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INSTITUTE OF MARINE ENGINEERS

Vor. XVIII

5& Romford Road, Stratford

December 3, 1906.
PREFACE.

At the meeting of the Institute held here this evenln'(‘}/I Eaper
on “ Oil Engines for Marine Purposes ™ was read J
Tltmps%n (member), which opens up a subject of growing
Interes

Tne discussion was adjourned till Monday, Janu aary 7, ang
as there are several very important points touched dpon not

only in the paper but in the dlscussmn which took Iace this
evening, |t IS gesired that members who have had exgerlence
of thls class of engine, or who can ?lve expression to opinions
on t e su gestlons made by the author in'regard to auxiliary
mac Inery, should do so either in speech or In“writing, In oraer
that the "value of the paper may be enhanced by the con-
tributions to the discussion.

Jas. Adamson,
Hon. Secretary.



Oil Engines for Marine Purposes.

By MR, F. M. TIMPSON.

Read Monday, December 3rd, 1906.
Chairman : Mr. W. C. ROBERTS, R.N.R.

The value of Paraffin Ol Enfqrnes seems to be fully appreciateg
f?r land purPoses judging rom the number employed in all
classes of work andthe can be found |vrn everys trsfactron
even In the hands of ractrcal uns labour, the only
skilled supervision berng the perro ical vrsrt of the Insurance
Inspector.  This would seem to prove that the difficulties in
running are not complicated and should cayse no anxiety
to the Marine Engineer of the day, but rather lessen same, as
well designed oil Bngines have fewer workrnggarts than those
worked by steam, and If treated with care’require but little
attention.” For some years ﬁast motors obtaining power
from low flash orls such as naphtha and petroI have been fitted
as a general rule for the prog)u sron of pleasure boats, fishing
craft,“etc., in the United States and_some Continenfal coun-
trres and more recently in Great Britain, The servrce glven
g these mrlrtors has befen afs amrule nsatrtsfgcéor utethelodane-
s, of explosjon Ire_from.usj S xplosiv
g Irits, cou%ledwrtﬁ ﬂecost has rathegr retarded(r]m% Po ress
for use In every day commercial work. Still a lot of va uabIe
experience has been gained and will, no doubt, prove of great
seryice n the constriiction of engines to use the heavier and
higher flash oils, and as there Now seems a growrn? demand for
en%mes using paraffin, ma ersafegrvrn the matiey attention,
and we haveanumbero firms offe |ng aring paraffin motors.
Man}/of these are lim|ted Power ang ver few can give over
50 or 60 B while ot s are unable to ?0 over 10 or 20
HP. " At the present these (o not seriously tac Ie a ver
Important commercral demand which_exists; m fish rhﬁ

In ustr}/ andtwrt a thterw to this a firm \#rt wt omth

ass0c ut In hand this year e drifter with a three-
yﬁrnr!er oil'engine o% 250 B I-YP W |chgrs Ihfreve 1 eIarr[rest
oil eng meg/ t ma e in_th |? country.  The engine’in qu%s lon
was ( eirgn to have simplicity in“working, and although not
yet fully completed In respect to sea trials, has proved a
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thorough success as an oil engine. The engine is of the Cen-
tral Valve Type and Peck’s patented design, having one
valve on each” cylinder head for admission of the charqe and
air valves with connexion to the crank chamber and cy mder
In the first instance, for the supply of ah’ pressure=w |ch
Is obtained by the piston trunk working into an a”“?h
crank chamber; and in the second |nstance to mix with the
oil feed and supply fresh air to scavenge the cylinder, thus
cleaning. oyt foul gases before compressing the fresh charge.
The oil’is ted to the cylinder b 3/ gravity dnd controlled by
governor arrangement Cuttln? ff su'o y In the event of &x-
Cessive speed. ~Combustion Takes placé every down stroke
and Is of such a nature that the exhaust temperature on test
was as low as 120° F., while there Was no objectionable noise
from the_exhaust as is common with petrol engtnes of high
power. To facilitate starting the engine, a small oil engine
driving an ajr compressor is provided, and compressed afr Is
used as an impulse in moving the main engines which are
warme uH round the cylinder h%ads by theexhaust of the
small_engi e betng carried round them. “I am not quite posi-
tive if the lamp “for warming up 1s now enttrely |spensed
with, but believe such is the “case, and toy pe of engine
the heat generated ny.the %ontlnuous combustl n.Is sufftmen&
to ensurea regular frln? the char e %u lation of spee
and reversing Is accom ayuse of a f% hermq pro eIIer
WhICh enables the pitc be vdried or the s placed neu-
tra In WhICh event the governor controlled the englne per-
ectg on, trial, wh|Ie the "Astern movement was prompt, the
vessél being brought to a dead stop in her own length. [t is
considered y the makers that aIt ough objections are raised
on account of feath erlneg ropel ers it is ‘majnly from the
I|m|te amount of experiénce In their use, as, whe ofastrong
mmge esqn as In thts case, they admjt of guwk an
eas han Ilng of the, vessel,_one.man working the steering gear
the driving engines. But in view of the actual necessity
for a reversing engine where, vessels are working, in narrow
and shallow waters, it is Possmle to make the en%tne reverse,
and a Itﬁhter %ob of this type 15 in hand at present. In addi-
tion to_the dritter mentioried there 1s in course of construction
twin oll engtn%s of 360 B.H.P. for a trawler, now being fitted
with the machinery at Leith, also two 60 H.P, engin€s have
been recently delivered, one being duplicate of a set sent to
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Burmabh, in the latter part of 1905, which is giving good ser-
vice to its owners. The other has been installed in a sailing
barge carrying 60 tons ; this vessel successfully completed
her trials recently and at the time of writing was lying at
Leith with a cargo of coal for the South, where she resumes
her station as a general carrier between the Isle of Wight and
Southampton. This, | believe, is the first motor boat for
ordinary commercial use built and engined completely in this
country, the results from which are looked for with some in-
terest. Other engines of higher power than any mentioned
are contemplated, and with the proportions devised, a com-
plication of cylinders is unnecessary and the weight of machin-
ery is cut down to reasonable limits. This could be further
decreased, but it is considered desirable to keep on the present
lines until further experience is gained over longer runs. |
may mention in the case of a vessel engined for Isle of Wight
owners that a speed of over nine knots per hour was easily
obtalned

D to the gresent | have touched on what has been done
W|th|n my kn wIedge as regards marine propulsion by paraftin
eng mes of Ir? powers ut as the enging Is by reason of its
stea %/ running well adapted for electric [ighting | may men-
tlont at atwo -cylinder engine, 150 H.P., hds beén constructed
for a well known engmeerm? firm, and arranged {0 use S0
termed crude oil, also’ several small’sets for train Ilghtlng In
South Africa, and a set drlva centrifugal P gs for |rr|ga-
tion pF Poses these have all worked wel open U
point fof consideration as to the adoption of qil engme |n
place of steam for auxiliary engines on hoard ship.. This
offers advan(flgnes in first c?st and actual runnmg whlle the
engines, could e put in full power service In about three to
f|ve minutes from. dead coId In constructlon there would
be ﬁ?reat saving in, plpe lines, cond er] rb plant, etc., which
Wit FrESf price of cog er woud con3|derabe not
counting abour in connectin the boiler power and
conse%uentys ace would be capa Ie of substantial reductlon
also coal bunkerage in proportion WhICh would outwen%;
extra cost for englnes For electric ligh tm% purposes my ide
has, been that this important plant shotld be on the main deck
as it has occurred within the memory of the majority thaf in
the case of spipwreck the fact of thé machinery beihg below
water line placed the vessel in darkness, thus adding” horror
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and loss of life which perhaps might have been reduced if
those who were lost could have seen what they were doing.
Qil engines, being quite independent, would of course run as
long as there was oil in their feed tanks. The same argument
would apply in case of pumps, as in the event of fire there is no
waiting to raise steam, and if engines are fitted with compressed
air reservoirs which can be filled by a simple arrangement while
at work, starting is quicldy accomplished. Of course it may
be said that with fire the presence of oil required for engines
might aggravate the danger, but fire as a rule does not com-
mence in the machinery space, and even if using high flash oils
such could be stored in a double bottom well out of the danger
zone. Generally speaking there is a wide opening for auxiliary
oil engines, not taking into account what may be done in the
way of propelling machinery later on. Steam has taken many
years to acquire its present efficiency and has gained that by
the experience of many engineers in actual running.

