm ou do not get apy knocking W|th |t
codrse, the S eed fa marine e gtne IS su ect tot ePropeIIer
It mar?/ be des |Ogned to run_at hut If th r{) ler'is not
ggsw ed according to the lines of the boat the engine cannot

Mr. W. Pullen (Member th|nk the Iast SReaker IS
quite right with regard t g) nave nhad some
exBerlence with theSe, an ncy IS aII a ainst direct-
ected dpumps or this speed the?{] r}]o pieces ver
quickly and the independent pump is much more satls actory.

reSl\ljllrS Kelly : They can be geared down to give the best

Mr. Pullen : They must be geared down,

engine the pump has to "be driven from the shaft b g some
means, as there 'I1s no other gower 00q many us %n
wheels and sprockets and gear them down, but, as | said, t
speed of course i proportloned to the propeller.

Mr..G. A. Pullen gMemtﬁer | would I|ke to ask the author

referring to the ra 1S, worth
notlce ?hat t ph g pnder sshou,é |ve %rgeter
flexih |t% and. |ess V|br tion than the so generally adopte
six-cylinder with the ?reater henefit of ﬁs orter bonnet an
Pase ?houldl e to know how that

thereby reduced whee
three- cyyhnder engine of the duplex type acts.

Mr. Kell}é Of course, in the marine m(t{rnal combustton

Mr. Kell% Of course that is part of the quotation from
one of the motor journals, and they are not my own words.
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will explain the actiop by a sketch on the blackboard.  (De-
a|I d kp ch supp?led Iate¥ as below.) (

THREE-CYLINDER DUPLEX ENGINE.

I e
?Ch other, an |re§t|on 0 Ot 10N is sho hg be cycle
ratlons IS arran%% Aﬂ 3rds like the cran S, t,as snown In

IQ pistan att totecan |s sta utostrto its
%%vn stroﬁewn power behind 0.111 Jg} and ’Plf
C

ain exh ustp Ortﬁ are arran ed to 0 e when. th eplst i(ép
Xnau ar%e ISI ISU&OSOt II: 303 Ob)\/ap ?1t0 * I@Theswlg)sr SltrEOC F er
?rom i % elneg expansion 8I’ POWQE, ro m&; EX% [¥S and
Incoming (% scav n% %%al an new ar e an bein com
I'p

[ess1on qr cnarge orKing Cylnaers viou ume,
ﬁw ratio etwee% ases, gor¥|me taken tO per?or eh Sbemg n‘h
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ame as in a. 4-stroke engine. Thlse Ialns he mystery of the Dupl
|ene nd |stbe so utrllg fte iPemo ow tb a}b nlh
t] t?stro g engine. §e not

the work |n |st0n
the exhaust gasesmad ition to |spi

e
bt
acement by ncomln C a ge.

Mr. Purten : Thank you, I see.

‘\/Ir Kerty - In actual Practlce it reﬂuues a mechanical
valve because the automatic valve will not open on the up-
stroke ; 0 the engine does not get the tull charge.

Mr. Putien : Have you built the three-cylinder engines ?

. Kerty : Yes, we have built a three-cylinder engme
but the two cyllnder peat It in the results; the latter tdkes
ep on a 15" wahee at 850 Wlth the former
hust et out of If at 1000 f course a four-
linder “is better because a tI ree-C |n r engine. has al-
a S gn unba anced cran whle wi our-cylinder there
?] aan crank aance |m ulses.” We makg
te four-cy hnde type 10 seet% n peerence an
make t e t ree- cyHnder e sgg g %rdered In
which case ut mechanical valves on and weights on the
crank shaft to balance.

MT. Timpson (Member) Could Mr. Kelly tell us what is the
consumptlon of “paraffin’?

Mr. Kelly : bave not tested with paraffin, but the con-
sumption of Petro Is about -85 of a pin Per B.H.P., in other
words, about 20 B.H.P. with a consump jon of 17 pints,

Mr Timpson . And what arrangement have you for start-
ing ?

Mr. Kerry : The duplex starts with a half-turn of the
crank.

Mr, Tigpson Have you had any test taken in commercial
running ?

Mr. Kerry : For marine work, no. The trials have been
more or less experimental,
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Mr. Timpson : Regardin t 0|nt mentloned in the last
para?raph i connexmn Wi fa n? dynamo-motor op the
shaft In preference to th useo ressed air, | do not know
that there 15 much to galne If. om ressed alr,
%oure can eusedﬁ or tansartln% as heen used
or driving the winch and capstan without troub

Mr Kelly : | think most manne engineers WI|| a?ree With
me that (Y frOo not 9ett e ef |C|encgI from compress alr

that you m elect] %lty en a n of course on %fo
Shlp}OU must have |jgnt, and K % ﬁe dynamo fi
up you can use It for Ilghtlng the ship a5 well

Mr. Timpson : In engines of which | have had experience
there is no trouble in compressed air starting.

Mr. Ketry : In actual practice

Mr. Timpson ; In actual practice. We fitted arrange-
ments for startlnlg a mofor with com ressed air, a 6
H.P. motor. In one instance the boat was stogp
Yvnhout means of startlngv the en me for want of an auxi-
lary air com%re?]sor and when thi itted there was no
trouble. With the motor tnat | re erre to We have ha f|ve
weeks’ stead runnlng and Lhe own rs_nave stated no aut
he consum '[IPn 15 only a [] % oil Sper wee h
with a two-cycle engine,” yet 1t has e tated W|thouttrut
that the two-cycle engine had f The_consumption
WOrks out at 2 of a pint per B.H.P. ont e 60 H.P. engine.

