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58, R o m f o r d  R o a d , S t r a t f o r d , 
December 3, 1906.

PR E FA C E .
At the  m eeting of the In s titu te  held here this evening a paper 
on “ Oil Engines for Marine Purposes ” was read by Mr. F. M. 
Timpson (member), which opens up a subject of growing 
interest.

The discussion was adjourned till Monday, Jan u a ry  7, and 
as there are several very im portan t points touched upon not 
only in the  paper bu t in the discussion which took place this 
evening, it  is desired th a t m embers who have had experience 
of this class of engine, or who can give expression to  opinions 
on the  suggestions m ade by th e  au thor in regard  to  auxiliary 
m achinery, should do so either in speech or in writing, in order 
th a t the  value of the  paper m ay be enhanced by the  con
tributions to  th e  discussion.

J a s . A d a m s o n ,
Hon. Secretary.



Oil Engines for Marine Purposes.
B y MR, F . M. TIM PSON.

Read Monday, December 3rd, 1906.
Chair m a n  : Mr. W. C. R O B ER TS, R .N .R .

T h e  value of Paraffin Oil Engines seems to be fully appreciated 
for land  purposes, judging from the  num ber employed in  all 
classes of work, and they  can be found giving every satisfaction 
even in the  hands of practically  unskilled labour, the  only 
skilled supervision being the periodical visit of the Insurance 
Inspector. This would seem to  prove th a t the  difficulties in 
running are not complicated and should cause no anxiety  
to  the Marine Engineer of the day, bu t ra th e r lessen same, as 
well designed oil engines have fewer working p arts  th an  those 
worked by steam , and if trea ted  w ith care require b u t little  
a tten tion . For some years past, m otors obtaining power 
from low flash oils such as naph tha  and petrol have been fitted  
as a  general rule for the propulsion of pleasure boats, fishing 
craft, etc., in the U nited  States and some C ontinental coun
tries and  more recently in Great Britain. The service given 
by these motors has been as a rule satisfactory, b u t th e  d an 
gers of explosion and fire from .using these highly explosive 
spirits, coupled w ith the  cost, has ra th er retarded  m uch progress 
for use in every day commercial work. Still a lot of valuable 
experience has been gained and will, no doubt, prove of great 
service in the  construction of engines to  use the heavier and 
higher flash oils, and as there now seems a growing dem and for 
engines using paraffin, makers are giving the m atter atten tion , 
and we have a num ber of firms offering m arine paraffin motors. 
M any of these are lim ited to  power, and very few can give over 
50 or 60 B .H .P ., while others are unable to  go over 10 or 20 
B .H .P. At the  present these do not seriously tackle a very 
im portan t commercial dem and which exists in the fishing 
industry, and w ith a view to  this a firm w ith whom I  am  
associated p u t in  hand this year a large drifter w ith a three- 
cylinder oil engine of 250 B .H .P. which is, I  believe, the  largest 
oil engine yet m ade in this country. The engine in question 
was designed to  have sim plicity 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
tra l Valve Type and Peck’s pa ten ted  design, having one 
valve on each cylinder head for admission of the  charge and 
air valves w ith connexion to  th e  crank cham ber and cylinder, 
in the  first instance, for th e  supply of ah’ pressure—which 
is obtained by th e  piston tru n k  working in to  an  air-tight 
crank ch am b er; and in the second instance, to  m ix w ith the  
oil feed and supply fresh air to  scavenge th e  cylinder, thus 
cleaning out foul gases before compressing th e  fresh charge. 
T he oil is fed to  th e  cylinder by g rav ity  and  controlled by a 
governor arrangem ent cutting  off supply in th e  event of ex
cessive speed. Com bustion takes place every down stroke, 
and is of such a natu re  th a t th e  exhaust tem perature  on test 
was as low as 120° F ., while there was no objectionable noise 
from  the  exhaust as is common w ith  petrol engines of high 
power. To facilitate starting  the  engine, a  small oil engine 
driving an  air compressor is provided, and compressed air is 
used as an impulse in moving th e  m ain engines which are 
warm ed up round the  cylinder heads by the  exhaust of the  
small engine being carried round them . I  am  no t quite posi
tive  if the  lam p for w arm ing up is now entirely  dispensed 
w ith, b u t believe such is the  case, and in  this type  of engine 
the  heat generated by th e  continuous com bustion is sufficient 
to  ensure a regular firing of th e  charge. Regulation of speed 
and reversing is accomplished by use of a feathering propeller 
which enables the  p itch  to  be varied or the  blades placed neu
tra l, in which event the  governor controlled the  engine per
fectly on trial, while the  Astern m ovem ent was prom pt, the  
vessel being brought to  a dead stop in her own length. I t  is 
considered by  th e  m akers th a t although objections are raised 
on account of feathering propellers i t  is m ainly from  the  
lim ited am ount of experience in their use, as, when of a strong 
and  simple design as in  this case, they  adm it of quick and 
easy handling of th e  vessel, one m an working the  steering gear 
and the  driving engines. B ut in view of the  actual necessity 
for a reversing engine where vessels are working in narrow  
and shallow w aters, i t  is possible to  m ake th e  engine reverse, 
and a lighter job of th is ty p e  is in hand  a t present. In  addi
tion  to  the  drifter m entioned there is in  course of construction 
tw in oil engines of 360 B .H .P. for a traw ler, now being fitted  
with the  m achinery a t  Leith, also two 60 H .P . engines have 
been recently delivered, one being duplicate of a  set sent to
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Burm ah, 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  w ith a cargo of coal for the South, where she resumes 
her station as a general carrier between the Isle of W ight and 
Southam pton. This, I  believe, is the first motor boat for 
ordinary commercial use built and engined com pletely in this 
country, the results from which are looked for w ith some in
terest. Other engines of higher power than any mentioned 
are contemplated, and w ith 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. I  
m ay mention in the case of a vessel engined for Isle of W ight 
owners that a speed of over nine knots per hour was easily 
obtained.

Up to  th e  present I  have touched on w hat has been done 
w ithin m y knowledge as regards m arine propulsion by paraffin 
engines of high powers, b u t as the engine is by reason of its 
steady running well adap ted  for electric lighting I  m ay m en
tion th a t a two-cylinder engine, 150 H .P ., has been constructed 
for a well known engineering firm, and arranged to use so 
term ed crude oil, also several small sets for tra in  lighting in 
South Africa, and a set driving centrifugal pum ps for irriga
tion  purposes ; these have all worked well and  open up a 
point for consideration as to the  adoption of oil engines in 
place of steam  for auxiliary engines on board ship. This 
offers advantages in  first cost and actual running, while the  
engines could be p u t in full power service in about th ree to  
five minutes from dead cold. In  construction there would 
be a great saving in pipe lines, condensing p lan t, etc., which 
w ith  the  present price of copper would be considerable, not 
counting the  labour in connecting up, the  boiler power and 
consequently space would be capable of substantial reduction, 
also coal bunkerage in  proportion which would outweigh any 
ex tra  cost for engines. For electric lighting purposes m y idea 
has been th a t th is im portan t p lan t should be on the m ain deck, 
as it has occurred w ithin th e  m em ory of the m ajority  th a t in 
the  case of shipwreck the  fact of the  m achinery being below 
w ater line placed th e  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. 
Oil engines, being quite independent, would of course run as 
long as there was oil in their feed tanks. The same argum ent 
would apply in case of pumps, as in the event of fire there is no 
waiting to raise steam, and if engines are fitted w ith compressed 
air reservoirs which can be filled b y  a simple arrangem ent while 
at work, starting is quicldy accomplished. Of course it m ay 
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 m achinery 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 au xiliary  
oil engines, not taking into account what m ay be done in the 
w ay of propelling m achinery later on. Steam  has taken m any 
years to acquire its present efficiency and has gained that b y  
the experience of m any 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 m atter 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 w ith 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 m ay hardly be so quick as 
with steam , but this can be much accelerated w ith 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 
im portant 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 v a ry  in flash point, and using the wrong oil will 
occasion considerable troub le; this is much aggravated in the 
case of engines sent abroad and considerable difficulty has arisen 
fronrth is cause. Another trouble that has come to m y notice 
has been lack of allowance for difference in temperature of