In regard to cost of running oil engines of the type mentioned
the consumption of oil is guaranteed not to exceed half pint
per B.H.P. per hour, and, as a matter of fact, this has been con-
siderably reduced in practice, figures for which I am not able
to give at the moment but the comparison with steam will not
be unfavourable with engines of equal brake horse power.
The oil engine does not lend itself to waste, as too much fuel
will drown or stop it, and cost ceases from the moment of stop-
ping till actually required for service again, while it is at dis-
posal within five minutes as long as there is oil to hand. Stop-
ping and starting at short intervals may hardly be so quick as
with steam, but this can be much accelerated with a compressed
air arrangement, and there is no danger in the quick start off
which must occur with oil engines. Speaking of this point,
it would be well to remember that as the crank shaft is given a
sudden load it is advisable to allow a good margin of strength,
as bending has been known to take place from this cause. An
important point in the paraffin oil engine is that the engine be
set to consume the class of oil that is to be obtained in the
locality where it is to work, as it will be readily understood
different oils vary in flash point, and using the wrong oil will
occasion considerable trouble; this is much aggravated in the
case of engines sent abroad and considerable difficulty has arisen
fronrthis cause. Another trouble that has come to my notice
has been lack of allowance for difference in temperature of
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crrculatrng water in tropical climates, and in the case of a barge
engrne re entlr{ tested the conditions of running were made s
nedr as possible similar to where the engine was to be located.
When the engine is running, the exhaust vapour shauld be clear,
d If of @ smoky nature this shows too much oil s being sup-
Pre Such ma be remedre y putting a smaller nerIe In
he supp yp e, utt ere should be ng sign of this defect with
a properly adjusted engine when running full. _ If when start-
Ing up thiere rs difficulty In getting .away it wil ?enerally be
found due to an overdose of oil which must be cleared away
pefore a correct start can be made. In the engrne | speak of
It 15 considered correct after heating the cylindér head to turn
on oil 10 seconds before appI}/rng Impulseé to the engine; o
Course, every engrne will have Its peculrarrtres which the attend-
ant wil] soon become accustomed fo. The maiter of varia-
tion of speed in oil engines will still bear rmprovement
as supplies of ajr and ol require adjustment;. this, | thrnk
will soon be perfected and allow the same ease in speed var
tion as with steam. Another very important point is the
maximum soeed at which an oil engine can be driven wth
econom %h speeds may give ?rea er gower with a smaller
engine, hut there is a timé Ifmit for combustion and any cut
trn of this means a passing of fuel through the exhaust; it
wouId be consjdered good practice to make adjustments wh ch
frllow for steady combustion throughout the downstroke ; this
eads to a steadier mean pressure’ and turning movement of
crank. Many engrnes are more explosive than the internal com-
bustion typ ne is, often asked how frequently oil engine
yIrnders requrre cleaning ; this depends greatly on'the attend-
ance, and whrIe In some cases enPrnes may Tun for months others
requrre loo rng to more often. d ot be a lahorious %ob
to "have an Inspection once a month, certainly 1t is a very
tlrch easler rocessthanborler cleanrnp Gumming Llp of the
cylinder is jncreased b usrngunsurtab Iubrrcatrnﬁ orusrng
different orIfueIthant e eng rne ISset for ; a case which camet
my notice recentl Wasca se by{Juttrn araffrnfortheen%rne
rnalrdseed orIcas Wi ht eresu thatt enging soon
P would not work. " In eng rneso t eenclose type with
Pston trunk wor rn rnto a crank c amber some diffi 8ult IS
oupd in the insp ecr no bearrngns which may become, dan %r
ously hot before eing noticed; this point has determined
construction of the Gpen type as a necessrty In large sizes.

Q.)
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This gives greater security and also allows mare expeditious
overhauling“and examination of the main shaft. Objections
wererajsed against this on account of the heloht of engine, but
these objections are found to be uncalled for in arge engines, and
not necessary In small sizes, as the entlreu [ﬁers ructdre can be
easily lifted.~ A feature in oil engines for marine propulsion is
that engines, whether 1, 2 or 3 cylinder are independent units
and ca be cut out to reduce speed and consumption of fuel,
while the arrangement of engines should be that the break-
down of anyone“should not affectworking of others, The parts
should he made in standard sizes to gatge, enabling them to
be useq for any of the driving engines.” Cutting out one engine
was tried In vessels mentioned which gave a fair rate of speed
with reduced oil consumption proportionate to the power cut
out; this is certamly an advantage, as In steam practice the
economy 1s not always pr ortlonate in reduced powers. Of
recent ears gas en |neSW|h producing plant have been tr|ed
In c%na bar%es with some de?ree of success, but thlst eo
machinery 15 more complicated than the simple oif e e
and 1t Is an open ﬂuestlon as to any gain in econo yoverr sults
from the oil engine | have ment| ned Thep rlceo 0|Igoverhs
this, and Iflnd on3| erabe anX|e |s 0c a3|one y the res
entmonogaoyo thew rld’s o) su L| eyusers sa%
%uarante have we t at with ease demang t ere m|
eno HS? in price of oil %in whlcht e[y ?re seemln%y correct
u q rom the mcreatsed cost of petrol with largér demand
owing to the number of motor cars, etc, Our late President
mentioned In course of address to ys.in this room that his Com-
Pan ad to destroy large suantltles of crude oil for which
hey. had no market: and advised us to ?lve our attention to
the’internal combustion engme whose urther adoptlon would
doubtless W|den demand for oil. I am (fure the fact of an
surpl ussugp h Isnot common propern?/ It |s more common|
considered that any Increased denfand would be met wit
higher ﬁrlces Some definite announcement by the Oil Trusts
as {0 their line of actlon |n case of mcregse consu (ﬁ)thﬂ—
which would be very a[%ey augmented ¥genera option
of il engines—would sire, assist in getting them Into use
h|s omt has been brou ht up to me on many occasions and
X peoge whose opmlons are of weight. At t ep reient
have several tyPes of power In use—steam, hydraulic an
electricity, all of which 'have a starting source |n the boiler.
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Accumulator and d%/namo and I belreve oil. coupled with
compressed air, will eyet oun eqtr)ra In elasticity and relia-
bility to any. It wil| "be al owed all_that a considerable
amount of experiment is required manewrndustr with failure
and drsapgorntment In gaining, perfection, but i have good
reason to elieve that the way"is clear for higher powered ol
en%lrnes The firm | speak of will take on &ngines to 3,000
d, with practical demonstration of reversing engine,

antrcrgate to have a number at work shortly 1n every day com-
mercial work, antrcrnatrng from results to ‘date that they mil
hold their ownwith. fnot be more economical than, steam-driven
vessels, One ?uestron which arises in the adoption of motor
power is that of handling_ cargo, as with steam vessels the boiler
Is always available for winches, and there is, of course, no such
reservoir of power in the mofor installation, but it may be over-
come by using compressed air, which was done in the case of the
drifter built and worked with satrsfactory results on caPstan
andwrnch Otherwise motorwrnc e? a be fltted, and to en-
sure_ef |crentworkrnﬂ] athorou yre jablé friction clutch must
be fitted to handle ewrnc pre erany one with clutch gear
handle controlling both clutch and braké. Motors are not good
starters on a dead load, so for hauling or lifting purposes the
aforementioned requires careful consideration fo_ ensure good
working. A coil clutch manufactured by the Coil Clutch Co,,
Johnstane, would give efficient work rnge in this service, and IS
adapted to couple With the winch brake as mentioned, As a
eneral rule, In internal combustion engrnes the_one that has
een designed for steadiest pressure thraughout its stroke and
not to exCeed rate of piston speed suitablg for complete com-
bustronshouldrgrvethe best results In practice ; sim Ircrty With
accessibilit parts is essentra to" success, a cated
arrange ent on prings and rHotrons a }n some typ ds ﬁ
not at al| conducive o confidence, and for barge ang_fis
craft work the machine must be such that IS work |ng ca
be readily ‘understood by any person ofordrnar¥ intell |9ence
trained ehgineers not berng employed as arule in these services
In closing this paper I wish to mentron | am not pretendrn%
to e an expert inoil engines, but such mformatron as | hav
ained In daily contact” with, the development of the P

%rnemax be beneficial in rarsrngdrscussron on thrsrmportant
IndUstry which 1s as yet in the early stages.
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Mr. Ti_m pson then said that during the past week the motor
barge VIXeN, to which he had referred, had undergone trials
in the south of England, and those trials had been very
satisfactory to all concerned. She brought up alongside
Southampton Docks, after calling at various places. They
took her to Portsmouth, and during the run they had rather
heavy weather ; yet all had gone well, and they had no trouble
with the engine.

Mr. W. Lawrie said he feared it was rather more than one
could do to discuss a subject of which they knew so very little.
The paper had been very clear, and had given them a pretty
good idea of the oil engine. But he thought it would have
been an improvement if there had been one or two drawings
on a fairly large scale, to show the construction of the engine.
That, at a glance, would have given them a better idea than
they could get from reading the paper. It appeared that this
engine could be run so easily that engineers might require to
look for some other vocation presently. The oil engine
would probably come into general use on rivers like the Thames,
where they had a great number of small craft which simply
ran up or down with the tide. With a very simple engine
such as had been described, the machinery could be got to
work at very short notice, and no very great expert knowledge
was required. One of the points about the oil engine was the
fouling. He understood that the residue from the oil in some
particular engines gave more or less trouble. Of course he had
no doubt that could be got over, and no doubt Mr. Timpson
could give them his experience on the matter. The author
had mentioned sets of one, two, and three cylinders, which
were independent units, each connected to its own crank.
He wished to know what B.H.P. could now be got from one
cylinder. The feathering propeller seemed to be a drawback.
Still, from what Mr. Timpson had said about the design of
that particular propeller it might be quite suitable for ordinary
purposes. He noted that these oil engines did not reverse
so quickly as the steam ; and such would certainly be a draw-
back, at any rate if the loss of time in starting was at all
appreciable. But perhaps Mr. Timpson would further en-
lighten them on that. As a rule they were left to find out
such defects for themselves. When the engines were eased
down and the combustion of the oil was not so complete as
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when they were runnrng full, did they throw out any great
amount of smoke ?

I. Timpson . NO. The engines were slowed down b
cuttrn out the cylinders, and further reduced speed was go
bﬁ’ owerrn il suolol% but care had to be taken to s?t

ea djust ent to a minimum point; there was a little dif
Icuu“tnS about that. The range of speed was about 150 revo-

Mr. L awrie Said he was jyst trying fo get at the points
which apoealed to him. He]daredysagg if onge nad trmepto g
through' the paper carefully there wére many points which
might occur to one.