Mr. Kerty @ Of course your compression is very high,
200 ID. ISe |tyno y P y g

Mr. Timpson : Yes, 200 Ib.

Mr. Kelly : | quite agree that it is absurd to say that the
two-cycle engine 1s a failure; in my opinion it is bound to
supersede the four-cycle; the reduction in weight alone is a
great advantage.

mall\ﬂe yBUP esnog?n:e theen%reatltI [ St?egakulg % t?]e cagslegf n]oeun v&ﬁ
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are tt<sually employe to look after them, ve(m %ten men
¥\I now’ noth |n%1 about en Ines, | mtg can
ully bear out what Mr. Ke said about the water coo Ing.
At |rst runntn% atah|? 3 péed, we hﬁd some lif |%u Ity wi
hot bearings, but we mixed' water th the oil In the Crank-
case and fhere was no detrtme(nt whatever to explosive mix-
ture drawing air from the crank case.

Il Ke You add cen
en'gwme Kby's'praytnguwater %Mt e cyttnder

Mr. J. Lang. (Member) : What about the reversing of the
engine ? It WI|| be rat?tgr troubﬁesome | should't |nkg

Mr. K ety : Youwould requne a commutator at each end of
the shaft and switch over a terngtfe E/ there.1s no. trouﬁle what-
ever in reversmg the principal diffi ultgts in |V|n% e engine
astart; you must getian impulse from Some outside source.

Mr. J. I’J Redm n (Assoc, memt%er Wtﬁh reﬁardto thedgna
mo, would it not b enecessary to have a clutch to disconn

Mr. Kerry : Yes, that would be necessary.

Mr. Wm. Eargshaw (ASSOC. Member . Could Mr., KeIIY tell
us the amount of water required for the injector, and If there
IS any means of requ attng the same ?

Mr Ketry : There is a needle valve which controls the

ater in exactl the ame way as It contr Is the petrol and
car ur ttor, an WhIC IS flg and marked S0 as to qive
the ri ttntectton of, water| to the engine. It is an altermate
gas. and steam engipe. There 1S a egovernor arrangement
which ensures that™if no gas enters thére IS no water.

Mr. Earnshaw ; About how much water is used ?

Mr. Kerry : For every H.P., one-gighth of a pint, one-
eighth of th ¢ i consumption.

Mr. E w . While the engine s running have you an
means of ¢ etF|H3 If it Is getting th% right amoun% youany

0 the power of your
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Mr. K erry : The needle valve will tell that.

Mr. EarnShaw : Can you alter it ?

Mr. Kerry : Yes, you can alter it; a need|e valve | |s easil
ﬂltered just the sam%as the carburettor Is altered. You ca
ood the engine with olil, orﬂust et the right mixture.

co Ise, uch water, because there
It/vbe sucf< In jl}/St suffrcrent water to vaporize It.

Mr. Lawrie (M mberg The masi of detail |ven in the
pager IS too much for one to digest al atoge espe |asyw en
can only claim a very limited know ugect
[ was om to ask one Or two uestrons a out t |s marine
oil enging, byt Mr. Trrapso ues |ons Lou%ht outte or ts
that Fwishe ex [aine 3nott ink | have an[y
to make onte a er: | shou eJust like, hoAvever, re elr to
an mcr ent rP ened to see a_motor-car in’ difficultie
and the rrvers pe tsome tr(gne IH finding .out the cause an
h uttrngrthrn%s righ Who was dariving ast stogP
motor-car ot out esww athwas ematt
once, and in a out two minutes, ater the hints she %ve |m
the drrver ﬁot things Rut rroht and awa ewené ever
body wa ew Y Atter wpat | %ve rea lrd
to-ig th alwa stakeo my nat to that young lady.

Mr J. Cla SC m anron))< Like some of those who have
spoken areaJy, now next to nothrn about or enqrnes
but. one fan always ask questions. é‘p ose that These
engines illustrated here are water jackete

Mr. Kerry : Yes, water jackets are general.

Clark IS there an precautr Nn taken to prevent
dePosrt om theh water ? know that London water. 'ﬁ
retards theandns e?nnlctelsoheated uIp Itt 'eei‘:égé Goep (r)g{rtr grv aIC
te%rOeSIWOU cf% anger ofethem rhecomrng %Io&(ed btP

Mr. Kelly : In the water jacket there is always circula-
tion going on.
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Mr. Crark ; Yes, but in spite of that in high temperatures
you get the deposit.

Mr.K erty : Well, if the water boils there may be a deposit.

Mr. Crark : But without it getting to that temperature.

Mr lﬁell eK run motor-cars for months, and tgere is
e little deposit, bt the usua grecautron to prevent deposjt
Wd IS to add a little caustic so? f course, ‘1t 1S
or er, the water never hoils, if It does you are

askrng or trou

Mr. J. G. Robertson Member?
connexion with the Fro osed arfangement for a dynamo-
motor | take |ttEat thig refers to a large en |ne |\4r Kelly :
ea Now we know the arrangrﬂn ents n cessar or turnrng

namo info a motor, especially In reversing”the engines,
End |"dq not know whether an s% cralr ason |sg|ven fo t rs
ein vrsed as a goo met (i oes not ap&e
50 on_the surfa shout so e to ask Mr
the effrcrencyg twoc Inder engrne compares wrt
engines, say” o our s roke type.