8 OIL ENGINES FOR MARINE PURPOSES
circulating w ater in tropical climates, and in the case of a barge 
engine recently tested  the conditions of running were m ade as 
near as possible similar to  where the  engine was to  be located. 
W hen the  engine is running, the exhaust vapour should be clear, 
and if of a smoky natu re  this shows too m uch oil is being sup
plied. Such m ay be rem edied by putting  a smaller nipple in 
the supply pipe, bu t there should be no sign of this defect w ith 
a properly adjusted  engine when running full. If  when s ta r t
ing up there is difficulty in getting away it  will generally be 
found due to  an  overdose of oil which m ust be cleared away 
before a correct s ta rt can be made. In  the engine I  speak of 
it  is considered correct after heating the cylinder head to  tu rn  
on oil 10 seconds before applying impulse to  the  eng ine ; of 
course, every engine will have its peculiarities which the  a tte n d 
an t will soon become accustom ed to. The m a tte r of varia
tion of speed in oil engines will still bear im provem ent, 
as supplies of air and oil require ad ju stm en t; this, I  th ink, 
will soon be perfected and allow the  same ease in speed v aria
tion as w ith steam. Another very im portan t point is the  
m axim um  speed a t which an oil engine can be driven w ith 
econom y; high speeds m ay give greater power w ith a smaller 
engine, b u t there is a tim e lim it for com bustion and any c u t
ting of this means a passing of fuel through the  e x h a u s t; it  
would be considered good practice to m ake ad justm ents which 
allow for steady com bustion throughout the downstroke ; this 
leads to  a steadier m ean pressure and turning  m ovem ent of 
crank. M any engines are more explosive th an  the in ternal com
bustion type. One is often asked how frequently  oil engine 
cylinders require cleaning ; this depends greatly  on the  a tte n d 
ance, and while in  some cases engines m ay ru n  for m onths others 
require looking to more often. I t  would not be a laborious job 
to have an inspection once a m onth, and certainly it is a very 
m uch easier process th a n  boiler cleaning. Gumming up of the 
cylinder is increased by using unsuitable lubricating oil or using 
different oil fuel th an  the engine is set for ; a case which came to  
my notice recently was caused by putting  paraffin for the  engine 
in a linseed-oil cask, w ith  the result th a t th e  engine soon gum m ed 
up and would not work. In  engines of the enclosed type w ith 
piston tru n k  working into a  crank cham ber some difficulty is 
found in the  inspection of bearings which m ay become danger
ously hot before being n o ticed ; this point has determ ined the 
construction of the  open type as a necessity in  large sizes.
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This gives greater security and also allows more expeditious 
overhauling and exam ination of the  m ain shaft. Objections 
were raised against this on account of the  height of engine, b u t 
these objections are found to be uncalled for in large engines, and  
no t necessary in  small sizes, as the  entire upper structure  can be 
easily lifted. A feature in oil engines for m arine propulsion is 
th a t engines, w hether 1, 2 or 3 cylinder are independent units 
and can be cut out to  reduce speed and consum ption of fuel, 
while the  arrangem ent of engines should be th a t the  break
down of anyone should not affect working of others. The p arts  
should be m ade in  standard  sizes to  gauge, enabling them  to  
be used for any of the  driving engines. Cutting out one engine 
was tried  in vessels m entioned which gave a fair ra te  of speed 
w ith reduced oil consum ption proportionate to  th e  power cut 
o u t ; this is certainly an  advantage, as in  steam  practice the 
economy is no t always proportionate in  reduced powers. Of 
recent years gas engines w ith producing p lan t have been tried  
in canal barges w ith  some degree of success, b u t this type  of 
m achinery is more com plicated th an  the  simple oil engines, 
and it is an open question as to  any gain in  economy over results 
from  the  oil engine I  have m entioned. The price of oil governs 
this, and I  find considerable anxiety  is occasioned by th e  pres
en t monopoly of the world’s oil supply. Likely users say—W hat 
guarantee have we th a t  w ith  increased dem and there m il 
be no rise in  price of oil % in  which they  are seemingly correct 
judging from  th e  increased cost of petrol w ith larger dem and 
owing to  the num ber of m otor cars, etc. Our la te  President 
m entioned in course of address to us in th is room  th a t his Com
p any  had  to  destroy large quantities of crude oil for which 
they  had no m arket, and advised us to  give our a tten tio n  to 
the  in ternal com bustion engine whose further adoption would 
doubtless widen dem and for oil. I  am  sure th e  fact of any 
surplus supply is not com mon property , and it is more commonly 
considered th a t any increased dem and would be m et w ith  
higher prices. Some definite announcem ent by  the  Oil T rusts 
as to  their line of action in  case of increased consum ption— 
which would be very  largely augm ented by  general adoption 
of oil engines— would, I  am  sure, assist in  getting  them  into use. 
This point has been brought up to  me on m any occasions and 
by people whose opinions are of weight. A t th e  present we 
have several types of power in use— steam , hydraulic and 
electricity, all of which have a starting  source in the  boiler.
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A ccum ulator and dynam o and, I  believe, oil coupled w ith 
compressed air, will be y e t found equal in elasticity and  relia
bility  to  any. I t  will be allowed by all th a t a considerable 
am ount of experim ent is required in a new industry , w ith  failure 
and disappointm ent, in gaining perfection, b u t I  have good 
reason to believe th a t th e  way is clear for higher powered oil 
engines. The firm I speak of will take  on engines to  3,000 
B .H .P ., and, w ith practical dem onstration of reversing engine, 
an ticipate to  have a num ber a t work shortly  in every day com
mercial work, anticipating from results to  date  th a t th ey  m il 
hold their own w ith , if not be more economical than , steam -driven 
vessels. One question which arises in the adoption of m otor 
power is th a t of handling cargo, as with steam  vessels th e  boiler 
is always available for winches, and there is, of course, no such 
reservoir of power in the m otor installation, b u t it m ay be over
come by using compressed air, which was done in the  case of the 
drifter built and worked w ith satisfactory results on capstan  
and winch. Otherwise m otor winches m ay be fitted, and to en
sure efficient working, a thoroughly reliable friction clutch m ust 
be fitted to handle the winch, preferably one with clutch gear 
handle controlling both clutch and brake. Motors are not good 
starters on a dead load, so for hauling or lifting purposes the 
aforem entioned requires careful consideration to  ensure good 
working. A coil clutch m anufactured by the Coil Clutch Co., 
Johnstone, would give efficient working in this service, and is 
adapted  to couple with the winch brake as mentioned. As a 
general rule, in in ternal com bustion engines the  one th a t has 
been designed for steadiest pressure th roughout its stroke and 
not to  exceed ra te  of piston speed suitable for complete com
bustion should give the best results in practice ; sim plicity w ith 
accessibility of parts is essential to success, a com plicated 
arrangem ent of springs and motions, as in some types, being 
not a t  all conducive to  confidence, and for barge and fishing 
craft work, the machine m ust be such th a t its working can 
be readily  understood by any person of ordinary intelligence, 
trained engineers not being employed as a rule in these services. 
In  closing this paper I wish to m ention I  am  not pretending 
to  be an expert in oil engines, bu t such inform ation as I  have 
gained in daily contact with the developm ent of the  Peck 
Engine m ay be beneficial in raising discussion on this im p o rtan t 
industry  which is as yet in the  early stages.
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Mr. T im p s o n  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 
Southam pton Docks, after calling at various places. They 
took her to Portsm outh, and during the run they had rather 
heavy weather ; yet all had gone well, and they had no trouble 
with the engine.

Mr. W. L a w r i e  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. B u t 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. I t  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 sim ply 
ran up or down with the tide. W ith a  very  simple engine 
such as had been described, the m achinery 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 m atter. 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. B u t 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 running full, did they  throw  out any great 
am ount of smoke ?

Mr. T i m p s o n  : No. The engines were slowed down by 
cutting  out the  cylinders, and further reduced speed was got 
by lowering the  oil supply, bu t care had to  be taken  to  set 
the  ad justm ent to  a m inim um  p o in t ; there was a  little diffi
culty about th a t. The range of speed was about 150 revo
lutions.

Mr. L a w r ie  said he was ju st try ing to  get a t the  points 
which appealed to  him. H e dared say if one had  tim e to  go 
through the  paper carefully there were m any points which 
m ight occur to  one.

Mr. W. E. F a r e n d e n  said he had no experience w ith  oil 
engines of any kind. He would like, however, to  know w hat 
boats, besides those engaged in the fishing industry, the  au thor 
would recommend to use th a t .type of engine. The au thor had 
said th a t combustion took place every down-stroke. W as he 
to  understand th a t it was only on the down-stroke th a t  com
bustion took place ? Was it  only a single-acting engine ? 
Could no t the  m ain engines be started  w ithout the  small oil 
engine m entioned in the paper ? The au thor had m entioned 
the  feathering propeller for reversing. T hat seemed ra ther 
objectionable. If those engines could be m ade to  reverse it 
would be a great advantage. He understood th a t the  revers
ing engine was most necessary, especially when th e  vessel 
had to  work in shallow and narrow  waters, , instead  of using 
the feathering propeller. Perhaps Mr. Timpson could ex
plain how the reversing was done. The author had said he 
had attended  the  trials of a  certain boat a t Southam pton 
last week. He would be glad if he would give them  a  few 
more particulars as to  the results of the  runs of th a t  60-ton 
barge. W hat was the  space occupied by the m achinery as 
compared w ith a steam  engine and boiler, and the  weight of 
machinery, and also the consum ption of the  oil for th a t size 
of engine ? Also, would the author give them  the  tim e it 
took to s ta rt and stop th a t engine ? He thought he had 
m entioned th a t when thejr w anted to  ease down they  cu t out 
one or two of the cylinders, thus reducing the power, consum p
tion of fuel, etc., and th a t th a t 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 im portant that oil engines should 
consume the one class of oil they were made for. D id that 
mean that the same class of oil should alw ays be used from 
the time of starting ? He thought it  was a p ity  that Mr. 
Timpson had not got a few detailed drawings or a  small 
model of one of those engines. I t  would have been very  in
structive if they could have seen a  section of one of those oil 
engines.