Mr. W E. Farenden Said he had no experience with oil
en rneiJ ansy kind. He would like, however, to know what
boats, besides those engaged in the fishing mdustrey the author
would recommend to ude that .type of engine.  Thé author had
said that combustion took place every down-stroke. Was he
to upderstand that rtwas only on the down stroke that com-
bustion took place ? Was 1t only a srn&e acting engine ?
Could not the main engrnes be started without the small oil
engrne mentioned In thé paper ? The author had mentioned
the feathering propeller to reversrng That seemed rather
objectionable.” If those engrnes could be made to reverse it
would be a r\],\reat advantag He understood that the revers-
Ing engine Was most necessary, especially when the vessel
had fto work in shallow and narrow waters, ,instead of usrng

eathering propeller. ~ Perhaps Mr. Timpson could e

Rlarn how thé reversin as done. . The author had said he
ad attended the tri % a certarn boat af Southampton
last week. He woul e would give them a few

ore partrﬁulars as 10 the results of th% s of th t 60-ton
arge.  Whnat was t e space occu |e e mac Inery as
comﬁared with a steam engine and boil er and_the weight of
machinery, and also the consumption of the oil for that size
of enorne’? Also, would the author give them the time It
took 10 start and stop that engine 7 He thought he had
mentioned that when thejr wanted to ease down tiiey cut out
one or two of the cylinders, thus reducing the power, consump-
tion of fuel, etc., and that that enabled them to keep the
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engine going and reduce the speed of the boat. Mr. Timpson
mentioned that it was most important that oil engines should
consume the one class of oil they were made for. Did that
mean that the same class of oil should always be used from
the time of starting ? He thought it was a pity that Mr.
Timpson had not got a few detailed drawings or a small
model of one of those engines. It would have been very in-
structive if they could have seen a section of one of those oil
engines.

It appeared to him that in order to make the internal com-
bustion oil engine suitable for marine purposes, it should be
reversible, capable of being promptly regulated to any desired
point between full-speed and dead-slow, and also of being
quickly stopped, and started either for ahead, or for going
astern.

Mr. H. Bertram asked what was the slowest possible speed
for an oil engine.

Mr. Timpson : we could run this engine at about 100 revo-
lutions, the maximum number of revolutions being about 300.

Mr. A. H. M ather said he thought the absence of any
drawings was very unfortunate. The paper was a very good
one and brought the subject well before them. Perhaps Mr.
Timpson could manage the drawings later on : if he could do
so it would bring the paper right up to full requirements. He
did not see in the paper any description of the working of the
engines, whether it was what was known as a two or a four-
stroke motor, or what the principle of the working was. He
had had a little bit of handling of petrol motors of the two-
stroke plan, and he had found that one of the worst features
in connexion with them, especially with single-cylinder engines,
was that which had just been raised by Mr. Bertram. There
was not sufficient variation of speed to permit of handling the
boat with anything like reasonable facility. Unless those
engines were kept going at a fairly high rate of revolution they
stopped, at a most critical moment generally. If they were
trying to make their moorings amongst other boats against the
tide, they had to slow down and proceed cautiously, and
there was always the risk of the engine stopping altogether.
Before they could get the engine away again they had
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probably drifted down with the tide and were in a fair way to
do some damage. Some men handling these small boats pre-
ferred, even in crowded waters, to keep up a good speed on
the boat, as it steered better than when travelling slowly, but
if they touched any other craft they were sure to do a lot of
damage which would have been avoided had the boat been
travelling at a lower speed. To keep a low speed on the boat
it was a common practice to run the engine at a high enough
speed to ensure against its stopping, and work the clutch in
and out of gear, giving the propeller a short stoppage and
then a race ahead again sufficient to just maintain the required
slow speed of boat. If the speed could be varied over a con-
siderable range the oil engine would be a more suitable power
for boat propulsion. If they could rely with confidence
on the ability to reduce the speed, as with a steam engine,
and over the same range, he thought there would be a much
better chance of those oil engines being taken up than there
was at the present time. He thought that was one of the
big faults.

Mr. J. R. Rutiiyex said it appeared from the paper that
not only engineers for taking charge of these engines could
be dispensed with, but there would be no more boiler-makers.
He could see this engine was going to do away with both
steam and boilers. He had no doubt that if Mr. Timpson
could give them some further details as to the results, it
would enable them to understand it better. |If they could
only get an engine that would keep speed while the ship was
going various speeds, he thought it would enable the engine
to do better work ; that was to say, that the ship should go
any speed when the engine was going full speed. He thought
the author had mentioned that the ship might go at slow or
fast speed while the engine was running at the same speed.
He should like to see some drawings and tables of results in
regard to those engines.

Mr. Shackleton Said that Messrs, Priestman were one. of
the first tp brlnq forward the paraffin engine as a marlne
motor, and he believed { heY werg almost unique In th elrrP
ticular way. Up to 1895 the had paraffln engmes running
on marine’ work as large as which was, of course
well in advance of the times, There had been several makers
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who had expenmented with oil en%mes notably Messrs.
Crossley and Hornsby, but the reasont ey had abandoned the
larger engmes or those over 20 B.H.P., was on account of the
producer ? plant. He regretted that the author had only
gnlven tha engme a brief show in his paper. He saw that
e engine reférred to bx the author was of the th e which
fired |ts own charge. at o course, would not be bad for
the engine up to pro ably 20 B.H.P., but as he assumed the
author was gom(\; to deal W|th engines up to 3,000 B e
was afraid “thal method would” be rather unsattsfact
Even In smaIIer eénnes it had frequently been found
the firing had vane and ona arge engine that wou
more senous fluctuation. It would medn_.no end of broke
crank shafts, With an independent ignition it would be
PnOSSIble to advance the sparklndnln high |s_oee s, W |ch woyld
ean an economy m ue consu rotlon et ou
very large work, ‘about 75 per cent, of the mak ers ac aban-
doried the oil engine, and were now all turning their attentlon
to marine en?mes usm>i producer or suctlon gBas panmarlne

thought Messrs. Crossley had now in hapd
engines, with suction plant. He thought that was the ideal
Rower for heavy marine work. He could not say that they
ad any en%me running whtch had run conttnuously for SIX
months’ night and day’ |th and (fn gines that had been
accom lished years ag The, last and most serious thtng he
o]d sa ag amst the oi engine was that its cost, compared
with mo ern [t)ro ucer plant,”was double, %nd also that with
producer plant at work they might have' their winch engines
working on the same plant as”the main en?mes In" the
mater of reversing, he thought it would be a most essenttal
to have a third engine to do the reversm% With regard to
the cutting out of one c%/ inder, |t would Dbe qmte |mp055|ble
with enolme? of 3 ar% g to.do it. The only wa o uld
beb re |ab mdepe de t| n|t|on and throttlm —thrott mg
il when easmgf down. Shafts had frequently been broke
two cylinders Tiring badly or mlssmﬂ There was a last
factor which might be mentioned, and that was the odour of
a paraffin engine. ~The odour of paraffin pervaded every-
thing : at least that was his experlence of the paraffin enginé ;
ﬁnd although the oth er;zgrt of the paper was most admirahle,
ethou%ht as he had said, that beyond 20 B.H.P. the paraffin
englne ad no chance In' competition with the suction gas

engine

B
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Mr. C. S. Reid said that Mr. Timpson’'s paper had had a
most depressing effect on his spirits. He now realized how
hopelessly out of date he was in his knowledge of motor
matters. His experience of motors was with a class of boat
which the author had dismissed in his first paragraph, viz.
the American type, running either with naphtha or benzine.
During the past four years he had been on ships trading in
the South Sea Islands, and each of those vessels had carried
a motor launch. As third engineer, it had been his work to
look after that motor launch. In one trade, where the motor
launch had to make long runs away from the ship, he had
always to accompany it, and thus he had seen its defects.
He had also seen the engines put to the hardest test that
small launch engines could be put to. In that trade the
launch would be sent away from the ship at any hour of the
day or night, -without any regard to weather, and it might
have to go plunging away through the darkness to the island,
and might be brought up by a chunk of coral found in the
road. Those were specially built wooden launches, and were
very heavy. They were all fitted with one-cylinder engines,
and were all of one type, and had the old style of sparking.
In that sparking device two pieces of metal were brought into
contact in the cylinders, one of which was insulated and the other
connected with the engine. They were not run off magnets,
such as he had seen since he came home. In the first place,
those boats were sent out by their makers totally unfitted for
heavy sea work. They were unprotected, and the first
business was to cover all the wires with paraffin wax wherever
they showed. The next trouble was that a splash of spray
would stop the engine. Those engines had been put into
open launches without any covering at all. If the boat took
a sea over the engine would stop. The air-pipes were led
down into what would be the bilge of the boat, and when
she took a sea over, itwould then get into the cylinder. When
all those defects were remedied, the engines gave fairly good
results, but he believed they would be expensive compared
with present-day running. In one round trip he had made a
note of the distance the boat travelled during the trip, and
the amount of work she did in the way of towing, and the
amount of oil used. She would leave the ship on a run and
go ashore with two empty barges, or with a little material for
trading with the natives in them. She would return to the
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ship with eight tons of copra, four tons in each barge, The
weather might be anything. In a round trip thé launch
covered 300" miles, and towed those Itarges 150 miles fairly
Ilght_ and 150 miles loaded down. Forty-five gallons _of
bénzine were consumed, which gave about 12 pintS per mile.
The engines of those launches Were of the one-cylinder t%pe,
and they were registered in the builders’ price list as If H.P,
He did ‘not know whether that would be American nominal
horse-power or brake horse-power. (To Mr. Timpson) Do
you think that would be brake horse-power ?

Mr. Timpson : Probably brake horse-power.