Mr. Ketty : The ordinay petrolengnne consumes oneprnt

Per B.H.P., of course. takr the normal compr ssron 0
b.: the cg umptron is ajwad roportron te t0 the compres-
sion used hefore ignition, ut| ou havet enormalgrg sure
ou are saern a u]mrn onergnt per B.HP. The rnary
o -stroke en |ne as heen % n to consume r m zg ts
tprnts e marn ecause there 'ﬂ f
merrcan tgpe of two-stroke engine s own in |gtHe

|ts onject 15 0" divert the charlge to the top

c Irnder What actually h?]ppens IS that the charge goes over
Raft]le glate to. t ayst port E ap Xou cannot use
e nig moressron which s the chref actor n ec?homP/
owrng to the Targe amount of exhaust gas left in the cylinde

. G. Shearer (Member): | am afraid this Faper IS a
lrttIe t00 much o ! aJ rasp at a glance was fe

[%uestron was rarsed in

n_goming n, an ditfon | must| say that M
read rather too qurcﬁ)y or me. I re?iurre to look thrs
paper through again before | can say much about it, but |
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might a?k Mr. Kelly, in connexmn with thls two-cylinder
endine, figure e, IS it 51 reversible. engine ? &v Kelly
Yes) | thought | would rln%] this point forward; it Was
ong of the points of discussion af the Iast meeting on the same
subject.

Mr. Kerty @ Yes, it is a reversible engine, there is nothin
to preveﬁt aycrank running either to the %Ig%t or left. !

Mr. Shearer : BUt in @ two- c¥I|nder eng)me where do you
get your compression if you want 1o reverse

Mr. K ety ; If you are r?om ahfad and wish to go astern
Xou ust stch 0 dyour Ignition till the engine slows Fown Lo
bout 150, then su d%nl switch over, ?(nd Imme |ate -
[)lrm ﬂsues before the top of the stroke is reache ﬂ”
rng t gnmon over, It Is easY enri g to reverse t

art 5 to start them agains d;only a steam
engm can do that.

[ Shearer . YOU $ay |you have difficulty in starting.
What is your method of starting ?

Mr. K erry : In all internal combus tion en%mTe LPiou muyst
start wit turn of tne crank, that Is tEe ffic The
?ual met od lswnha aIftTrn of t ecran ;]lsa uestion

starting Wlt out external means; that Is where stean]
en?lne has; the advantage; but log mg at It from a commercia
oInt of view, does the gas engine Or the steam engine cost
ost to make per 11.P. and upKeep ?

P/Ir P Smlt(Jq ﬁMe ber) - As a M% ne En meer | am not
f amed to.admit * at | have not been ed catﬁ R to this
s of engine. Atter a little business | recenLY dertook
Wlt regar %o a motor-car | came to the conclusjon t 51 it
was a box 0 mystey 0 me ang, therefore, | had to ca
an ex ert, b t rea elieve att e exper%d not kn
much more ew m self about it ave been
gnust?d to see t e mot r-buses flyin aboTt the strefts Wlt
earful noise_and the abqminab smel esdpema in t e
summﬁr fime. That Is the mterq bustion en g
er hand, | have stood an ooke stea ropee

the o
Bus i the city, silent, beautn‘dul no smeﬁ ang tnhe Steam
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exhaust exhaustrng I resume through a condenser, har I
ercegtr{? The a we nave hear tonrlght |saver
one, an wrsh n(ld have grasped It aI but |

¥ his Co-WOrKers every su tiess because I am qurte
satrs led that these engines are capable of very great improve-

Mr E. W. Ross (Han. Fin. [ am afraid | am in

the same unha sition as the ?ast speaker, but er aps
pp% r?ngyfexP asrnw hat h eFr)neans ;

and ) %stroe an troke,” also if t ererssuchgthrn
rIou e explosron from oth enas of tne stroke, one ug
an one down?

a6, e on' Tkt B il kgl By Skichen o
the blackboard. (Det fed sketches srﬁ)plred later as belowg

KORTING TWO-STROKE CAS ENGINE 500 To 1,500 H.p., sPEED 80 1O 120 REVS.

PER MINUTE!
The enﬂrne is ouble actin Irkeasteﬁm engine. The gare andouEIe
Isfon U cover ex aust ports s at t ee of eac
118t en a mrt ed fr m wor ked off the cros ead e
slide valv terwar as m enters. |r
gst eentoer e¥tF sm% t/hae alr uII’m en bfore thgt fstﬁcnvaes um
the air Forces aek the gas In Pn r?rp % tere the vaIve e?s oBene%
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Mr. Kerry ;| have en%eavoured to get the same effect
aslthts type of engine without the pumgs and without the
valves

Mr. Ross : Does that engine exhaust into the atmosphere ?
Mr. Kerry : It exhausts into the atmosphere.

Mr. Timpson : There seems to be an |mPressmn that these
internal combustion engines are more Iff cult] to upderstand
t ah the or wary ste I}t engqme | think there 1S a good
ea more(? the “ box of m teg about the la terthﬁn the
ormer %n terefore the m to rT%;meer has ar ess to learn.
etrou smost occur with the e(h anism. “mystery
hoxges ’ t¥ come to study them, are much simpler
engines than they seem, and much simpler than the steam

engine.
Mr. Redman : Have you tried the suction gas ?
Mr. Kerty: No.ifyou haye to get the suction gas producers
ou fight sy well h'ave the boi erg %nd use(f stegampengme it
$ .2 moot point if there Is any weight gaine
Mr. Redman : What is the smallest size you make ?