I t  appeared to him that in order to m ake the internal com
bustion oil engine suitable for marine purposes, it  should be 
reversible, capable of being prom ptly 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. B e r t r a m  a s k e d  w h a t  w a s  t h e  s lo w e s t  p o s s ib le  s p e e d  
for a n  o il  e n g in e .

Mr. T im p s o n  : We c o u ld  r u n  th i s  e n g in e  a t  a b o u t  100 r e v o 
lu t io n s ,  t h e  m a x im u m  n u m b e r  o f r e v o lu t io n s  b e in g  a b o u t  300 .

Mr. A. H. M a t h e r  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 w ith them, especially w ith single-cylinder engines, 
was that which had just been raised b y  Mr. Bertram . There 
was not sufficient variation of speed to permit of handling the 
boat w ith anything like reasonable facility. Unless those 
engines were kept going at a fa irly  high rate of revolution they 
stopped, at a most critical moment generally. I f  they were 
trying to make their moorings amongst other boats against the 
tide, they had to slow down and proceed cautiously, and 
there was alw ays the risk of the engine stopping altogether. 
Before they could get the engine aw ay again they had
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probably drifted down w ith the tide and were in a fair w ay 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 an y  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. T o 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 m aintain the required 
slow speed of boat. I f  the speed could be varied over a con
siderable range the oil engine would be a more suitable power 
for boat propulsion. I f  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 .  R u t i i y e x  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 aw ay 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. I f  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. S h a c k l e t o n  said th a t Messrs. Priestm an were one of 
th e  first to  bring forward the  paraffin engine as a  m arine 
m otor, and he believed they  were almost unique in their p a r
ticular way. Up to  1895 they  had paraffin engines running 
on m arine work as large as 60 B .H .P ., which was, of course, 
well in advance of the  times, There had been several makers
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who had experim ented w ith oil engines, notably  Messrs. 
Crossley an d  H ornsby, bu t the  reason th ey  had abandoned th e  
larger engines, or those over 20 B .H .P., was on account of the  
producer gas p lan t. H e regretted  th a t th e  au thor had  only 
given th a t engine a brief show in his paper. He saw th a t 
the  engine referred to  by the  au thor was of th e  type which 
fired its own charge. T hat, of course, would no t be bad for 
the  engine up to  probably 20 B .H .P., b u t as he assumed the  
au thor was going to  deal w ith engines up to  3,000 B .H .P ., he 
was afraid th a t m ethod would be ra th e r unsatisfactory. 
E ven in smaller engines i t  had  frequently  been found th a t 
the  firing had varied, and on a  large engine th a t would be a 
more serious fluctuation. I t  would m ean no end of broken 
crank shafts. W ith  an independent ignition it would be 
possible to  advance the  sparking in high speeds, which would 
m ean an economy in fuel consumption. He thought th a t for 
very large work, about 75 per cent, of the  m akers had aban
doned the  oil engine, and were now all tu rning  their atten tion  
to  m arine engines using producer or suction gas plant. He 
thought Messrs. Crossley had now in hand 203 B .H .P. m arine 
engines w ith  suction plant. He thought th a t was the  ideal 
power for heavy m arine work. He could not say th a t they  
had any engine running which had ru n  continuously for six 
m onths night and day. W ith land engines th a t had been 
accomplished years ago. The last and  m ost serious th ing he 
would say against the  oil engine was th a t its cost, com pared 
w ith modern producer plant, was double, and also th a t w ith 
producer p lan t a t work they  m ight have their winch engines 
working on the  same p lan t as the  m ain engines. In  the  
m atte r of reversing, he thought it would be almost essential 
to  have a th ird  engine to  do the  reversing. W ith  regard  to 
the  cutting  out of one cylinder, i t  would be quite impossible 
w ith  engines of a large type to  do it. The only way would 
be by reliable independent ignition and th ro ttling—thro ttling  
the  oil when easing down. Shafts had  frequently been broken 
by two cylinders firing badly or missing. There was a last 
factor which m ight be m entioned, and th a t was the  odour of 
a paraffin engine. The odour of paraffin pervaded every
thing : a t least th a t was his experience of the paraffin engine ; 
and although the other p a rt of the  paper was most admirable, 
he thought, as he had said, th a t beyond 20 B .H .P. the  paraffin 
engine had no chance in com petition w ith the  suction gas 
engine.

B
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Mr. C. S. R e i d  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 w ith a class of boat 
which the author had dismissed in his first paragraph, viz. 
the Am erican 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 aw ay from the ship, he had 
alw ays 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 aw ay from the ship at any hour of the 
day or night, -without any regard to weather, and it might 
have to go plunging aw ay through the darkness to the island, 
and might be brought up b y  a  chunk of coral found in the 
road. Those were specially built wooden launches, and were 
very  heavy. They were all fitted w ith 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 w ax 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. I f  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, it would 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 w ay of towing, and the 
amount of oil used. She would leave the ship on a run and 
go ashore with two em pty barges, or with a little material for 
trading with the natives in them. She would return to the
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ship w ith eight tons of copra, four tons in each barge. The 
weather m ight be anything. In  a  round  trip  the  launch 
covered 300 miles, and towed those I targes 150 miles fairly 
light and 150 miles loaded down. Forty-five gallons of 
benzine were consumed, which gave abou t 1 2  p in ts per mile. 
The engines of those launches were of the  one-cylinder type, 
and  they  were registered in the  builders’ price list as I f  H .P . 
He did not know w hether th a t would be American nominal 
horse-power or brake horse-power. (To Mr. Timpson) Do 
you th ink  th a t  would be brake horse-power ?

Mr. T i m p s o n  : Probably brake horse-power.
Mr. R e i d , continuing, said th a t was the work the  launch did 

through th e  trip . W orking from  the price of benzine, which 
he did n o t know, they  m ight be able to  guess w hether it  was 
a  cheap run. H e was of opinion th a t things m ight be done 
m uch cheaper now by using an up-to-date engine. For re 
versing there  was an ordinary fast propeller, and th e  boat 
was driven ahead by a friction clutch, or astern  by  geared bevel 
wheels. There was the  same objection as w ith the  tu rbine : 
they  did no t get the  same power for going astern. They could 
slow th e  boat down to  any handling speed and bring her along
side th e  ship by the  th ro ttle  valve, or they  could throw  the 
engine out of gear for a little while. They would lose no 
way, and she could be brought alongside the  ship as easily 
as possible, so th a t  passengers could be landed quite com fort
ably.

Mr. R. C o o p e r  said he would like to  take  the  opportunity  
as a new m em ber to  thank  the In s titu te  for the  him our it had 
done him, and he looked forward to  being present a t m any 
more meetings, from  which he had no doubt he would derive 
considerable benefit. W ith  regard to  Mr. T im pson’s paper, 
it threw  a certain  am ount of light on the  m atte r of in ternal 
com bustion engines, more particularly  the  one which used 
paraffin for fuel ; b u t he was afraid the  au thor was ra th e r 
sanguine about the  fu ture  in  regard  to  engines of th a t type 
for m arine work. To him  the position seemed to  be th a t for 
small powers in small craft those oil engines were all right and 
could be used w ith great advantage in conjunction with a 
reversible propeller, of which there were several good types
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on the m arket. He knew th a t w ith a reversible propeller 
they could bring the launch into narrow  waterways and up 
to  jetties and into docks, and manoeuvre the  boat about w ith 
great ease. They could have the tiller in  one hand and the 
reversing gear in the other, thus adjusting their speed and 
direction a t the  same time. B ut the variable propeller was 
not a new thing, because, roughly speaking, tw en ty  years 
ago there was a fairly large one fitted by Messrs. H arland  
& Wolff, where he was brought up. T hat propeller had a 
gun-m etal boss and bronze blades and internal gear for v a ry 
ing the  pitch  of the blades, and  was not really a reversing, 
b u t a  feathering propeller. One object was to  get the 
blades fore and aft for sailing purposes. B ut there was an 
objection to  the  feathering propeller. Sand and grit got 
between the flange of the blades and the boss, so th a t the  
blades worked loose. Sometimes also the  blades “ seized.” 
I t  seemed to  him  th a t the  developm ent of very economical 
engines for m arine purposes lay ra th er in the direction in
dicated by Mr. Shackleton ; th a t was to say, the  suction gas 
engine. He believed he was right in saying th a t th a t was 
about the cheapest form of power there was a t the  present 
time. There were a num ber of barges fitted w ith th a t plant, 
and a num ber of makers of good repute were laying them 
selves out for th a t work. Last sum m er he had a trip  through 
Holland, and there he saw quite a num ber of barges which 
could carry 300 tons on the  canal. Those barges were driven 
by paraffin motors, and for vessels of th a t kind he thought 
th a t in a very short tim e the  suction gas p lan t would oust the  
paraffin m otor. There was no doubt th a t for small craft, 
launches and river boats and small coasting steamers, there 
was a good field for paraffin m otors w ithin certain limits. 
Motor boats in general, like m otor cars, had come to  stay, a t 
any ra te  until flying machines were a little  cheaper and  a good 
deal safer. Mr. Reid had been telling of the  troubles he had 
had in the South Seas w ith m otor boats, and he was sure th a t 
gentlem an would feel relieved and gratified to  know th a t the  
modern practice in regard to  those boats had  improved. They 
had low tension ignition now. W ith spray or sea getting on 
board there was a danger of short circuiting and misfiring. 
The leads were now m uch better covered th an  they  were. A 
great mistake which motor builders made in the  earlier stage 
was in pu tting  m otor car engines into boats. They ran  them
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at an unreasonable speed altogether, with the result that a 
large proportion of the horse-power was used sim ply in churn
ing up the water and producing cavitation. Now they had 
seen the error of their w ays and had slowed down the speed 
of the engines. There was one point he would like to ask a 
question about in regard to the particular engine the author 
had referred to. W hat were the means of the prelim inary 
heating up ? How was the necessary tem perature obtained ? 
He understood that once that was obtained and the engine 
set going the heat was maintained.