Mr. Rejd, continuing, said that was the work the launch did
through the trip. Workl_ngnfrom the price of benzine, which
he did not know, they might be able to guess whether it was
a cheap run. He was of ‘opinion that tfiings m_|r?ht be done
much cheaper now by using an up-to-date” engine. For re-
versm? there was an ordlnam{ fast proEeIIer and thg boa
was driven ahead by a friction clutch, or astern by geared beve
wheels. There W?]S the same ob+ect|on as with the turbln?:
they did not get the same power Tor going astern. .~ They could
slow the hoat'down to any handling’speéd and brmag heralong-
side the ship by the throttle valve, or they could throw the
engine out of gear f%r a little while. _The% W%Lﬂd lose no
way, and she could be brought anngmde e ship as easﬂy
gglgossmle, so that passengers could be landed quite comfort-

Mr. R. Cooper said he would like to take the opportunity
as a new membper to thank the Inétltute for the himour 1t had
done him, and he looked forward to bem% present at many
more meetings, from which he had no doubt he would derive
considerable "bengfit. ~ With re?ard to Mr. Timpson’s, paPer
It threw a certajn amount of Night on the matter of intefnal
combuystion enqlnes, more particularly the one which used
paraffin for ful : th he was afraid the author wehs rather
sanquine about the_future in regard to engines of that type
for marine work.  To him the EOS,IIIOH seemed to tfe that for
small powers In smﬁll craft those oil engines were all rignt and
could be used with great advantage n conjunction ‘with a
reversible propeller, of which there” were several good types
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on the market. He knew that with a reversible pr [beller
they could bring the launch into narrow waterways and R
to jetties and into docks, and manoguvre the boat about wit
great ease. They could have the tiller in one hand and the
feversing gear i the other, thus adjustm their speed and
direction at the same time. But t e varra le propeller was
not a new thmg, because, rough Y speak m%}l tw nty years
ago there was 4 fairly large one rtt essrs Harland
Wolft, where he was brou[q up. ropeller had a
gun-metal_boss and bronze blades and mtern | gear for vary-
ing the pitch of the blades, and was not really a reversing,
but a feathering propeller. ~ One object was to get the
bIades fore and aft for sailing purpoges. But there was an
{ectron to_the feathering propeller. Sand and grit gnot
eween the flange of the blades and the boss, so that
blades worked [oose. Sometimes also the blades “seized.”
It seemed to him that the development of very economical
engines for marine purposes Y rather in the “direction In-
dicated bIYI Mr. Shacketon that was to say, the suction gas
engine.  He believed he was right in sayrng that that was
about the cheapest form of power there ‘was at the present
time. There were a number of barges fitted with that Plant
and a number of makers of rrrood repute were la mo hem
selves out for that work. Last summer he had a tfip through
HoIIand and there he saw quite a number of barges which
cou carr 300 tons on the canal. ~ Those barges were driven
“)ara m motors and for vessels of that kind he thour{rht
that in a very shart time the suction gas ﬁlantwould oust th
Para fin ‘motor.. There was no doubt t
aunches and river boats and small coasting steamers, there
was a good field for paraffin motors within certain limits,
M°“th2°&hhr'”ngtn“eh' et wete & s Sheapet and & oo
%e | safer. Mrngrd ﬁad been tefrn otethe toub?es heghad
had m the South Seas with motor boats and he was sure that
%]en(seman would feel reljeved and gratified to know that the
ern practice in reoard to those b%ats had Improved. The
ow tension | néon now, Wit P }/or sea etmrT;
b ar there was anger of short cifculti g and “misfi mg\
The leads were now much better covered than they Were
great mistake which motor builders made In the ear ler sta e
was In putting motor car engines Into boats. They ran the

at for small craft,
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at an unreasonable speed altogether, with the result that a
large proportion of the horse-power was used simply in churn-
ing up the water and producing cavitation. Now they had
seen the error of their ways and had slowed down the speed
of the engines. There was one point he would like to ask a
guestion about in regard to the particular engine the author
had referred to. What were the means of the preliminary
heating up ? How was the necessary temperature obtained ?
He understood that once that was obtained and the engine
set going the heat was maintained.

Mr. James Anderson said he would like to know the method
of vaporizing the oil. He gathered from the author that the
oil was injected into the cylinder in the form of a spray. But
he would like to know more definitely, because that seemed
to him one of the weak points that might be with the engine,
if the oil were injected in the form of a stream instead of as a
spray. The oil would be inclined to carbonize on the cylin-
der heads. The question of ignition had been brought up,
and relying upon the temperature of the cylinder walls and
cover meant that when different mixtures were employed for
different powers the ignition took place approximately at
the one point. To him that seemed a very serious drawback
in the engine. With electric ignition the point of ignition
could be advanced, as had been said before, and very much
more economical results obtained from the engine. Coming to
a comparison of the oil engine with the producer gas engine
or steam, he said that the principal advantage claimed for
an oil engine was reduction in weight and simplicity in work-
ing, over steam and over producer gas plant. It was the case that
the oil engine was lighter and gave more space for cargo than
steam. By going in for producer gas plant they were going
back somewhat to the state of the steam engine, because
with that plant one required producer and boilers which needed
attendance. For coasters and canal barges, where the cost
of running bore a fairly large proportion to the amount of
cargo carried, it seemed to him absolutely essential that the
engine should be as cheaply run as possible. With a producer
plant one would almost require to have a man to look after
the firing of the boiler and the producer. With an oil engine
one turned round a tap, started the engine, and went up to
the reversing handle and tiller, and then the engine did the
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rest. One could not steer and fire a boiler at the same time.
It seemed to him that in point of running, the oil engine had a
decided advantage. Another point was weight. An engine
for using oil went into a very small space. With the steam
engine they had the extra space taken up by the boiler. In
the case of producer gas that also was necessary, and must
detract very considerably from the carrying capacity and
earning of the vessel. It seemed to him that for canal work
and small coasting boats the oil engine had the advantage
over both steam and producer gas. Unfortunately, Mr. Timpson
had only mentioned one fact in connexion with the oil con-
sumption, and that was that the motor required half a pint of
paraffin per B.H.P. per hour. He thought it would have been
a great help to them if the author had ascertained what the
approximate cost of paraffin was, and had compared it with
the consumption and cost of petrol. He thought that if Mr.
Timpson could give them one or two figures of that description
it would add greatly to the interest of the paper.

Mr. M. Lang said that from what they had heard that night
there was a certain future before the internal combustion
engine for marine work, but it was very uncertain in which
line it was most likely to develop. Therewas the producergas
plant, and also a likelihood of the development of the oil
engine, of which Mr. Timpson had spoken. There were huge
supplies of oil fuel throughout the world, and the oil “ trusts ”
would be sure to get their hands on them if there was any
possibility of making anything out of them. After all, the
principal thing which would decide how the thing would de-
velop was the commercial aspect of the question : which
could be done most cheaply ? The question of weight and
the amount of space taken up by the engine were both minor
considerations to the commercial aspect as to which would
pay and which could be done more cheaply—the producer
plant carrying stocks of fuel on board or the oil engine. The
internal combustion engine, compared with the steam engine,
was still comparatively in its infancy. It had not reached
anything like the stage of perfection that the steam engine
had. There were defects to be overcome, while gas and oil
engines usually required to have a big fly-wheel, which was
rather a hindrance, placed in a ship. Vibration, too, was
an undesirable thing. Notwithstanding all its advantages,
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however, thegrogress of the mternal combustron engine for
marine Pur 0ses “must pe b Tgra ual, and steam engineers
need not tear the possibility of the bread being taken out of
their mouths for many years to come, at any raté. The steam
engine would take a ot of Killing yet.

Mr. J. Thom Said he had not had the gleasure of hearrnq
the paper read, as he was late inarriving. ~ Speaking of interna
combustion enﬂrnes of all classes he thought there was no
questron but that th eg must be considered; as there IS very
little doubt they are more effrcrent than steam engines in re?ard
to heat effrcrencY The fuel might be dearer in the first in
stance but it would go further. The ecopomy of the steam engine
had been greatly improved by superheating the steam, Con-
Eervatron 0 thewaste gasesa by the creatjon ofhrﬂh vacuum
ut even then It cap haraly e compared with the internal
combustron en ine of to-day’'which one might say is only in its
infancy. Id not know’what points had been brought out
V\y Mr Trmlrltson or the kind ofenrqrne referr dto in his Faper
ith reference to the more volatife ors used for interna
bustronengrnes Petrol enzrneandt eIrke edr not think
they would be sultable for Iarge ship work. They are dearer
han the heavrerl_r‘rrades of ojl and more Irable to cause accidents
% POSI? eavy %ra e oil can be urchased at 2d. to
LH ?al on, which; used |n an internal com ustron engine,
wo dbrn | more han Iy mewrt steam. his oanron
|ese grne was one of the most effrcrent for heavy
%rade olls and the freest from complications In the mafter
f antron etc. In 1t the air 1s compressed to_something like
0p Persquare Inch, grvrngatemP rature sufficient to |gn|te
the fuel when deIrvered Into"the cy nder This high pressure
has. t\he effect of allowing the gra yal expansion of the gas,
whic ?e comPare ﬁ) action 0 steam There “are
one or two electrical Installations, Where Drese ebn%me?] are
used entrrelkl producing, power at -1 of a penny per brak orse
power and the Board of Trade unit of eIectrrcrty at -145 of a
penn In one of thesg msta lations the Board of Trade unit,
Inc udrng wgrks %osts IS, only 362 ence e, deIrvered at the
switch-board.  This en?me is only a ourcyce If we could
have a two-cycle it 1s very evident one cylinder would do double
the work, and the cost of the en%me would he onlg about half,
With reference to weight, an engine of this class should not
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much exceed that of a steam marine type, saving all the wer?ht
of boilers. A Irgn ter engine than {his, and very suitable

marine wor e one usmg araffin oil, which“can be stored
on hoard ship with small chance of accident or little increase
of premium. Something has been seen of what it can do, and it

IS hoped rtmaIy 500N comeweIIto the front, forrterI undoubt
edly fin ace. [t mignt be mentrone y the way, that
petroI engmes have been ma e weighing as little as 4 to 6 1.