Mr. Kenay : 31 bore which gives the two- c[yhnder about
12 H.P. That IS the smaledst size af present. They give
12 H.P. to 1,000 H.P. according fo sizes.

Mr. Shearer, : ﬁuld Mr. KeI give us an mformath
in connexion wdth the doubl act ();( iston %en Ine t t
IS the one-cylinder engtneW|t the e tﬁosmnt the ¢ ntre

Mr. Kelly Yes that is the “ Oechelhauser ﬁnothf
Cetman e nd e, oPrsttQﬁ?n%re P W
g sketch and t}escrlpu (“h fslt on the Iac%oard
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AA Pistons, B Epr05|on space, C Exhaust ports, D Air ports, E gas ports.

This. en ine is made .in sizes yp to 1,000 horse power, Explosion.takes plac
% 3"% |sonsMpare drlvena ata teps\woc B ﬁ) f?
efo ndatlon A A each drive crossh ea sw |c are connlect swmg
rods.so as to run in unison. e ajrand gas are suppr eparate

S in the %ame manner as the Kortlgg engine %e re va Ves

ut no valves in the cylindér proper, which 15 a plain

Brl) the pumps,

Shearer ; Could you give us information_as to
the efflcrency of that eng% edoubfi %IS'[OH eng}ne N

Mr. Kerry : It has very good efficiency.

Mr. Shearer ;| should thlnkthe efflmen(ﬁ/ would be g reg
becausF In all eawgmes up. to the present we fave a dead ?
? cg mHer end, whichis statio arY the action tak lhg place
n the one plston but when bo hplstons are att ecentre
are gettmqnt e. same amo nt of pressure on ot
ourse | &m (0 parm It with the steam engine; et the
aFvanf e of th star d;here but the eﬁpa sion oud ta e
place much quicker, an a(M/ ust won ermeg what the effl-
clency o an englne of that kind would be in stéam

Mr. KeulycaWhat mllltat%eragamst it in actual 8ractlce

|s the comP ted action e:ixre SO many movin ga\rts
ma et peerrctlon IS so great as well as costing a good-dea

Mr. Shearer : D0 you have the power on the two sides ?

Mr. K eryy @ The explosion takes place between two pistons
connected by swinging levers and rods.

Mr. Shearer : On the one crank shaft |
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Mr. K erry ; Yes, you ¢ nn%ct to the one crank shaft. Some
make them wrth twd crank shafts.

Mr. Shearer : Thenwhit governs them—how do you govern
an engine with two crank Shafts ?

M. K ert ese shafts are connected up by rods similar
to the wﬁeef’ofarocomo tive. ' 0y

Mr. Shearer : That comes to the same thrng as having a
double crank on one shaft and a return connécting rod.

Mr. Redman_: One maker, | forﬁet his name for the
moment, manufactures an e(ngrne with a four-stroke cycle and
working on the same cran

Mr. Kelly s there are engrnes made in Amerrca on
that rrncr course you get Stead yrunnrnlg t]a ainst
trs ust esett st of roduction. “The Arrol-Jo on In
England and the Koc ermany are examples.

Chairman IS there an other %entleman would Irke to
ask more questions or sa n this paper, or. do K}ou
B adESRRch R Bl
B A W ot i i St
gr)nfu}elrp] ah)ouetnrtent%utlthr(r)r (s Ekoer tr(rraer 0l mot r bus Isect%%%it

Improv | wou w |
A tcoantftseeéevtﬁtett%d lEkdovins tre “%ﬁ% et
ﬁ gne wrong the answer IB tftattgere 1S not rn% ?}e matter
xvarrthgtem engrne It is the lubricating oll, that is &s Tar as we

Mr. Ketty : [)course as one entleman has remarked

ﬁbout the steam us t” ver nrce to look at)

e ever ridden on top of one of them ? Th efteam us 1S not

‘ﬁ reat a commercra success as th e petro ot erwise
emgre ?(them made, . If'you (iou usecoheor

c0a tey would e all right, and fairly Simple, but you have
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to come back to paraffin oil, and you get it. The fumes from
the steam ’bus are worse than the petrol, you don’t see them
so much, but you get the effects. | have nothing against the
steam engine, but when you have the boiler and coal furnace
the upkeep is too much, as you must have two men, one for
engine and one for firing. The steam engine is a model of
simplicity, and the idea of a two-stroke engine is to reach the
simplicity Avithout the disadvantages of the oil burner and
boiler

Chairman : Speaking for myself the title of the paper rather
led me astray. | never dreamt for a moment that the subject
was going to be on internal combustion engines until 1 came
into the room, and | was rather priding myself on being able
to say something on the subject of internal water cooling, but
I had in view high-speed engines Avith the Avater cooling in the
crank chamber. However, | might say that the firm | am
connected with have been trying various steam motor Avagons,
also one petrol wagon, but we have not yet been able to get
up the Aveight-carrying capacity. One, of 2| tons capacity,
gave excellent work as an experimental motor, it was all over
London in about three hours, which was a matter of great
importance and advantage to our firm, Avith an early market.
The steam motor wagon Avill, we are quite satisfied, work
out fairly cheaply and Avill supersede the horse AVagon, in
my opinion. | must add my quota to the expressions of
pleasure in hearing Mr. Kelly read this paper to-night. Prom
the information and experience obtained from these experi-
ments | think the subject is deserving of another night’s dis-
cussion. During the intervening time we may be able to get
more information on the subject and question Mr. Kelly more
fully. I may say for your edification, as regards papers being
read here on Petrol Oil Motors, there was one read on April

1, 1904, by Mr. Orlando Sumner, R.N.R.; you may be able
to gain something from that, also Mr. Timpson’sread on Decem-
ber 3 last, and after another read through this paper by Mr.
Kelly you ought to be quite prepared for him.