Mr. J a m e s  A n d e r s o n  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 tem perature of the cylinder walls and 
cover meant that when different m ixtures were employed for 
different powers the ignition took place approxim ately at 
the one point. To him that seemed a very  serious drawback 
in the engine. W ith 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 w ith the producer gas engine 
or steam, he said that the principal advantage claimed for 
an oil engine was reduction in weight and sim plicity in work
ing, over steam and over producer gas plant. I t  was the case that 
the oil engine was lighter and gave more space for cargo than 
steam. B y  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. F o r 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. W ith a producer 
plant one would almost require to have a man to look after 
the firing of the boiler and the producer. W ith 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. 
I t  seemed to him that in point of running, the oil engine had a 
decided advantage. Another point was weight. A n engine 
for using oil went into a very  small space. W ith 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. I t  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 
approxim ate 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. L a n g  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. There was the producer gas 
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. A fter 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 
p ay  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 com paratively in its infancy. I t  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. N otwithstanding all its advantages,
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however, the  progress of th e  in ternal com bustion engine for 
m arine purposes m ust be b u t gradual, and steam  engineers 
need not fear the  possibility of the  bread being taken  out of 
their m ouths for m any years to  come, a t  any rate . The steam  
engine would take  a lot of killing yet.

Mr. J . T h o m  said he had no t had  the  pleasure of hearing 
the paper read, as he was la te  in arriving. Speaking of in ternal 
com bustion engines of all classes, he though t there was no 
question b u t th a t they  m ust be considered, as there is very 
little  doubt they  are more efficient th an  steam  engines in regard 
to  heat efficiency. The fuel m ight be dearer in  the  first in 
stance b u t it  would go further. The economy of the  steam  engine 
had  been greatly  im proved by superheating the steam , con
servation of the  w aste gases and by the  creation of high vacuum , 
b u t even then  it can hard ly  be com pared w ith  the  in ternal 
com bustion engine of to-day which one m ight say is only in  its 
infancy. H e did no t know w hat points had been brought out 
by  Mr. Tim pson or the kind of engine referred to  in his paper. 
W ith  reference to the more volatile oils used for in ternal com
bustion engines—petrol, benzine and the like—he did no t th ink  
they  would be suitable for large ship work. They are dearer 
th an  the heavier grades of oil and  more liable to  cause accidents 
by  explosion. H eavy grade oil can be purchased a t  2d. to 
lid. per gallon, which, used in an in ternal com bustion engine, 
would bring it  more th a n  in line w ith steam . In  his opinion 
the  Diesel engine was one of the m ost efficient for heavy 
grade oils and  the freest from  complications in the m atte r 
of ignition, etc. In  it  the air is compressed to  som ething like 
700 lb. per square inch, giving a tem perature sufficient to  ignite 
the  fuel when delivered in to  the  cylinder. This high pressure 
has the effect of allowing the  gradual expansion of the gas, 
which m ight be com pared to  the  action of steam . There are 
one or two electrical installations, where Diesel engines are 
used entirely, producing power a t  -1 of a penny per brake horse 
power and the B oard of Trade un it of electricity a t  -145 of a 
penny. In  one of these installations the B oard of Trade unit, 
including works costs, is only '362 pence, i.e. delivered a t the  
switch-board. This engine is only a four-cycle ; if we could 
have a two-cycle i t  is very evident one cylinder would do double 
the  work, and the cost of the engine would be only about half. 
W ith  reference to weight, an  engine of this class should no t
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much exceed th a t of a steam  m arine type, saving all the  weight 
of boilers. A lighter engine th an  this, and very suitable for 
marine work, is the one using paraffin oil, which can be stored 
on board ship w ith small chance of accident or little  increase 
of premium. Something has been seen of w hat it  can do, and it  
is hoped i t  m ay soon come well to  the  front, for i t  will undoubt
edly find a place. I t  m ight be m entioned by  the  way, th a t 
petrol engines have been m ade weighing as little as 4 to 6 lb. 
per brake horse power for light land work, an exceedingly 
low figure. Referring to  producer gas, one gentlem an had 
spoken of a boiler being necessary : this is so w ith a pressure gas 
p lant, b u t no t w ith suction gas, which is the m ost likely to  be 
of use on board ship. The la tte r  requires less atten tion  and  is 
the m ost economical. A steady turning m om ent can always 
be obtained by m ultiplying the cranks or increasing the weight 
of flywheel. There is very little  difficulty in starting  a four- 
cylinder engine. All classes of in ternal combustion engines 
had to  be taken  into consideration now, and no engineer could 
afford to  say he did not know something about them . They are 
all workable and m ostly suitable for one purpose or another.

Mr. J . H. R e d m a n  said th a t on a sailing ship he had seen a 
little  vertical paraffin engine d riv ing 'a  winch. T hat was the  
only instance where he had seen paraffin being used for such 
a purpose. In  the  engine Mr. Timpson had  spoken of, he 
thought there m ust be three separate crank centres. How 
did he keep them  independent and prevent the  charge from 
leaking from  one to  another ? Also, how was the  vaporizing 
carried out ?

Mr. W. L a w r i e  said they  had heard  it asserted th a t n ight 
th a t the  producer gas p lan t was superior to  the  other. In  
regard to  the  oil engine, would Mr. Timpson tell them  the 
space it occupied for a given power ? Could any m em ber 
give them  figures to  prove th e  superiority of the  producer gas 
p lan t ? I t  would be as well to  have the comparison brought 
forw ard in some way or another.

The C h a ir m a n  said he thought it would be interesting to  
know the lim it of diam eter of the  cylinder for the  varied 
powers. W hat was the lim it ?
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M r. T i m p s o n  : W e  n o w  h a v e  c y l i n d e r s  up t o  16 in c h e s .

The C h a i r m a n  : H ave you any idea of the pressure in the 
explosion chamber ?

Mr. T im p s o n  : From  250 to  400 lb.
The C h a i r m a n  : I t  would need a p retty  strong cylinder to 

stand that.