P r braké horse power for light land work, an exceedrngly
ow figure. Referring to producer gas, one_gentleman had
spoken of a boiler beirg necessary: this 1S so witli a pressure gas
plant, but not with suctjon gas, which is the most likely to'be
of use on board ship.  The latter requires less attention and is
the most economical. A steady turning.moment can always
be obtamed b¥ multiplying the Cranks of mcreasmd the werg t
W eel. here rs very little drffrculty In starting a our
cy m er engme cassgs of internal combustron eng Td
d to be taken | to consideration now, and ng engmeer
affordtosa hed not know something about them” Th eYare
all workabl and mostly suitable for ‘one purpose or another

r.J. H. Redman said that on a sailing ship he had seen a
IrttIe vertical paraffin engme drrvrn% a_ winch.” That was the
only instance where ne fad seen paratfin berng used for such
a purﬁose In the engine Mr. Timpson had”spoken of, he
thour? t there must be three seﬁarate crank centres. How
e keep them independent and prevent the charge from
rl,‘%?ir(len ct;rom one to another ?  Also, how was the vaporizing

ied ou

Mr. W, Lawrre said they had heard jt asserted that night
that the pro ucer as plant éts superjor to the other. “In
regard to the or e drne would Mr, Trmgson tell them the
space it o?cu led for a given power ? ? g member
ve them igures to prove the superiority of the producer gas
lant ? [t Would be as well to have thé comparison brought
orward in some way or another.

The Ch aid he thought it would be interesting_to
know theatrﬁrtno? diameter o? the cy(hunder for the vagrred
powers. What was the limit ?
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Mr. Timpson : We now have cylinders Up to 16 inches.

The Chairman : Have you any idea of the pressure in the
explosion chamber ?

Mr. Timpson : From 250 to 400 Ib.

The Chairman : 1t would need a pretty strong cylinder to
stand that.

Mr. Timpson then replied to the various questrons which had
been raised durrnq the discussion. Mr. Lawrie, he said, had
referred to the fou rng of the eagrne In regard to that pornt
however, a great deal depended on the attendance.” The
attendant mrght tamper wrth the oil supply and give the
engine too much oil. "That would cause fouling ver ra rdIX

he would aIso get fouling If they used too much ubrr atl %
oil rnAhe enclosed crank case. That lubricating oil woul
carried up into the cylinder. The man assoclated with
firm, who had goneou to Burma was out in the East for srx
months, and Ke never opene % tevapgrrser for cleaning
for over two monts and there was very
little to deaI wrt He had then recommenged thm the
shouId tak e r %nce a fortnr ht. The Job would on
take about half our. There was no ca bonrzrng In the
? linder rtseIf rt was all in the head, Inre ard to the B.H.P.

r one cylinder, they could o t 80 H.P. Yor one cylrnder
There was no drf ficulty with he reversrng gro&e ler.
could handea oat soe uipped as_ quickl ){)coudan
ordinary vessel.  There w sareversrng engrne and yturnrng
a handle they could put the engrne one WaP/ of anoher The
point of the eversrng engine ha beenexpla ned. Tne feather-
Ing propeller allowed a good rangeo speed. They could put
it Tull oyt or to a very fine pitch.  They were able'to take the
barge Vixen to the Wharf, and there Wwas no drffrcult An-
othér gentleman had spoken of one cyrlrnder bernq ouf as
conve rng an eIement of danger. WO en Ines
runnjng a ey .cut out a cyIrnder regularly out
causing a y breakrnq of shafts. "Tt was not an epro rvg
engine, butan internal combustion en%rne Mr. Farenden ha
referred to the type of boats for which the oil engines were
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adaptable. He would say that they were available for
almost anK tg pe of hoat—yacht, trawlér, barge, or tow-boat.
His firm just given “quotations for several tow-boats,
one of which was hé thougnt, to have engines of the revers-
rng fype. In the driftel there was a r{rreat variation of
geed Easily handled by one man, they thought the
feathering propeller was préferable to the reversing engine.
There was no  difficulty whatever, as he had" seen it
work reqularly. - In regard to rgnrtron of charq rn the frrst
glace thiey had to get heat t% a[i)orrze the oi emace
blow-lamp on the cylinder e for two or three nutes
Heating too much did harm . they got the correct trme y
experience.  Two, minutes was suf crent When th e%/
the cylinder suffrcrentl hot, they turned Ahe engrne 0 te
posrtron mar then opened on the air, and it wotld go away
Imme rate%/ ere was no trouble. In regard t0 sgace
occupred t e en?me on the, Vixen occupied about
t.'6in b ft 9|n 21t. That point was brought home to
hrm by the carrrers The wanted to have the samecargo space
on thé %as before, engine was Bvaced In the crew’s
sh)ace and e forecastle refrtted so there Was no alteration in
the earr}nng capacity whatever. ~ Reference had also been made
to the classof oil which should be used. He had mentioned that
%artrcularly, because people sent home from Australia and New
eal an orderin Paraffrn ol engrne and thely ?ecte to
say what cass was availablg. They coud get different
brands. The en rne would be sent out and th en it gave
trouble or did not run any time af all. Then the nurchasers
said, “ The engine is no good.”  If the oil were stated, and a
sample sent home, and the engine trmedto burn that oil, there
was no trouble in workrng the engine. hey eould rea just
t e en rne but r| took g little time. Again, the or enr{rrne
did no alway s faI Into the hﬁnds of an ¢ ert

had spoken o th ety eof wor rnrlr Hewou call rt asrng
eerﬁtrlnne grlrﬂrne hey might call it a two or three-stroke

It was ust purely and simply a single-acting engine,

ta rng ressure onJ the one Z. e at ertﬁeyr dow% strokeg Ingthe

bette Bes of engine if was better to have a co ro S SU p

alr %n having a little engrne they coul a ave
160 ofarr ressure.  With the maIIertyPethey a riven an

arr com ressor off the main en?me shaf

and”could throw 1f
out of gear whenever they wante

d. The question of the oll
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versus the producer plant had been raised. He mr?ht say
that he knew of some results, which hewasnotatPresen able to
grve buthe did not think many suction gas plants could do
etter than these,  There was no_ comparison as to space, and
the weight was light in _comparison with suction gas plant.
He knew canal people who had tried suction gas, and so far
they were not taken with it. A man who had never seen an
en%me In. hig life could become acquainted with an oil en ine
within five davs be able to handle jt. That was the king
of thing that would apf)eal to the ordinary carrrer He had
seen youngsters of twe ve or ourteen (t!ears of age handling
oll engrnes on the river, Cooper had asked as to the means
of h trn? but he had aIread referred fo the fact that they
used a blow-lamp. The used no petrol whatever It was
paraffin right through, Vagorrzrng almost fook place
before It entered the ¢ |vlrnder n.the opening of the central
valve it met a certain part of mixture rnsrde the cyIrnder
Another point referred to was the cost of paraffin as compare
with petrol. If they took a paraffin eng |ne o t at tb/rE
and 1 ﬁ) B.H.P. running for twelve hours A reckoned
it would cost £5 per Week, whilst P%trol wouId c ét £20 tor
srmrlargower ta rngaverage price of the two commodities. Mr.
had spoken of Vibration.~ He couldsajvthat the vibration
of the 60 H.P. engine was nothing d hear, before the
official trraI t(?k Iace t at the engine vr brated.
engine Vi rate some o musth ave medal e(d with the ad
justment of the or Th twas what Mr. Peck, the patentee
said. _Then another enteman had referred 0 the smell of
garaffrn He hrmsef routhrshandoverthe exhaust vapour
nd could notsme It, erewasnosme whenthe enging was
properg adjusted. Crude ojl couId be used in that eng rne rf
re urre bt rt necessitated. special ag aratus. (v found
egr took on cru eorI very likely the Prrcew uld rise
e ondt t of ordinary paraffin, * He t oug the inclination
wouId e more to Use’a partraIIy refined 0il than cryude oil.
They had a partition between gach ¢ Irnder and when he
spok% of “unit” he meant that each cv linder was a unit
which could be cut out they cut out one cylinder they
would have half the power. They had no trouble with leakagé.

The Chairman said he thought Mr. Timpson deserved
sincere thanks for the very intefesting paper he had given
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them, and for the lucid way lie had reﬁlled to the questions
asked. He was very pleased to hear the young,members of
the Institute takm% such an interest in the subject, because
it would no doubt Gevelop upon them in after years.

Mr. John Thom seconded the proposed vote of thanks to
Mr. Timpson.

Mr. Timpson said it was a Pleasure to him to he able to
bring a matter of any interest forward. It was their duty to
do as much as the¥I could for the interests of the Institute In
expressmP as much as they knew on various subjects. He
thought le could get some “sketches and photographs for the
adjourned meeting.

The discussion was then adjourned to Monday, January 7,
A vote of thanks to the Chairman concluded the proceedings.
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ADJOURNED DTSCUSSTON.

mJanuary 7, 1907.
Chairman: MR. W. LAWRIE.

The Chairman : When Mr. TrmPson read his paper some
time ago, it was quite evident that most of the members had
only a verﬁ hazy 1dea of the engine 110 was describing, and it
was thought that if a few drawings were ntroduced 1t would
have helped very much towards understanding the system on
which the engirie Avorked. Mr. Timpson has done ‘what_he
could in the matter, but it was rather difficult to rh;et detailed
drawings, so we_have to depend very much on the explana-
tign which Mr. TrmEson will be able to give us. No doubt he
will be able to make the details clear.