Mr. Timpson : | might say that comparing the cost of
running an 0il motor Avith other engines, the average of a
number of week’s running works out at 22s. per Aveek for the
oil motor and £6 per week for the coal engine.
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Charrman : Lrﬁe the rest of tpe memt%ers present | have
veay much enjoge this, paper, although | have been unable to

anything t0 fhe discussion. Mr.” Kelly has been abIe to
answer and I Dell reve answer correctly, everr{) question asked
him to-nigh Igoto the mem er resent but the Instityte
as a who rs in g 0 Mr. Ke thrs d%eplr( rnterestrn
Pa er, and | wou like to remind r Ke that the wh oeo
he members will have an o portunrt?/ rea rn(ﬂ it and the
drscussrog I WOU(!d like t0 move that this discussion be
adjourned to this day fortnight,

Mr. P. Smith Seconded.

Mr. Matnher ;. | have very much pleasure in proposin
heart}/ vote of thanks to MryKeIlllg fopr tﬁrs valuatgle Faddrt?on
to ou Irterature and [ think this Per together with previgus
gnners on the sub 3t shows tha tere is a consideraple
unt ofatte[rtro rrecteri to not only infernal combustion
anes ut also their a Hp ication to marine purposes. On
% the ga per through | notice there 15 one rnterestrn%
Para ph th tha}s not neéen referred to to-night, apd rtfseem
oo er'what mignt be a solytion oft epro m' of the nture
f Internal c? ?tron engrnes In the latter p art of hi

re Us te
I

Eaper Mr, Ke ers 04 %aaléﬁrnfa er?garsngno(i

en
tean I rneen%m i gqu —Yesag [n"actua

att e nstruce
Xp ép:ornt struck me as

th r
Y)\I TI Ketty.—Yes. th
aerng one o themostrm orfant In tfge | beg to propose

hearty vote of thanks to Mr. Kell
Mr. Shearer seconded.
A vote of thanks to the Chairman closed the proceedings.

in
ke
Kel
at
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ADJOURNED DISCUSSION
On March 18, 1907.
Chairman: MR. F. COOPER, R.N.R.

Chairman . Mr. Kelly lias very kindly consented to come
here again this evening, and | hope. you will be able to give
nim.enough qu(f,stlons {0 kehe,p nim ?km %now tmat Pe has come.
Copies %f the' discussion w |_?h took place at the last meetmg
are on the chaiys, and you will see from them what points hav
already been_sbrnoouvghopout In-_connexion. with this subject.

The mieeting | en for the discussion.

. E. M. Timpson : Mr. Kelly has, | think, dealt prett
ex uspve’Y‘_wm IS subéect, anuyl (?on_’t thmtélt_leaveg verg
much Tor, discussion.  However, there is one point | woul
like to refer to which he mentions, in relation to the drip of
water into the cylinder. Of course, that Is not a new Igea,

ave found It used in severa(l,cases; for instance, tnere.1s a
aunch running across. the, Medina nv_ehm the Isle or Wight,
owne br¥ Mr. J. S. White of Cowes, which hasa similar arf]a ﬂe
ment, and they are also made by Messrs. Gardner with this
arrangement,

Mr. Kerty : That is quite H?ht, but there are no makers
who at reaentmanufacture an alternate gas and steam en% £,
The water drip 1S not uncommon ; In fact, no stationary paraftin
engine can run without the water drip.

Mr. Timpson : In refation to tqe remarks about high speeds,
there .setrms 0 lﬁe a ddverslt of opinion on fhat point. To
my mind the nhigh speed engine is more inclined to waste : there
ISa certajn. time in which the internal compustjon must take
Rlace, and if you exceed that rate of combustion you must

ave a certain amount of waste.

Mr.kerry @ Well, at first, like the turbine, it was extremel
ﬁlfflc It to gyet economy with high speeds, hut the dn‘%lcultle%
ave pbeen Qvercome. and we aﬁ now able to,ﬂet ? speed of
from 800 to 1,000 Without rouble, and an engine o

at all at that speed s giving forth some power.

Mr. Timpson : But still a glreat many of the high-speed
engines waste a lot of their ofl.

any bore
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Mr. Ketty . In that case | should say it is a question of
proper mixture.

Mr. Timpson : But a great proportion of the exhausts are
quite hot.

Mr. Kerry : Well, in a sense they should be.
Mr. Timpson : Would you call that perfect combustion ?

e o combuson s to Tl & e of e, eaper e 1
exhaust, and 1f 1t 1sn’t fouled, pthe CombUStlganS recioned
to be perfect.

Mr. Timpson . But there myst be an exc%sswe amount of
oil passing to the exhaust for the enormous heat that is very
often generated.

Mr. Kerry . Not so |t deﬁ)ends upon the %o ressmn if
the %ompre sion s ressure at_ firing 1S a oud;

I the co ressmn Is 300 at firing It |? apout 500, an
eéoaltjség out 50 or 60. The temperature would be somewhere
abou

Mr. T We have engines running where you can
putyour'ﬁansﬁ overthe exhaust, % gthat IS d % 120, Y

Mr. K In an exhaust after it goes through the silenc
(Mr. Tlmeplslgn —Yes) Wefl that ISg%OW It |sgaccountert} ?