Mr. T im p s o n  then  replied to  the  various questions which had 
been raised during the  discussion. Mr. Lawrie, he said, had  
referred to  the  fouling of the  engine. In  regard  to  th a t point, 
however, a  great deal depended on the  attendance. The 
a tten d an t m ight tam per w ith the  oil supply and give the  
engine too much oil. T h at would cause fouling very rapidly. 
They would also get fouling if they  used too much lubricating 
oil in the  enclosed crank case. T hat lubricating oil would get 
carried up into the  cylinder. The m an associated w ith his 
firm, who had  gone out to  Burm ah, was out in the  E ast for six 
months, and he never opened up the  vaporiser for cleaning 
for over two m onths, and when he did there was very 
little  to  deal with. He had then  recom m ended th a t they 
should take it off once a  fortnight. The job would only 
take about half an  hour. There was no carbonizing in the  
cylinder itself : it was all in the head. In  regard to  the  B .H .P. 
for one cylinder, th ey  could get 80 H .P . for one cylinder. 
There was no difficulty w ith th e  reversing propeller. They 
could handle a boat so equipped as quickly as they  could an 
ordinary vessel. There was a reversing engine, and by turning  
a  handle they  could p u t the engine one way or another. The 
point of the  reversing engine had been explained. The feather
ing propeller allowed a good range of speed. They could p u t 
it full out or to a  very fine pitch. They were able to  take the 
barge Vixen  to  th e  wharf, and there was no difficulty. An
other gentlem an had  spoken of one cylinder being cu t out as 
conveying an  elem ent of danger. They had two engines 
running and they  cut out a cylinder regularly, w ithout 
causing any breaking of shafts. Tt was no t an explosive 
engine, bu t an in ternal com bustion engine. Mr. Farenden had 
referred to  the type of boats for which the oil engines were
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adaptable. He would say th a t they  were available for 
alm ost any type of boat—yacht, traw ler, barge, or tow-boat. 
His firm had  ju st given quotations for several tow-boats, 
one of which was, he thought, to  have engines of the  revers
ing type. In  the  drifter there was a g reat varia tion  of 
speed. Easily handled by one man, they  thought the 
feathering propeller was preferable to  the  reversing engine. 
There was no difficulty w hatever, as he had seen it 
work regularly. In  regard to  ignition of charge : in th e  first 
place they  had to get heat to vaporize the oil. They placed 
a  blow-lamp on the  cylinder head for two or three minutes. 
H eating too much did harm  : they  got the  correct tim e by 
experience. Two m inutes was sufficient. W hen th ey  had  
the cylinder sufficiently hot, they  tu rned  the engine to  the 
position mark, then  opened on the  air, and it would go away 
im mediately. There was no trouble. In  regard  to  space 
occupied, the  60 B .H .P. engine on the  Vixen occupied about 
3 ft. 6 in. by 4 ft. 9 in. by 2 ft. T hat point was brought home to 
him  by the  carriers. They w anted to  have the  same cargo space 
on the  barge as before. The engine was placed in the  crew’s 
space, and the forecastle refitted, so there was no alteration in 
the carrying capacity whatever. Reference had also been made 
to the class of oil which should be used. He had m entioned th a t 
particularly, because people sent home from A ustralia and New 
Zealand ordering a paraffin oil engine, and they  neglected to  
say w hat class of oil was available. They could get different 
brands. The engine would be sent out, and then  it  gave 
trouble or did not run  any tim e a t all. Then the purchasers 
said, “ The engine is no good.” If  the  oil were stated, and a 
sample sent home, and the  engine tim ed to  burn th a t oil, there 
was no trouble in working the engine. They could readjust 
the  engine, bu t it took a little  time. Again, the oil engine 
did not always fall into the  hands of an expert. Mr. M ather 
had spoken of the type of working. He would call it a single- 
acting engine. They m ight call it  a two or three-stroke 
engine, b u t it was ju st purely and simply a single-acting engine, 
taking pressure on th e  one side a t either down-stroke. In  the  
better types of engine it was better to  have a copious supply of 
air, and by having a little  engine they  could always have 
160 lb. of air pressure. W ith the  smaller type they  had driven an 
air compressor off the main engine shaft, and could throw  it 
out of gear whenever they  wanted. The question of the  oil
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versus the producer p lan t had  been raised. H e m ight say 
th a t he knew of some results, which he was no t a t present able to  
give, b u t he did not th ink  m any suction gas p lan ts could do 
better th an  these. There was no comparison as to  space, and 
th e  weight was light in comparison w ith suction gas p lant. 
He knew canal people who had tried suction gas, and so far 
they  were not taken  w ith it. A m an who had never seen an 
engine in his life could become acquainted w ith an oil engine, 
and  w ithin five days be able to  handle it. T hat was the kind 
of th ing th a t would appeal to  th e  ordinary carrier. He had 
seen youngsters of twelve or fourteen years of age handling 
oil engines on the  river. Mr. Cooper had asked as to  th e  means 
of heating, b u t he had already referred to  the  fact th a t they 
used a blow-lamp. They used no petrol whatever. I t  was 
all paraffin right through. Vaporizing alm ost took place 
before it entered th e  cylinder. On the  opening of th e  central 
valve it m et a  certain  p a rt of m ixture inside the cylinder. 
A nother point referred to  was the cost of paraffin as com pared 
w ith  petrol. If they  took a  paraffin engine of th a t type, 
and 100 B .H .P . running for twelve hours a day, they  reckoned 
it  would cost £5 per week, whilst petrol would cost £20 for 
sim ilar power, tak ing  average price of the  two commodities. Mr. 
Lang had spoken of vibration. He could say th a t the  vibration 
of the  60 H .P . engine was nothing. H e did hear, before the  
official tria l took place, th a t th e  engine v ibrated . If  the  
engine v ibrated somebody m ust have m eddled w ith the  ad 
justm ent of the  oil. T h a t was w hat Mr. Peck, th e  patentee, 
said. Then another gentlem an had referred to  th e  smell of 
paraffin. H e himself had p u t his hand over the exhaust vapour 
and could no t smell it. There was no smell when the  engine was 
properly adjusted. Crude oil could be used in th a t engine if 
required, b u t it necessitated special apparatus. They found 
th a t if they  took on crude oil very likely the price would rise 
beyond th a t  of ordinary paraffin. He thought the  inclination 
would be more to  use a partia lly  refined oil th an  crude oil. 
They had  a  partition  between each cylinder, and when he 
spoke of “ un it ” he m eant th a t  each cylinder was a unit 
which could be cut out. If  they  cut out one cylinder they 
would have half the  power. They had no trouble w ith  leakage.

The Ch a ir m a n  said he thought Mr. Timpson deserved 
sincere thanks for the very interesting paper he had given
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them , and for the  lucid way lie had replied to  th e  questions 
asked. He was very pleased to  hear the  young m em bers of 
the In stitu te  taking such an interest in th e  subject, because 
it  would no doubt develop upon them  in after years.

Mr. Jo h n  Thom seconded the proposed vote of thanks to 
Mr. Timpson.

Mr. T im p s o n  said it  was a pleasure to him  to be able to 
bring a m atter of any in terest forward. I t  was their d u ty  to 
do as m uch as they  could for the interests of the  In s titu te  in 
expressing as m uch as they  knew on various subjects. He 
thought lie could get some sketches and photographs for the 
adjourned meeting.

The discussion was then adjourned to  Monday, Jan u a ry  7, 
1907.

A vote of thanks to  the Chairm an concluded the  proceedings.
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A D JO U R N E D  DTSCUSSTON.

■January 7, 1907.
C h a ir m a n : MR. W. LAW RIE.

T h e  Ch a ir m a n  : W hen Mr. T im pson read his paper some 
tim e ago, it  was quite evident th a t m ost of the  members had 
only a very hazy idea of the engine I10 was describing, and  it 
was though t th a t if a few drawings were in troduced i t  would 
have helped very  m uch tow ards understand ing  the  system  on 
which the engine Avorked. Mr. T im pson has done w hat he 
could in the m atter, b u t it  was ra th e r difficult to  get detailed 
drawings, so we have to  depend very  m uch on th e  explana
tion  which Mr. Tim pson will be able to  give us. No doubt he 
will be able to  m ake the  details clear.

Mr. T im p s o n  said th a t the engines were used for th ree  classes 
of work, nam ely, pum ping w ater, electric lighting, and  m arine 
propulsion. He had w ith  him  three slides showing engines 
of each type. He would be very pleased to  answer any inquiries 
in  regard to  the  various points in  connexion w ith  the  engine. 
Very likely some fresh points had occurred since last meeting, 
and those he would be pleased to  answer as far as possible.

He had obtained three lan tern  slides and a couple of p rin ts 
of the engines, which were now being passed round, b u t he 
regretted  these did  no t show the  details and  sections.

Mr. W. E. E a r e n d e n  expressed regret th a t Mr. Tim pson 
had not been able to  supply any sectional drawings of th e  
engine as asked for a t th e  last m eeting on his paper, so th a t 
th ey  could see the  form ation and construction of the engine 
in question.

Mr. T im p s o n  said in  this engine it  was by compression. 
On the  head there was a cham ber w ith  an  air valve on the  side 
which adm itted  air on the  dow n-stroke of the  piston. The 
up-stroke sucked in th e  air to  crank case and the down stroke 
caused compression by 5 to  6 lb. per square inch. T h at air w ent 
up  the  pipe a t  the  back, and  m ixed w ith paraffin coming from 
feed reservoirs. A t a certain  po in t the  valve opened and ad 
m itted  a  supply. W hen the  engine came up th a t  ignited, and
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an  explosion took place. In  the first s ta rtin g  th ey  had  to  
h ea t the  engine : th a t  took abou t th ree m inutes, and  was 
quite sufficient to  get a s ta rt. H e had  seen an  engine ru n 
ning for abou t eight hours w ithout a stop. T h a t was a  2-cycle 
engine, and they  had no occasion to  ru n  more th a n  four hours. 
They went w ith  th a t  engine from  N ew port (I.W .) to  Sou th 
am pton  and then  to  Portsm outh .