Mr. Trmpson said thaf the engrnes were used for three classes
of work namey ﬁumprn%water electric lighting, and marine
propulsion, ad with him three slides showing, engines
of each type. Hewoudbe verg/FIeased to answer any inquiries
In reg ar to the varr%us pornt n connexion with the e drne
Ver y likely some re pornts ad occurred since last meeting,
and those he would be pleased to answer as far as possiple.

He had obtained three lantern slides and a couple of prints
of the epgines, whijch were now being passed round, but he
regretted these did not show the details and sections,

E. Earenden exPressed redret that Mr. Timpson
had not bein aPe to surm/ any sec |onal drawings of the
engine as asked for at the last meeting on his pa er so that
the ycotrdsee the formation and constructron of the engine
In quesron

Timpson said in this engine it was by compression.
On the head there was a chambegwrth an air v%ltlve on the side
which ?(dmrtt alr on the down-stroke of dth piston. The
up stro e sucked In t e air to crank case and the down stroke
cause compresiro X tonPers uare inch, . Thatairwent
up the pipe at the back, and mixed with paraffrn coming from
feed reservoirs, At a cert%m point the valve opened and ad-
mitted a supply. When the engine came up that ignited, and
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an exnlosmn took place. In the first starting they had to
heat the engine : that took about three minutes,“and was
U|te sufflment 0 tqet a start. He had seen an englne run-
ntng for about eighthours withouta stop.  That was’a 2-cycle
en ine, andtheﬁ/ ad no occasion to run more than four hours.
Th e went with that engine from Newport (LW.) to South-
ampton and then to Portsmouth.

Macartney (Member from Sydne}; sald he thought
he had had about 200"to 300 oil engines t routg his hands.
After an inadvertent stop to get a fresh star the had to
sweep out the cylinder by taking a few turns by h nd . in
order to get away again. He fad seen oil engiries rupning
both valvéless and as”described b}/ Mr. Timpson:  Mr. Timp-
son had referred to 250 H.P. 3-cylinder engines. He had not
seen one of that size. Most of his experience had been W|t the
four-cycle englnes running from If up to GH.P. He was at
%rese t spem [ly interested intwo ; one of 50 and the other of
OH.P. "Theywere American engines, buttheyalsohad englnes
made locally in New South Wales, Th e dlfference n frlce be-
tween benzine and kerosene was so small that they found
It better to work with benzine, as they had a cIeaner cylinder
and p trouble with it. . He did not know much about the
English_paraftin, but, r\udgln(ﬁ from the colour ang the smoke
given off, he would ca it'a owgradekerosene They worked
entirely either with ag htha or benzine. In land practice
In Austraha there Were t the present time hundreds of those
0|I engines In use, They mostly used benzine, and were em-
ployed In sheep-shearing sheds, butter making, wood- cuttln?
creameries, etc.  The 0i englne In recent years had certainly
come to the front. M. Timpson had referred to the feathey-
In ro eller. He woudbllke to know how long that would
ru WI hout giving trou

Mr.. Timpson Said he knew of one running now which had
heen in USe for over twelve months without getting into troyble.
That was fitted on a boat plying on the lrrawaddy River.
Refernng to the fouling of c%hnders Mr. Timpson’ said he
nad never had a stop age from that cause, and he had seen
the engine opened up after runnln% for fourteen days and
there was no deposit In It ; so that Trouble seemed to"pe en-
tirely done away with by the proportions of the engine he
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had described, as it seemed to consume the oil entirely, giving
Rerfect combustion. By a_man who went to Burmah he
ad been told some intéresting particulars as to the workrng
of the enrrrrne He assured him'that he had run the engin
for over three months without cIeanrng and that when he
0ﬁegveadS Irtrsle% there was no residue ; ordiary Burmah paraffin

Mr. Macartney ; In marine practice do yoy work with an
unﬁjer -water exhaust, or do you exhaust direct into the atmo-
sphere ?

Mr. Timpson : Into the atmosphere.

Mr. Macartney, contrnurn%/1 referred to the remarks made
at the revrous meetrn% l% I who had had a
R/IOOd dea of ex errencer eSouth Pacrfrcrwrthmotorlaunches

had s oken of using 45 gallons of benzine for a 300
mile run He himself would™not fike to say how much those
engines used. W ith engines of If H P.up to 10H.P. he found
that J gallon of benzrn? Was used per porse-power per hour
In a larger engine, say of 5 t eco sumptron would
come down fo about 09 onsg g hour, That
was with benzine and they couId 0 tdown 10 about the same
with kerosene.

Mr. Timpson, said they cou

|d take a Proportron between the
consumption %rven and a 10(t) er
t

tak
H.P. o motor, and draw a
E rS e basis that the oil

comparison of prices curren
er week as against £20 for

engine could be run at abou
the petrol engine.

Mr. Macartney : How do you test the horse-power ?

Mr. Timpson : With a brake. Continuing he said that at
the revr?us meeting a Elornt had been rajsed in relation to
weight o machrnerg been taking notes of some
suction gas plantof 2,000 H.P.  That worked out at 240 tons,
whereas"the oil engine would only work out at 55 tons for the
same horse-power.
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The Chairman referred to the producer gasl_olant whrch he
had heard was a thrng worth looking. into happened to
see in the Ship g| World for the prevrous week a comparrson
ang that | %urnal also ﬁave a sketch ofag[as suctron pIant to-
ether with figures which were supplie W. May,
e managrn?hengrneerto Messrs. Beardmore Thatzqentleman
had dealt'with the weights for a_cargo steamer of 2,000 H
His comparison of engrne weiglits was as follows :—

Gas engine = cylinders, 1,000 B.H.P.
Weight in working order. : : : .85 tons
Producer for samé . : . : B,

, 120 tONS
2 in number o 0 tons

2000 LN.p. triple expansion marines steam engrne 110 tONS
Boilers for the same . . 210

320 tons

Thus it would be seen that the comparative weights were as
three to four.

But there was no questron of the two classes. With the
suction gas plant they had to have a producer, and they must
have coal. ' Ope difficufty was that a|l classes of cod| were
not very good for producrnq gas. The or |nary coaI they
could harn wrth a steam poiler could no be use o]r a
producer plant. ~Anthracite coal was all ant Onthe

ne ofthe reatdrffrcultresa ainst producer ga
? ﬁr Igfl rﬁson hagdescrrbed seemed

ace of I, een mew '%

a very srmpea arr for t eyonIy requrre oil. - They required
no coa nor mach merx Il 'that was needed was a tank of
oll, and it seemed to un that the suctron gas ttrl nt was.out
ofrt m comgarrson oneortwo members a the revrous
meetin spoken very. favourah] u of it; however, t ere
seemed several thrnﬁs against rt O course there mr l%e
something a rIrarnstt e en ﬂ]ne which Timpson was d scrr

Ing ang was what they would Irke to ‘get at.

Mr. Arnold gV|srtor) said he and his brother had received
an Invitation from their honorary secretary to attend that
evening. He and his rothe1 were'interested’in the navigation
of the ‘Upper Medway, with barges trading principally” from
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Tonbridge and round to London,_down the Medway and up
the hames as far as London. Those barges, which carried
ab t seventy to elghty tons were towed at vanous sta es
by ugs and orses, and t(? y Were now on te look out ra
petter and chea er metho of running the boats, ?]
been struc ru TIMmpson’s paper, an entract ofw |c
had read in The Mechanlcal World, and he ventured to write
to. the secretarlu of the Institute, asking If he might be per-
mitted to atterid the discussion.

The Chairman ; It would seem as if this engine is just the
t%/ge reﬂuued for the workl)/ou refer to ; 1t 15750 simple, and
the man on deck can wor

Mr. Arnotd Said they were used extenswelg on the Con-
tinent in barges. He had seen them in Dordrecht, in Holland.

Mr. Tlmpson said the s ]ystem was apart from anry gther
Itwas a 2c c%englne here was an |m33 ? every down-
stroke. TheTe had heen ag ?]d deal of troub W|th ZCX
englnes through foul mg but the Rroportlons which
been arrived at had overcome. that difficulty so far as h
could [earn. He knew of cgrtaln hoats which” had been sent
abroad, They were w?rke with native labour, and there
%ﬁemed to be"no complaint of any kind made in regard to
em

Mr. Macartney said the auth%r stated that twice the power
with equal weighf was got from this engine over others. In s

QwWn expenence he had found on taklng out the welgh(ls of
2-cycle engines against 4-cycle enqlnes of P., they dig not
vary 15 Ib. in weight. - Usually the difference was very little

Mr. Timpson said it depended greatly on the desn_in of the
engine. I-Fe knew of one make of engine on the 2-cycle princi-
pIe and for equal powers it was nearly double the engine he
advocated, both in size and weight.

Mr. Macartney Said he had not found such a dlfference
between the 2ceyce and the, 4-cycle, The}/ also got petter
resylts out of th 4cyceeng|nes They go apurer mixture
In the cylinders.

c



OIL ENGINES FOR MARINE PURPQOSES

Mr. Timpson : That is quite true, but these defects are to
be overcome.

Mr. Macartney said the oil engineer’s ideal was the 2-cycle
valveless engine, "if he could possibly get it, but so far he
thought he had failed, He had nof seen the engine described

r. Timpson, but If he saw qne in section he would he able
to understand 1t a great deal better. So far as weight was
concerned they had not found. a qreat difference between the
2-cycle and the 4-cycle used in the Colonies, and the speed
of Tevolutions still Temained about the same.

Mr. Timpson said that the purer the mixture was, the better
the rPower would be. With" the engine he had dealt with,
when running full speed the exhaust was perfectly clear. He
could Put his iand overthe exhaust outlet, and they could hardly
trace the odour of paraffin.  They might when startlng away,
but when the eanme was heated up and thoroughly under way
she was perfectly clear.