Mr. Timpson © | am of the oPmlon tha{ therh pave a
very hot exhaust )iou are wastqg gour ue ow it
ks out In actud (g)raCJce now It Is cLalme tika
et_greater power for minimum wei ht in these ee

?n ines, . but |n my opinion they are ntore for motor- cars han
oF marine work.

[ Kelly | For the high sReeg es: but the question of

% see is alwa s a q(u |% eight, and th Brogeller
rrl) esme ?r ttheeg neanseecnb
\c,)vetleémed e propeller is increased”in proportion to the
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Mr. Timpson . qurte aqree in all that is said in the pa er
respectrn t riuestono he two-cycle engine drs acrng

four-cyclg. Of Course there ar V%rea advant gesrn he fofmer
noth | thematterofspace and weight, there 15 not the slightest
doubt about that.

Anderson, (Assoc. Mem.) ;| should just like to ask
lr\/lr Kellfy If t]here is any_ chance 'of the char e ||n IS, eng IH
ring before the compression 15 complete, ac efore’t
Prston reaches the end of the stroke, as In thrs case it seems
0 me there rsaPossrbr |9/ en me om wron Su pgos
Ing.a motor- ca QIn %rgn te t00 00N
gnd instead of runnin forwardt een |g t'tak eastrrﬁ
ack, Inw rch case the car wou a y “stop on the hil
and even be in danger of running downhil am sorry | have
not had time to 90 Into the aper thoroughly, but | ut this
question merely 0 get information.

Mr Kelly That was the drffrculn¥ with the ordrnar

I -C cLe en *there was a certain a ount of expaust

eftr rn er, an there was so much of this exnhaust gas
Was 0 hot th at there was always a serious dan e of

ack rrr resu trn e speed 0 8evr us tg/pes 0

cyc to 00.0r 40 wrt Lrabrht dp

a hr rrn n |ne runnrn own ackwards,

We h toovercoetrsr ult that |s the reason of
the arr scavenging; there wont b)e ﬂrat ackhrrn ? |l the

exhaust gases are” cleared aw tyal 9 arkrn IS
(?a/ancedg contact taLes place %K/e erg(htLh gf an inc fromg the

_ Mr. Angerson : It is electrical ignition, | suppose. Does
it run well ?

Mr. Kerry : Yes, and it is a very regular-running engine.

Mr. Anders It seems to me to be an rdeaﬁ] eHrSgrne for
motor-car worﬁ there is little earrng no cams It has
always a cons(sant ressure 011t e crank shaft so that there
IS NO"Wwear and te ?n it and it can lmaut info the hands of
a more or less unskilled driver ang st t run the risk of his
making a mess of the engine. It I1s @ most interesting subject,



42 HIGH-SPEED TWO-STROKE ENGINES

the two-stroke internal combustion en%mg and | think builders
enerallr nave adogted thewron metnoas. ormarmepur ?ses
s | belfeve f( ority of mot |nes are f rto 8ht
ot M il e B
| | w Ing | | uls
that th% neeged to know in ad(ﬂtlon ?o their ex er?en ewﬂﬂ
motor-cdrs, hut the condltlons are very different. e
mogortcar engine is a O,g ht one, while the marine en me nee s
alrly heay substantial, and | do not‘1
point has met W|ht e attention If ought f0 _have had. One
of the reasons of the comparative failufe of the mternal om-
ustlon epﬁqme for marine purPoses IS that launches have been
bullt b otor -car peope only for racing rPurposes trying to
eta S ehe of 25 tB P r]ots— freak eng;mes | would ca
ich are ahso utey no use for co rperma DUTPOSES,
ut thls engine bz/ Mr. Kell ﬁ/seems to metof fil the conditions
which are neces ary for the average launch.

Mr, Ketry : The onl on 1 referred to the high s eed
in thls engi P]ye wa?] to shg %at when ?t %s a h?ﬁR %io?ep
ets rid of'the exhaust; w?h a slow fpeedt ere is f]qultg
hatever |n ettm? an equal volume. ~But | referre
%ﬁet eac Iﬁrm eed fo show that there Is not the trouble with

Mr. Anderson : With reference to the carburettor in this
engine. Do you use the exhaust gases for vaporizing the
petrol, or is it simply the air flowing over the petrol ?

fl\{l'liél’é(e”y The g{\‘r flowin o?/erott%gnpgtrol WA” Va Or%IZ?et
I 1S v ss f

? ﬁaust 1S d roun&lthe carbu¥ettor but thpt IS to prevent
reezing, not or vaporizing.

Mr. J. H. Redman (Assoc. Mem.) : With regard to the point
raised respecting the hot exhaust, |1 have found that on the
exhaust pipe being removed it very easily happened that
flame passed out of the exhaust valve. | might also say
with regard to the freezing of the carburettor that | have seen
ice nearly half an inch thick on the baffle plate inside the
carburettor, when the by-pass was not coupled up. | would
like to ask Mr. Kelly if he had any difficulty in choosing the
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strengths of the springs top and bottom to steady the inlet
vaIveg prings fop Y

ML Kerry : No, WF had no dlffrculty with that. There was
on the first engrne a little trouble In adéustrn g the size of the
alr Va|Vﬁ to, th srie of the mixture valve : of “course there are
no mechanical valves in this engine.