Mr. J .  M a c a r t n e y  (Member from  Sydney) said he th o ug h t 
he had  had abou t 200 to  300 oil engines through his hands. 
A fter an  inadverten t stop to  get a  fresh s ta r t they  had  to  
sweep ou t the  cylinder by  tak ing  a few tu rns by  h and  in 
order to  get aw ay again. H e had  seen oil engines running  
both  valveless and as described by  Mr. Timpson. Mr. T im p
son had  referred to  250 H .P . 3-cylinder engines. H e had  no t 
seen one of th a t  size. Most of his experience had  been w ith the 
four-cycle engines running from  I f  up to  GO H .P . H e was a t 
present specially in terested  in  two ; one of 50 and the o ther of 
60 H .P . They were Am erican engines, b u t th ey  also had engines 
m ade locally in New South W ales. The difference in price be
tween benzine and kerosene was so small th a t  they  had  found 
it  b e tte r to  work w ith  benzine, as they  had  a cleaner cylinder 
and no trouble w ith  it. H e did no t know m uch abou t the 
English paraffin, bu t, judging from  the  colour and  the  smoke 
given off, he would call i t  a low grade kerosene. They w orked 
entirely  either w ith n aph th a  or benzine. In  land p ractice 
in  A ustralia  there were a t  the  present tim e hundreds of those 
oil engines in use. They m ostly used benzine, and  were em 
ployed in sheep-shearing sheds, b u tte r  m aking, w ood-cutting, 
creameries, etc. The oil engine in recent years had  certainly 
come to  the front. Mr. T im pson had  referred to  the  fea th er
ing propeller. H e would like to  know how long th a t  would 
run  w ithout giving trouble.

Mr. T i m p s o n  said he knew of one running now w hich had 
been in use for over twelve m onths w ithout getting  in to  trouble. 
T h a t was fitted  on a boat plying on the  Irraw addy  R iver. 
Referring to  the fouling of cylinders, Mr. T im pson said he 
had never had a stoppage from  th a t  cause, and  he had  seen 
the  engine opened up  after running for fourteen days and 
there was no deposit in i t  ; so th a t  trouble seemed to  be en
tirely  done away w ith  by the  proportions of the  engine he
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had  described, as it  seemed to  consume the  oil entirely, giving 
perfect com bustion. B y a m an who w ent to  B urm ah he 
had  been told some in teresting  particulars as to  the  working 
of th e  engine. He assured him  th a t  he had  ru n  the  engine 
for over th ree m onths w ithout cleaning, and th a t  when he 
opened it up there was no residue ; o rd inary  B urm ah paraffin 
oil was used.

M r. M a c a r t n e y  : In  m arine practice do you work w ith  an 
u nder-w ater exhaust, or do you exhaust d irect in to  the  a tm o 
sphere ?

Mr. T im p s o n  : In to  the  atm osphere.
Mr. M a c a r t n e y , continuing, referred to  the  rem arks m ade 

a t  th e  previous m eeting by  Mr. C. S. Reid, who h ad  had  a 
good deal of experience in  the  South  Pacificjwith m otor launches. 
Mr. R eid h ad  spoken of using 45 gallons of benzine for a 300 
mile run . He himself would n o t like to  say  how m uch those 
engines used. W ith  engines of I f  H .P . up  to  10 H .P . he found 
th a t  J gallon of benzine was used per horse-power per hour. 
In  a larger engine, say  of 50 or 60 H .P ., the  consum ption would 
come down to  abou t -09 gallons per H .P . per hour. T h a t 
w as w ith  benzine and  they  could get down to  abou t the  sam e 
w ith  kerosene.

Mr. T im p s o n  said they  could take  a p roportion  betw een the 
consum ption given and  a 100 H .P . petrol m otor, and draw  a 
com parison on prices cu rren t here on the  basis th a t  the  oil 
engine could be ru n  a t  ab ou t £5 per week as against £20 for 
the petro l engine.

Mr. M a c a r t n e y  : How do you te s t the  horse-power ?

Mr. T im p s o n  : W ith  a brake. C ontinuing he said th a t a t  
the  previous m eeting a po in t had  been raised  in  re la tion  to 
w eight of m achinery. H e h ad  been tak ing  notes of some 
suction gas p lan t of 2,000  H .P . T h a t w orked ou t a t  240 tons, 
whereas the  oil engine would only work ou t a t  55 tons for the 
sam e horse-power.
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The C h a ir m a n  referred  to  the  producer gas p lan t, w hich he 

had  heard  was a th ing  w orth  looking into . H e happened  to 
see in the  Shipping World for the  previous week a com parison, 
and  th a t  journal also gave a sketch  of a gas suction p lan t, to 
gether w ith  figures which were supplied by Mr. W. W. M ay, 
the  m anaging engineer to  Messrs. Beardm ore. T h a t gentlem an 
had  dealt w ith  the  weights for a cargo steam er of 2,000 H .P . 
His com parison of engine-weiglits was as follows :—

G as en g in e  8  cy lin d e rs , 1,000 B .H .P .
W e ig h t in  w o rk in g  o r d e r . . . . . 8 5  to n s  
P ro d u c e r  fo r  sa m e  . . . . . 35 „

1 2 0  to n s
2 in  n u m b e r  . . . . . .  240 to n s

2 , 0 0 0  i.h .p . t r ip le  e x p a n s io n  m a r in e s  s te a m  en g in e  1 1 0  to n s
B o ilers fo r  th e  sam e  . . . . . 210 ,,

320 to n s

Thus it would be seen th a t the com parative weights were as 
three to  four.

B u t there was no question of the  two classes. W ith  the  
suction gas p lan t they  had to  have a producer, and  th ey  m ust 
have coal. One difficulty was th a t  all classes of coal were 
n o t very  good for producing gas. The ordinary  coal they  
could burn  w ith  a steam  boiler could n o t be used for a gas 
producer p lan t. A nthracite  coal was all right. T h a t was 
one of the  great difficulties against producer gas p lan t. On the 
face of it, th e  engine which Mr. Tim pson had  described seemed 
a very  simple affair, for th ey  only required  oil. They required  
no coal nor m achinery. All th a t was needed was a ta n k  of 
oil, and it  seemed to  him  th a t the suction gas p la n t was out 
of i t  in  comparison. Still, one or two m em bers a t  th e  previous 
m eeting had  spoken very favourably  of i t ; however, there 
seemed several things against it. Of course, there m ight be 
som ething against the  engine which Mr. T im pson was describ
ing and th a t  was w hat they  would like to  get a t.

Mr. A r n o l d  (Visitor), said he and  his b ro ther had  received 
an  inv ita tion  from  their honorary  secretary  to  a tten d  th a t 
evening. H e and  his b ro ther were in terested  in  the  navigation  
of the  U pper Medway, w ith  barges trad ing  principally  from
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Tonbridge and round  to  London, down th e  M edway and up 
th e  Tham es as far as London. Those barges, which carried 
ab ou t seventy  to  eighty  tons, were tow ed a t  various stages 
by  tugs and  horses, and  th ey  were now on th e  look-out for a 
be tte r and  cheaper m ethod of running  the  boats. H e had 
been struck  by  Mr. T im pson’s paper, an  en trac t of w hich he 
had read  in The Mechanical World, an d  he ventured  to  w rite 
to  the  secretary  of the  In s titu te , asking if he m ight be per
m itted  to  a tten d  the  discussion.

The C h a ir m a n  : I t  would seem as if th is engine is ju s t the 
type required  for th e  work you refer to  ; i t  is so simple, and 
the  m an on deck can work it.

Mr. A r n o l d  said they  were used extensively on th e  Con
tin en t in barges. H e had  seen them  in  D ordrecbt, in H olland.

Mr. T im p s o n  said th e  system  was a p a rt from  an y  other. 
I t  was a 2-cycle engine. There was an  im pulse every down- 
stroke. There had  been a good deal of trouble w ith  2-cycle 
engines th rough  fouling, b u t the  proportions which had now 
been arrived  a t had  overcome th a t  difficulty so far as he 
could learn. H e knew of certain  boats which had  been sen t 
abroad. They were w orked w ith  na tive  labour, and there 
seemed to  be no com plaint of any  k ind m ade in regard  to 
them .

Mr. M a c a r t n e y  said th e  au th o r s ta ted  th a t  twice th e  pow er 
w ith  equal w eight was go t from  th is engine over others. In  his 
own experience he had  found on tak ing  out the  weights of 
2-cycle engines against 4-cycle engines of 6 B .H .P., they  did no t 
v a ry  15 lb. in  weight. U sually  the  difference was very  little

Mr. T im p s o n  s a id  i t  d e p e n d e d  g r e a t ly  o n  t h e  d e s ig n  o f t h e  
e n g in e . H e k n e w  o f o n e  m a k e  of e n g in e  o n  t h e  2 -c y c le  p r in c i 
p le , a n d  fo r  e q u a l  p o w e rs  i t  w a s  n e a r ly  d o u b le  t h e  e n g in e  h e  
a d v o c a te d ,  b o th  in  s iz e  a n d  w e ig h t .