Mr. Macartney : From what you say in your paper it
appears to be an"ideal 2-cycle engine.

Mr. Timpson : That is what the inventor claims it to be.

Mr. W. Britton Said he understood that the system in this
engine for dealln? with the oil was by atomizing it, whereas
In “other engines the oil was vaporized.. What was the dif-
ference and” what was the advantage of one over the other?

M. Timpson : The,advantaﬂ]e of atomizing the oil and
Bassm it into the cylinder I1s that you get more power than
y vagorlzmg it outside.

Mr. Britton ; How is it atomized ?

Mr. Timpson : The air and oil mix, and there is a peculiarl
forme? r'{‘éé’é".'n‘ which they mingle with a motion WhPC?] break%

the oil in pieces and sprays 1t in.
Mr. A. Robertson Said : The use of oil engines'for marine
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work would certainly seem to be confined to small craft, where
the a vantagnes %s compared with the steam engine are manK
asinstanced e reduction jn engine and bunker space, wer t
of machrnery and Iower caprtal outlay required. ” Very i
has been said in th eLPa per, or_hrought out in thf drscussron
with re?ar to the future ossrbrlrtres ofthernterna combustion
engme or ordinary steamers When we consider their adop-
tr n or aroer vessels we come in contact with difficylties
as present practice is concerned, have not been
overcome | ref er to the reversing chiefly, and | take it from
Mr. Timpson’sremarks that his firm haveé a reversible engine
under construction. A brief description of how this is done
would be of very great Interest to all hhe members of the
Institute. This, U£ to the present not avrng been demon-
strated, ouronI thodsofreversrn are by medns of a feather-
Ing Rrope ler of a reversing clutch, the engine always running
In"the same direction. The feathering propeller has many
working 0parts which are liable to oet out of order, and the
clutch es not ap Pea to rt)ractrc% engineers owrng to the
amount 0 gearrn% necessitates, t ou n for small power the
latter are very etficient, reversm% sto]ppm&r quite easrhy
and allowing “of smart manoeuvring. estron of trie
arr Ing of il f?r fuel has already been lar ey overcome
though~to be able to obtain the full advant ges where ol
engines are installed, the oil would need to be carried In
thé ballast tanks, an arrangement which does not_seem to
commend itself n Practrce as 1t would necessitate fittin
elaborate s stem 0 separatrng and settlmg tanks and t ere
Is always the liability ‘of accident b %roun Ing, etc when
the fuel would probabIY be lost by leak F hen e get
an engine that can easry be reversed wil'be as elastic as a
steam engine, and will rin af all speeds, we shall not he
far from “seeing oil engines fitted to ocean-goin steamers
and in this respect I should Irke to refer “to "Mr, Trmo
son’s remarks, w ere he says he b ereves that oil coupleg with
com ressed arr wr (vet be“found etLua in eIastrcrl_v an relia-
bility to any ower at preSent In use. Here he cer-
tainly seems t ave made a forecast that 1s lik Ig to pr?ve
true In the near future. | would like to ask whethér he refers
to compressed air bern%used directly on the piston for revers-
g F poses or in what other warv he antic|pates. deveIoP-
ments. | am associated with arranigements that will shortly
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be made to build an internal combustron ennrne in ﬁombrna ion
with a turbine. Its efficiency, considering Tt as a heat engine,
IS verY high, but after makrng ample aIIowances for the differ-
ence that must exist betwegn t eory and ractrce an effi-
ciency of 50 per cent, of the calorific 'value oft e fuel should
easily be obtajned, whilst the best heat effrcrean/ obtarned |n
the [atest modern engine is 33 per cent, as a maximum,
engine In which | am interested uses compressed air as a medrum
for” the absorption ?f the heat at ﬁresent lost In the exhaust
gases and water-cooling arrangements.  The work thus stored
p In this compressed air by raising ifs temperature 1S ex-
Pande In a srnecrall constructed reversible turbine harnefsed
0 the marne nrnes aft. Further, over and above the utiliza-
tion of the heat which is wasted at present, this turbine makes
the engine an elastic one, Inasmuch as 1t |5 made powerful
enough” with the pressure of the compressed air to overcome
the friction and the compressions of the combustion engrne
thus making, the whole as easil reversrble and re%u lated
a Steam engine, which is a great desi eratum
to ask Mr. Trmpson what r#rantrtg/ crrculatrng water h
uses per B. HP and the dr erencé of temperature between
rn et and outl e% Also, w at are the nighest temperatures
of the gases he.has met with in th een(?rne cKhnders This,
I beIreve has given a great deal of troubTe in the Diesel engine

in the past.

Mr. Timpson, referring to the air ﬁnd ofl mixture, said the
altering of 'speed depended very much on the mixture. They
must have a certain mixture of il and_air to cause combustior.
In regard to the amount of crrculatrnlg water used, he was
sorry hie could not give them any information. He had not
the data with him." Those were some of the points he could
not get. All he could speak of was what he had seen running.

Mr. R. Cooper Said the su%e&t was one in regard to whrch
theravera]g% marrn? enqrneer not a very deep know ed?
are ewas he majority of speakers w 0 had
ceded him, in that he had expected to see some diagrams, and
et some further inf rmatron But 1t would not ¢o to pre?
r. Timpson {00 muc ont atgornt and It was quite possible
that it. would not be advisabl Ive away t0o much in
connexion with this engine. as one of the speakers
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who at the previous meeting had raised the point of suction
as power, and he then gave the opinion that that was
e cheapest form of power known. "He had intended to
look .much degper into the subject before attendrn that
evening’s meeting, but th eg/ new the drsturbrn? effects, of
the Christmas and New Yéar holidays. . Just before comjng
away that evening from the office he picked up a number
of makers catalogues and pnce Irsts with the jdea of gettrng
from th em what™th ea/ guarant He found that quite a
common figure was 1 er hour for one penny. That
Was Agd per B.H. - Und er ome condrtrons that ‘went as
low & H.P. our, In regard to coal con
sumption, the harrmanw urte rrghtrn sa rnﬁ that anthra
clte seemed to be, If nota so utey ecessary, most desirable.
The coal consumption he found fo be, on an average 1 1.
Per B.H.P. It ranged from § “t)< to' 1) Ib, should be
emembered that they were speaking 0 brake orse- power
and in regard to comparatrvely smaII engines—not Iar%
marin engrnes of thousar] %rse power. Then with
regar toking, It wou seem that 1t was only neces-
sary to stoke at rnter (als of 5 to 6 hours, so that from
those figures 1t would appear tat under certain con-
ditions at least suction. as engines_on board a parge or
coaster would be the right thing, ~ There was nother E)ornt
he would ke to refer t0. Mr. "Macartney prven
what seemed to bearatherstarthn%statement tha the weight
of certain 2-cycle and 4cyce Ines of the siame hors-
Bower were as nearly as possible equa—only a few pounds
Ifference.  He would like to ask whether the two engines he
referred to were of abgut the same revolu(srons er minyte.
A fast-rupning enging of 100 horse-power an 3 s o runnrng
engrrhe of the”same horse-power would be widely different |
weight

Mr. A. Robertson Said he would Irke to refer to the 80
ger cent, efficiency mentioned in regard to suctron ﬁtas D ant
uch an efficiency was, he thought, impossible : tiiey “could
not have taken into account the frrctron and varr us other
l0sses. EffrcrencR/ meant the actual worktgot out of the engine
compared with the calorific value of the fuel they were usrng

C The makers give 80 per cent, of the calorific
va|\4e of thOeOpfueI s give 80p !
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Mr. Rainey also referred to the 80 per cent, effrgrencg men-
troned by Mr, Cooper. So far as he remembere fessor
Ewing had said that the hrghest effrcrenc¥ was 136 per. cent
wrth Diesel oil engine. believed that was the highest
effrcrency ne would give, erther for a steam, gas, or oil engine.

Mr. R. Cooper : It must be understood that the 80 per cent
efficiency | mentioned was not the combined efficiency of
erfrgtrtne ]anril producer, but 80 per cent, of the possible vaIue
of ‘the fue

The Chairman s3jd that for small power whether it was thjs
partrculartyﬁe of o1l engine or some oth erB/ pe, he was stronql
of opinion t at before long they would bg used very free
There was al ways a drffrcultywrth single-acting engines; because
of th 3” avrn% y-wheel whrch Wag not very desirable on

oar as Ip, i teg could avoid jt. There was not the [east

doubt that their drawbacks would soon become apparent hut
no gou%trkth]oseenwonueld behrenet |entsoorm% waay Iuntr ey i to
00d worki r uesti | s
?ur Ines hadgbee% raised, bu(ﬂ he aid not n(p %vheth % that
would ever come about. It was one of thoset Ings which

1ght.come along in the future, but with their present know-
Ied e it looked as if it were a long way off,

Mr. F..E. Sheppard Said he had seen the effrcrencg obf those
engines in the Australasian Colonjes as referred
Macartney. —In Auckland (N. Z)) the rfrlots used an oil- en |ne
launch, and the same applied to Wellington.  But the
Zealand Government had rather krIIed the smaII launche h
deciding that the must carr% %ertr icated engrneer w |c
meant an expensé of £20 a ont g'rsma cutter, e
?] mall frshrngb ats were o eﬂ ed, an he thou%ht the}/
ad cerfificate engrneer% ere a long way ahead of our
waters In the use of suc eng es. T eAmerrcans were aI 0
flhe d of our makers, and had a store or worksh Ih)
and. The British manufacturer was but little known there
wrt his oil engine. They had those ol en Ines rn some of
% th{ee asted schooners running between the_islands
andth colonies.  Some 0 thoseboats ereun er the Samoan
and others under the German f a% and th e\kl/ %ot on ve g
They came into harbour all right, and went alongside the
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wharves without atug. But he could not quite agree with Mr,
Timpson apout the smell_” From rather g Ion? way off one
couId smell them like a G.E.R. engine when It wa$ burning
paraffin,

Mr. Timpson : Internal combustion means combustion of
oil gas in the engine cylinders.