M. Red -1 was referring to the aytomatic valyes to
the carbﬁrethtaonr as | s ouﬁd thrr?k very IrtH g]taerence In the
stren th of the sBrrn)r’romakes a lot of drfference In the runnrng)

engrne U make these engines up to0 120
Ketty ;. Not so Iar?e as that 3( We have made
one four cyIrnder which will give nearty 50 H.P

Mr. Redman : At what speed ?

Mr. Kerty : [t is desjgned for 1,000, and I presume it wil
run at th%t y It 15 onl srg inch stroke, so that tﬁeprston speerj
Is all rignt at any rate.

E.F Assocjat should Ike ask the
au’\ﬂor\/\t herntan % 0- stro ?r ns eed int ern comb u?]
tion engine t %e used tor marrn rﬁ rpo s, as the ver
rotatly spee thecranksha 0 1,%0 10 2.0 Orvo utro
Eermrnut% ?ntrone In the paper, m tbe reIr I ormotor
arvréo]r O ut or nrt(arrene”?pure%ggssrtnr]s%urg t uestron

cagab?e o? bgrngp per egctly C ntroI ers

built fa rr t’ heav
L

n reVersi unn igata speeds, an rIr 57 S
i e
her orqaneag %)r om astﬁrn gs% \gei[l qltmow

et er th rs en rne wjll run when varying rom
slow ™ without stop ﬁ 5 J.r. ies Vs

0
recritble time to start an stop. this engrne aso W at
rse Bower of the .engine runnrng t this h
s eed, the consum tron wit gas pIants this type per
bﬁake orse oower %s ne for marine purposes
sourtb o he srmplest ki or commercial purposes
must be reliable.



M HIGH-SPEED TWO-STROKE ENGINES

Mr. K ety : The brake horse oweroftheengmementloned
Is 20 H.P. at 1000. It was ”f mteBd ed for marine wor
for marine work thes eed would be about 500 to 600 revo
tlons, Wlt a varlatlon om 100, %ut of course | dePen s
u on tne S|ze of tp Rroge ler. There was nﬂ d| IcU ty In
versmg but a clutc necessary to start the en me free
from oad With regard to the consumption, ab0lhk lg)lnt
Per brake horse power Is re ulred. Thatgractlca IS a
he consumption of mterna combustion” engines If running
at the speed designed and ever thing is om% rlgt y
malnob ctwa to obtain an |C|entt ?08/ ? s0 that
at a e pow I of the méerna ombustion en%me
bed cou[]se ?not propose to rup |
ee ut I may say that the length of the bearmgs IS
nea our ‘and a half times the diameter, which ds a far
margin. J\/I st car en |n s are lfout one to one and a half
times, and this cause etrou e

Mr. Timpson . What system of lubrication do you adopt ?

[ Kelly V)I]e have used a drip and pressure from the
exhaust or from the crank case.

Mr. Timpson : Not so much from the cylinder ?

Mr. Kerty : On to the cylinder, we have a splash in the
crank case.

Mr. Timpson : D0 you not have difficulty with the ol
finding its way upwards ?

l\ﬂr Kepty : No, we have vacuum valves on the crank case
to Keep t e pressire down.

M. Timpson : D0 you approve of the splash ?

Mr. Kerry : Yes, for the crank shaft and bearings.

Mr. R man . | find that the consuthlon of petrol at
ls. per%a Works out at 1\d gerhour er ﬁke horse power,
and with paraffin at (id. per gallon'it is fd. per hour,

Mr. Kerry : Yes, that is quite right, the consumption per
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brake horse power is practically the same for all internal com-
bustion engines. Of course you get better efficiency by using
a higher compression, but in that case you want a much heavier
engine.

Mr. Redman : Starting and stopping seem to give the
most trouble.

Mr. Kelly : Yes, for all internal combustion engines used
for marine work. The high speed is not so much for commercial
running, it is more for torpedo work with a fine pitch that
the speed is wanted.

Mr. Timpson : Do you approve of electrical ignition ?
Mr. Kelly : | do for the two-stroke engine.

Mr. Timpson . | think that is where you are in for trouble.
I have had a good deal of information from different launch
drivers who use the electric ignition and they seem to have a
great deal of difficulty with it, they are always in trouble.

Mr. Kelly : Well, if it is a question of the coil, that is the
electrician’s part of the work, we have to do with the engine.

Mr. Timpson : But you are going to put this engine into
the hands of bargees, or people who have had no previous
experience of an engine. If you are building an engine that
any one can handle, you don’t want to call in an electrician
every time it gets out of order.

Mr. Kelly : There is no need to trouble an electrician
provided he supplies you with a good coil in the first place.

Mr. Timpson : In actual practice that is an objection and
many are confused with it.

Mr. Kelly : There is no difficulty with low-tension ignition.

Mr. Timpson : Generally speaking you find a certain amount
of trouble with electric sparking.

Mr. Kelly : But | find more have difficulty with the hot
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tube gtethod With a statloBary enﬂm? the hot tube is aI

rlq ecause there 1s often % ¥ % welghing a out[t
doesn’t matter wheth r She Tires In” the rlght Bv%

or not but ut? hot tr £ 0n an orad marg/motor car

%the result ?—firin overt Ck ne cylinder breakmgz

the gower of the 0 froke engme even witn

scav ﬁlng IS practlcally |mp053|ble with d hot tub1e Take
ifie of mine, the air goes In first, carrying off all the

ex aust oase; When the 9 S comes in theré is a nice hot

tube waiting for tne rich charge of gas, and the hot tube gets it.