M r. M a c a r t n e y  said he had  n o t found such a difference 
betw een the 2-cycle and  th e  4-cycle. They also got b e tte r 
resu lts  ou t of the 4-cycle engines. They got a purer m ixture 
in  the  cylinders.

c
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Mr. T im p s o n  : T ha t is quite true, b u t these defects are to  

be overcome.
Mr. M a c a r t n e y  said the oil engineer’s ideal was th e  2-cycle 

valveless engine, if he could possibly get it, b u t so far he 
though t he had failed. He had n o t seen the engine described 
by  Mr. Timpson, b u t if he saw one in section he would be able 
to  understand  it  a great deal better. So far as w eight was 
concerned th ey  had  no t found a great difference between th e  
2-cycle and the 4-cycle used in  the  Colonies, and  th e  speed 
of revolutions still rem ained abou t the same.

Mr. T im p s o n  said th a t  the  purer the  m ix ture was, th e  b e tte r 
the power would be. W ith  the  engine he had dealt w ith, 
when running full speed the exhaust was perfectly  clear. He 
could p u t his hand  over the  exhaust outlet , and they  could hard ly  
trace the odour of paraffin. They m ight when sta rting  away, 
b u t when the engine was heated  up  and  thoroughly  under way 
she was perfectly  clear.

M r. M a c a r t n e y  : F rom  w hat you say  in your paper it  
appears to  be an ideal 2-cycle engine.

Mr. T im p s o n  : T hat is w hat the inventor claims i t  to  be.
Mr. W. B r it t o n  said he understood th a t  the system  in this 

engine for dealing w ith  th e  oil was by  atom izing it, whereas 
in o ther engines the  oil was vaporized. W hat was th e  dif
ference and  w hat was the  advantage of one over the  o ther ?

Mr. T im p s o n  : The advantage of atom izing the  oil and 
passing it  in to  the cylinder is th a t  you get more power than  
by vaporizing it outside.

Mr. B r it t o n  : How is it  atom ized ?
Mr. T im p s o n  : T h e  air and  oil m ix, and there is a peculiarly 

form ed head in which they  mingle w ith  a  m otion which breaks 
the oil in  pieces and sprays i t  in.

Mr. A. R o b e r t s o n  said : The use of oil engines'for m arine
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work would certain ly  seem to  be confined to  small craft, w here 
the advantages as com pared w ith th e  steam  engine are m any, 
as instanced by  the reduction in engine and  bunker space, weight 
of m achinery and lower capital outlay  required. V ery little  
has been said in the  paper, or brought ou t in  the  discussion, 
w ith regard  to  the  fu ture  possibilities of the  in ternal com bustion 
engine for ordinary  steam ers. W hen we consider their adop
tion  for larger vessels we come in  contact w ith  difficulties 
which, as far as present practice is concerned, have n o t been 
overcome. I  refer to  th e  reversing chiefly, an d  I  tak e  i t  from  
Mr. T im pson’s rem arks th a t  his firm have a  reversible engine 
under construction. A  brief description of how th is is done 
would be of very  g rea t in terest to  all th e  m em bers of th e  
In s titu te . This, up to  th e  p resen t n o t having been dem on
stra ted , our only m ethods of reversing are by  m eans of a fea ther
ing propeller or a reversing clutch, th e  engine always running 
in  th e  sam e direction. The feathering propeller has m any 
working p a rts  which are liable to  get out of order, and  th e  
clutch does n o t appeal to  practical engineers owing to  th e  
am ount of gearing i t  necessitates, though for sm all power th e  
la tte r  are very  efficient, reversing and  stopping quite easily, 
and  allowing of sm art manoeuvring. The question of the  
carrying of oil for fuel has already been largely overcome, 
though to  be able to  obtain  the  full advantages where oil 
engines are installed, th e  oil would need to  be carried in  
the ballast tanks, an  arrangem ent which does n o t seem to  
commend itself in practice, as i t  would necessitate fitting  an 
elaborate system  of separating  and  settling  tanks, an d  there 
is always the  liability  of accident by  grounding, etc., when 
the fuel would probably  be lost b y  leakage. W hen we get 
an  engine th a t  can easily be reversed, will be as elastic as a 
steam  engine, and will ru n  a t all speeds, we shall no t be 
far from  seeing oil engines fitted  to  ocean-going steam ers, 
and in  th is respect I  should like to  refer to  Mr. T im p
son’s rem arks where he says he believes th a t oil coupled with 
compressed air will y e t be found equal in elasticity  an d  relia
b ility  to  any  type of power a t  p resent in  use. H ere he cer
ta in ly  seems to  have m ade a forecast th a t is likely to  prove 
true  in  the  near future. I  would like to  ask  w hether he refers 
to  com pressed air being used d irectly  on the  p iston  for revers
ing purposes, or in w hat o ther w ay he antic ipates develop
m ents. I  am  associated w ith  arrangem ents th a t will shortly
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be m ade to  build an in ternal com bustion engine in com bination 
w ith  a turbine. I ts  efficiency, considering i t  as a h ea t engine, 
is very  high, b u t after m aking am ple allowances for the  differ
ence th a t  m ust exist between theory  and practice, an  effi
ciency of 50 per cent, of the  calorific value of the  fuel should 
easily be obtained, whilst the best heat efficiency obtained in 
th e  la tes t m odern engine is 33 per cent, as a m axim um . This 
engine in  which I  am  in terested  uses compressed air as a  m edium  
for th e  absorption of the  heat a t present lost in  the exhaust 
gases and water-cooling arrangem ents. The work thus stored 
up in  this compressed air by  raising its tem perature  is ex
panded  in a specially constructed reversible tu rb ine  harnessed 
to  the  m ain engine shaft. F u rth er, over and above the u tiliza
tion  of the  heat which is w asted a t present, th is tu rbine m akes 
the  engine an  elastic one, inasm uch as i t  is m ade powerful 
enough w ith the pressure of the compressed air to  overcome 
the  friction and the compressions of the com bustion engine, 
thus m aking the whole as easily reversible and regulated  as 
a  steam  engine, which is a g reat desideratum. I  should like 
to  ask Mr. Timpson w hat q uan tity  of circulating w ater he 
uses per B .H .P ., and the difference of tem perature  between 
in let and outlet. Also, w hat are the  highest tem peratures 
of the gases he has m et w ith  in the  engine cylinders ? This,
I  believe, has given a g rea t deal of trouble in the  Diesel engine 
in  the past.

Mr. T im p s o n , referring to  the air and oil m ixture, said the 
altering  of speed depended very much on the  m ixture. They 
m ust have a certain  m ixture of oil and air to  cause com bustion. 
In  regard  to  the  am ount of circulating w ater used, he was 
sorry  he could n o t give them  any inform ation. H e had  not 
the  d a ta  w ith him. Those were some of the points he could 
no t get. All he could speak of was w hat he had  seen running.

Mr. R . C o o p e r  said the subject was one in regard  to  which 
th e  average m arine engineer had not a  very deep knowledge. 
H e feared he was like the m ajority  of speakers who had  p re 
ceded him, in  th a t  he had expected to  see some diagram s, and 
get some further inform ation. But it would no t do to press 
Mr. Tim pson too m uch on th a t  point, and it  was quite possible 
th a t  i t  would not be advisable to  give aw ay too m uch in 
connexion w ith  this engine. He was one of the  speakers
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who a t the  previous m eeting had  raised th e  point of suction 
gas power, and  he then  gave the  opinion th a t  th a t  was 
the cheapest form  of power known. H e had  in tended  to  
look m uch deeper in to  th e  subject before a ttend ing  th a t 
evening’s m eeting, b u t they  knew  the  d isturbing effects of 
the  Christm as and New Y ear holidays. J u s t  before coming 
aw ay th a t  evening from  the  office he picked up a num ber 
of m akers’ catalogues an d  price lists w ith  th e  idea of getting  
from  them  w hat they  guaranteed. H e found th a t  quite a 
common figure was 10 .B .H .P  per hour for one penny. T h a t 
was -jijd. per B .H .P . U nder some conditions th a t  w en t as 
low as J-d. per B .H .P . per hour. In  regard  to  coal con
sum ption, the  Chairm an was quite rig h t in  saying th a t  an th ra  
cite seemed to  be, if no t absolutely necessary, m ost desirable. 
The coal consum ption he found to  be, on an  average, 1 lb. 
per B .H .P . I t  ranged from  § lb. to  1J lb. I t  should be 
rem em bered th a t  they  were speaking of brake horse-pow er 
an d  in regard  to  com paratively  small engines—n o t large 
m arine engines of thousands of horse-power. Then w ith  
regard  to stoking. I t  would seem th a t  i t  was only neces
sary  to  stoke a t in tervals of 5 to  6 hours, so th a t  from  
those figures i t  would appear th a t  under certain  con
ditions a t  least suction gas engines on board  a  barge or 
coaster would be the  righ t thing. There was another point 
he w ould like to  refer to. Mr. M acartney had  given them  
w hat seemed to  be a ra th e r sta rtlin g  s ta te m e n t: th a t  the  w eight 
of certain  2-cycle and  4-cycle engines of the  sam e horse
power were as nearly  as possible equal— only a few pounds 
difference. H e would like to  ask w hether the  two engines he 
referred to  were of about the  sam e revolutions per m inute. 
A fast-running engine of 100 horse-power and a slower runn ing  
engine of the  sam e horse-power would be widely different in 
weight.