Mr. Sheppard, continuing, said that from what he had seen
of the oil engrnes In New "Zealand, he thought there was a
brrIIrant future before them He could not sanhether they
used the feath errnﬁr Prope ler or not. The only launches.h

d been in had clutches. He could not tell them anythrng
about the larger ones.

Mr. Macartney There are very few feathering propellers
in th foIomes Hethou ht the Unjon Co., of San Francisco,
was the |rst compan to come mto the market in the Colonies.
I% was followed by e Hercules Co., and the Standard Co.,

ew York. Now their name was quron There were four
%]‘0 reIrahIe eagmes and they were all of the 4-cycle w
wou very few wo rn% with reversible propellérs.

mostly worked on the clutch prrncrrfle. There was a
frrc lon cIutch for going ahead, and a bevelled gear for going
ftern The en%me could run, and the shaft stand strII The

i.r was cum ersome and hard t oper?te but ﬁtr it W?é
reliable.  When the vessel was under sail alone t ehy wou
ut the twoblades of the proiﬂeler vertrcadybehmdt e é?
ost Reference had been made to the anger of ing

aphtha and benzrne So far, however, they had h d very
Irt e trouble in that respect. He knew of one twin-screw
auxiliary schooner burning paraffip. He knew of two usrng
benzine that were burnt.” One of those casualtres occurre
in the foIIowrn manner —The engrneer found someth md
checking his or tsrt came down thé vaporizer. Instea
turning t e or of he disconpected at the vaporizer in order
to bIowt roug got a nig %er to hod his thu]mb over the
pipe whrlsth bew th ouh estruc a match to examine
|t we t 1€ nigg (rfr g) den ﬂr the whrte man—in fact

jumpe over oar oun the Kanakat
most reIrabIe man_ for those eng mes ana % Id w at
he was told ana did not try to aIter thrngs ad known
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a first- cIass certrfreated engnneer to alter his trmrn%; ?ear and
was firing half-way down estroke and then complain that
his engine woyld not work. That engine was well over half
stroke before firing.  As they knew, in"retarding the spark she
Was well over the Centre befgre the char%e fired, and he thought
tat was the(fafest way to handle the boat when gorn ann%
side. ney hargour he thoyght there wer
tered Ieasure boats fitted with orI en?mes and anoth er 00
emg oye commercially, ranging from Tt H.P. up to 50and 60
He was sorry 10 say, however, that they were nearly
ali American built.” There was a big market out there for
the Brrtrfh manufacturers If themared to go into 1t and give
the people what they wanted at was fieeded was a Ir%ht
strong engine, burnrng benzine, that eould be starte awa
at once. "A_man Wfl'[ steg on oar é boat, ¢ %
turn to the fly-wheel, and the boat was off and away. ~ That
was the engine that would fake the market.

Mr. Timpson Said the States had been well ahead for maay

years in boat propulsion.  But nearer home than Austra
in the lower provinces of Canada, they could see the American
maker had a market alongside. . They were all wantrnﬁ kero-
sene engines. It in the American engines everythiig was
satrsfacto1y they would not _be looking for the kerosene
en Ine ose erosgne engines were now comrn? to thﬁ
ronrtth A?cr en]ts Uteen common In connex on wrt

a launches. ntil a few years ago use
eaPry naphtha pipes Inside the boX sglr ht k wou\d
oftef result |n the hoat takr 1g fire. Those Iaunches were often
used_ by careless people. They wanted as liftle dant_ier as
Possrble He knew of a arge 4cycle engrne ouilt last year
or a we th grrcan which was’ close on 300 horse Power
Te ha reat deal oftr%ublewrth the startin g them
rop er Imed. They had troubes even wi th 4-cycle
%ng ne wasaveral wr e su éect and ever ma er claimed
|s own as the best idea, Hec uld ong/stat %t his know-
%e was merely general, and mo]re espécial ywrt the engine
he d referred’t0. He rea I%/ ou? t that t at engrne ad
evroportrons an arrangemens ycle t¥p which
%rve a Detter résult than an y rou out. He

coud o

ly reqret that it had not béen In his er to sho
them full detailzd drawings, PANET T Show
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Mr. G. Shearer ;. Did | understand you to say that you
had a reversing engine ? You spoke of ‘timing gear in some
cases where the explosion took place with men ‘who did not
know their business when the engine was about half stroke.
You spoke of backing the timing 8ear. Was that a reversing
gear, or only a go-ahead ?

Mr. Macartney : The engine ran only one way.

Mr. Shearer, continuing, said he had had no ﬁractl_ca_l
experience with oil engines, but he could not see what djffi-
culty there was in havmq a ?o-ahead and go-astern en%me.
[t was a matter purely of the timing gear, which position they
had the engine In if“under comprésSion.

Mr. Macartney . You require to stop each time.

Mr. Shearer : All engines have to be stopped to go astern.

Mr. Macartney : There is always some difficulty in stopping
an ol engine, even a 2-cycle one.

Mr. Shearer : It is only a matter of getting it over to the
otheL centre.  With a single-acting engine you can get the
crank over.

Mr. Macartney : They are all single-acting engines.

Mr. Shearer ;. There are sgver,al multiple cylinders. Why
caimot that engine he reversed without using gear and keep-
Ing the engine running continuously ?

Mr. Macartney : You have gotto do it with the fly-wheel:
there are several hundredweights to move round.

Mr. Sh . With a multiple cylinder oil engine, is it
absolutelfaﬁgcressary to have ap fIy-zvheef? !

Mr. Macartney : | would not like to say.

Mr. Shearer : NOt any more than it is with a steam engine.
With a single-acting steam engine with multiple ~cylinders
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we can run astern just as easily as run ahead. | cannot
see the difficulty. You will always have one piston in position
for taking the explosion, having a receiver with compressed
air. It would be admitted to the cylinder with piston in
position.

Mr. Macartney : 1f you can inject it.

Mr. Shearer : An arrangement would have to be made.
But | cannot see any difficulty with a multiple cylinder engine.
W ith a single engine and a fly-wheel you would certainly have
to back the fly-wheel to get it into position. We have to
do that even with a double-acting single engine.

Mr. Macartney : | think you would have to compress your
gas before you could do that.

Mr. Shearer: 1t could only be done in multiple cylinders.
You would have the compression in some of the cylinders.

Mr. M acartney : If you could force it into the one that IS
going up.

Mr. Shearer : 1t was merely an idea : | was wanting an
expression of opinions.

Mr. Macartney : | think it could be done by making gas
outside the engine and compressing it.

Mr. Shearer : Regarding reversing gear : with your engine
I suppose there are two friction clutches—one to go ahead
and one astern.

Mr. M acartney : No ; just the friction going ahead. You
don’t get the same speed going astern. You can get fairly
good speed, however.

Mr. Shearer: 1 am sorry | was not here when the paper
was read, as | have not looked over it. Yet it is a most interest-
ing subject, and | do not think there is the slightest doubt
but that it is the engine of the future. A combination of the
oil engine and turbine has been mentioned. | think there is
a big field to look into there.
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Mr. A. Robertson . With reference to the %uestlon,of
reversing . | think there has been some misun ers_tandln?
about the substance that we use for,turnlngf the turbine. |
Isnot the gas, but compressed air that isused Tor doing work on
the turbine, which is of sufficient power to reverse the engine
when necessary. When not required to reverse it adds power
to the engine.” It will go either way.

b_Mr.?Shearer . Do you speak of a gas turbine or an oil tur-
ing

Mr. A. Ropertson : It IS a (as engine, but has an air tur-
bine, for getting extra work out of the engine, as well as making
it reversible and elastic.

Mr. Shearer . That is merely for mixing the gas with
scompressed air ?

M. ‘A Robertson : NO : it does not mix alt_ all.  These
are only a few brie remarks, for | am not at liberty to go
into defails of the engine.

Mr, R. Cooper_: Where do you obtain the power for com-
pressing the air ?

Mr. A IR obertson . We USe a compressor,
Mr. R. Cooper : Where do you get the power ?

Mr. A. Robertson : Off the main shaft. You have a
continuous supply.

Mr. Macartney : FOr reversing you use a turbine. Then
you are compressing your air all"the time you are running.

Mr. A Robertson : As 1said, you are taking heat from
the cylinders which increases the pressure, whereby you are
getting the increased work on the turbine.

Mr. Macartney . You are using your incoming air to cool
)[/our gas cylinder’instead of water.” “Is that sufficient to keep
he cylinder cool ?
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Mr A.Robertson : Thatis the intention; the experimental
engine has not been built yet.

The Chajrman, Said that if there was no further question
to put to Mr. Timpson they would bring the meeting to a
close. The subjlect of oil engines was, hé thought, one that
would bear a little more Iookrng into and a Jittle more rnforma-
tion.  No doubt that would be forthcomrng rn trme ex
were to_hare a paper on March 4 by “Hi

Speed Two-Stroke En mes Probablg g that trme some

of the members wou have had more opportunity of looking
up the subect and help rn% on that paper. He was sure they
Were all very much indebted to Mr impson for giving two

ts to that Pa per. He had aIready been accorded a vote
o t anks but here would ? harm’ in passing him another
vote of thanks. The were strI a ligtle "bit in"the dark for
want of drawings, buf he had no doubt they now understood
more apout the paper. At any rate their friends from * down
under ™ seemed to know more about it than they did.

Votes of thanks to Mr. Timpson and to the Chairman
concluded the business of the meeting.