[oTi : The best way is to have a system adopted
whl\l/lch Is mn'oeslt)hner the hot tu\t\)leynor the COeI| Y P

etty . | know a fine two-stroke engine which pra
tICN” b%ke the flkrm who {)u?lt It s?m \( becgau et ey V\Poufd
cltn to the hot tub |t|on an ave no R ome of
ceépresent knowt% spea o t00. They had a very
goo ngine, but the hot tube ‘spoiled It.

Mr. Timpson : That is s0: we have no tube at all.

Mr. Kerry : No, but you need a very big flywheel.

M[) Timpson | A fl whﬁel l)s necessarx for marine internal
I t|on eng,nes oat 1S ruAning In a rou? sea
eavy gdle of win teengme IS syre”to race ave
seen etn en%m runmrhg undekthe e conditions withouyt a sto
But allow 9 or all that in these engines you want S|mio ICI
%e ere more you can do without elther tabes or sparking t

Mr. K erry : 0f course you have to start with the blow-lamp.

Mr. Timpson : YoUu must generate heat in any case.
’ d then of course there is the disadvantage
Olet Kbe”f)fywhee J

Mr. Timpson : They all require a flywheel.

Mr. Kerty : A four-cylinder engine of the two-stroke type
should not.
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Mr. Timpson :1Is your two-stroke engine without a flywheel ?
Mr. Kelly : Only big enough to form a clutch.
Mr. Timpson : Still it is a flywheel.

Mr. Kelly : You can't call it a flywheel, it doesn’t give any
help to the engine, being only about 7 to 8 Ib. weight.

Mr. Timpson : For what size of engine 2

Mr. Kerry ; 50 horse- power It is only a clutch, not 3

i eae\lre i'h Eaaiyu“?eﬁﬂg I d°eﬁ2$eW%”FntJ‘%fJV¥Pa%?én I

0
gee d, alth oug d V%et stﬁv duyr nnrn% “ then or course
marine Work “you always have the propeller.
Mr, Trmpson There is not much of the nature of a flywheel
about a propeller.

Kelty . The eﬁrogeller IS always breahrnﬁ the f g/whe
motron The flywhe csnotcoun somuc marin Wor

qar sstopgp and reverhsrng ou av WVO CK inder
ou eactrng team engine they don’t anta wheel, hejther
IS one wanted with a four- cyIr der single-acting engine of the
two-stroke type.

Mr. Trmp . v(?n then they all carry heay fl};wheel
th?X are often frtte to steam veises | marife iternal
that ugtsrr%)rg rlztngrnes need a heavy flywheel; I don’t know one

Mr. Kelly : It is better to do away with the flywheel if
you can do without it.

Mr. Timpson : Certainly, the more you can do without it
the better, but | don’t think you can do without it.

Mr. Redman : The matter_ of rgndtron is of the greatest

impartance, and | think there is ana vantage In the eIectrrc
Ignition In being able to, ad*ust and cont[olr 3%1 not relx ﬁ
uc ?n automatrc lgnition, as a very little dirterence |

ttrr]me 0 ngar Ing makes a great difference in the running of
e engi
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Mr. Kelly : That is true, the firing must take place at the
psychological moment, which you can effect by means of the
coil, with accumulators or magnetos.

Mr. Redman : 1 suppose you refer to the single coil, with
high-tension distributor.

Mr. Kelly : We have been very lucky in getting hold of a
coil for the four-cylinder engine which has only one trembler
to it.

Mr. Redman : On the low-tension side? Mr. Kelly :
Yes.

Mr. Redman : You have a contact breaker on the shaft, |
suppose. Mr. Kelly : Yes.

lYtr Red With re ard to uIIrn ug II think tn

er wouﬂahelp the enP eto In t
ane nowo rt tookdthre mrnutesto I

u[pte eav . Dopt o consider the engine wou

art practrcall with no load at aI when driving a“propel er

Mr. K uite right, with a propeller the load increases
with theelsile/edQ ! Prop

hairman ; We have to thank those that have taken art
edrs ussion, arhdé)erha s Mr. tﬁelly rsrust as wek nleased
tg rscus lon note PO ed as.he wis estog
away the9 0 train. | think this tarn eenaY]
valuab| p Persoa I not reco ectaw
the author sbeen 50 thoroug ?/conv rsant wit rssu ect
and 50 quick to rcku the drift oft uestron ave
tened oman agrers nt srooma su[]ete arret
uestron ten ma es | rfrcult or.the aut or t
xact at rs In the mind of the uest;foners

own us how reata s as ot his supjec b

l)<ern a%e to see the po nts drregcttp Hey Were menti neé y

Mr. Anderson : | have much Pleasure in lﬁ)roposrng a hearty
vote of thanks to Mr. Kelly fof reading this pape
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Mr. Timpson : As Mr. Cooper has said, Mr. Kelly has a
great knowledge of his subject and has been very ready in
taking up all the points that were raised. We owe much to
him for coming again to-night to reply to these questions, and
1 have therefore much pleasure in seconding this vote of thanks.

Mr. Kelly : | thank you very much for the reception you
have given me on both occasions. | have studied the subLect
of two-stroke engines very fully, almost every kind, and shall
be pleased at any other time to give you the benefit of my
experience on them.

A vote of thanks was then accorded to the Chairman, and
the proceedings closed.