Mr. A. R o b e r t s o n  said he w ould like to refer to  th e  80 
per cent, efficiency m entioned in  regard  to  suction gas p lan t. 
Such an efficiency was, he thought, impossible : they  could 
n o t have taken  in to  account the  friction and  various o ther 
losses. Efficiency m eant the  ac tual work got out of th e  engine 
com pared w ith  the  calorific value of the  fuel they  were using.

Mr. R . C o o p e r  : The m akers give 80 per cent, of the calorific 
value of the  fuel.
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Mr. R a i n e y  also referred to  the  8 0  per cent, efficiency m en

tioned by  Mr. Cooper. So far as he rem em bered, Professor 
Ewing had  said th a t  the  highest efficiency was 136 per cent, 
w ith  a  Diesel oil engine. H e believed th a t  was the  highest 
efficiency he would give, either for a steam , gas, or oil engine.

Mr. R. Co o p e r  : I t  m ust be understood th a t  the  80 per cent, 
efficiency I  m entioned was n o t the  com bined efficiency of 
engine and  producer, b u t 80 per cent, of th e  possible value 
of the fuel.

The C h a ir m a n  said th a t  for sm all power, w hether i t  was th is 
p articu lar type  of oil engine or some other type, he was strongly  
of opinion th a t  before long th ey  would be used very  freely. 
There was always a difficulty w ith  single-acting engines, because 
of their having a fly-wheel, which was no t very  desirable on 
board  a ship, if they  could avoid it. There was n o t the  least 
d oub t th a t  the ir draw backs would soon become apparen t, b u t 
no doub t those would be m et in  some w ay un til they  had  a 
good working engine. The question of applying th is gas to 
tu rbines had  been raised, b u t he did  n o t know w hether th a t 
would ever come about. I t  was one of those things which 
m ight come along in  the  fu ture, b u t w ith  their present know
ledge it  looked as if i t  were a  long w ay off.

Mr. F . E. S h e p p a r d  said he had  seen the  efficiency of those 
engines in  the A ustralasian  Colonies as referred to  by  Mr. 
M acartney. In  A uckland (N. Z.) the  p ilots used an  oil-engine 
launch, and  the  same applied to W ellington. B ut the  New 
Zealand Governm ent had  ra th e r killed the  small launches by 
deciding th a t  they  m ust carry  a certificated engineer, which 
m ean t an expense of £20 a  m onth  for a small cu tter. The 
small fishing boats were so equipped, and he though t th ey  all 
had  certificated engineers. They were a long w ay ahead of our 
waters in the  use of such engines. The Am ericans were also 
ahead of our m akers, and had  a store or workship in A uck
land. The B ritish  m anufacturer was b u t little  know n there 
w ith  his oil engine. They had  those oil engines in  some of 
the  big three-m asted  schooners running between the  islands 
an d  the  colonies. Some of those boats were under the  Samoan, 
an d  others under the  Germ an flag, and  they  got on very  well. 
They came in to  harbour all right, and w ent alongside the
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wharves w ithout a tug. B u t he could no t quite agree w ith  Mr. 
Tim pson abou t the  smell. F rom  ra th e r a long w ay off one 
could smell them  like a  G .E .R . engine when i t  was burning 
paraffin.

Mr. T im p s o n  : In te rn a l com bustion m eans com bustion of 
oil gas in the  engine cylinders.

Mr. S h e p p a r d , continuing, said  th a t  from  w h a t he h ad  seen 
of the oil engines in  New Zealand, he though t there was a 
brilliant fu ture  before them . H e could n o t say  w hether they  
used the  feathering propeller or not. The only launches he 
had  been in  had  clutches. H e could n o t tell them  anything  
abou t the  larger ones.

M r. M a c a r t n e y  : There are very  few feathering propellers 
in the Colonies. H e though t the  U nion Co., of San Francisco, 
was the  first com pany to  come in to  the m arket in the  Colonies. 
I t  was followed by th e  Hercules Co., and  the  S tandard  Co., 
of New York. Now their nam e was legion. There were four 
good reliable engines, and  they  were all of the  4-cycle type. 
They would find very  few working w ith  reversible propellers. 
They m ostly  w orked on the  clutch principle. There was a 
friction clutch for going ahead, and  a bevelled gear for going 
astern . The engine could run , and  the  shaft stand  still. The 
clutch was cum bersom e an d  h ard  to  operate, b u t still i t  was 
reliable. W hen the  vessel was under sail alone th ey  would 
p u t th e  two blades of the  propeller vertically  behind th e  stern- 
post. Reference h ad  been m ade to  th e  danger of handling 
n ap h th a  and  benzine. So far, however, they  had  h ad  very 
little  trouble in  th a t  respect. H e knew of one twin-screw 
auxiliary  schooner burning paraffin. H e knew of two using 
benzine th a t  were burn t. One of those casualties occurred 
in the  following m anner :—The engineer found som ething 
checking his oil as i t  came down the  vaporizer. In s tead  of 
tu rning  the  oil off he disconnected a t th e  vaporizer in order 
to  blow through. H e got a nigger to  hold his thum b  over the 
pipe w hilst he blew through. H e struck  a m atch  to  exam ine 
i t—well, the  nigger jum ped an d  so did  the  w hite m an—in fact 
they  bo th  jum ped overboard. H e had  found the  K an ak a  the 
m ost reliable m an for those engines. The K an ak a  d id  w hat 
he was to ld  and did no t try  to  a lter things. H e had  know n
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a first-class certificated engineer to  a lte r his tim ing gear and 
was firing half-way down the stroke, and then  com plain th a t 
his engine would not work. T h at engine was well over half 
stroke before firing. As they  knew, in  re tarding  the spark  she 
was well over the centre before the charge fired, and he though t 
th a t was the safest way to  handle the  boat when going along
side. In  Sydney harbour he though t there were 300 regis
tered  pleasure boats fitted  w ith  oil engines, and ano ther 300 
em ployed commercially, ranging from  I f  H .P . up to  50 and 60 
H .P . H e was sorry to  say, however, th a t  they  were nearly 
all Am erican built. There was a  big m arket out there for 
the B ritish  m anufacturers if they  cared to go in to  it  and give 
the  people w hat they  w anted. W hat was needed was a light, 
strong engine, burning benzine, th a t  could be s ta rted  away 
a t  once. A m an w anted  to step on board his boat, give a 
tu rn  to  the  fly-wheel, and  the  boat was off and  away. T h a t 
was the  engine th a t would take  the  m arket.

Mr. T im p s o n  said the  S tates had  been well ahead for m any 
years in  b oa t propulsion. B u t nearer home th a n  A ustralia, 
in  the  lower provinces of Canada, they  could see the  Am erican 
m aker had  a m arket alongside. They were all w anting kero
sene engines. If  in the  Am erican engines everything was 
satisfactory  they  would n o t be looking for the  kerosene 
engine. Those kerosene engines were now coming to  the  
front. Accidents had  been common in connexion w ith  
n ap h th a  launches. U ntil a few years ago they  used to  
carry  n aph th a  pipes inside the boat. A slight leak  would 
often resu lt in the boat taking fire. Those launches were often 
used by careless people. They w anted  as little  danger as 
possible. He knew of a  large 4-cycle engine built last year 
for a w ealthy Am erican which was close on 300 horse-power. 
They had  a great deal of trouble w ith  the starting  to  get them  
all properly tim ed. They had troubles even w ith  the  4-cycle 
engine. I t  was a very wide subject, and every m aker claimed 
his own as the best idea. He could only sta te  th a t his know
ledge was merely general, and more especially w ith the engine 
he had referred to. He really thought th a t th a t engine had 
proportions and arrangem ents of the 2-cycle type which 
would give a be tte r result th an  any yet brought out. H e 
could only regret th a t it had  not been in his power to  show 
them  full detailed drawings.
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Mr. G. Sh e a r e r  : D id I  understand  you to  say  th a t  you 

had a reversing engine ? You spoke of tim ing gear in some 
cases where the  explosion took place w ith  m en who did not 
know their business when the  engine was abou t half stroke. 
You spoke of backing the  tim ing gear. W as th a t  a reversing 
gear, or only a go-ahead ?

M r. M a c a r t n e y  : T h e  e n g in e  r a n  o n ly  o n e  w a y .

Mr. Sh e a r e r , continuing, said he had had  no practical 
experience w ith  oil engines, b u t he could n o t see w hat diffi
cu lty  there was in having a go-ahead an d  go-astern engine. 
I t  was a m a tte r purely  of th e  tim ing gear, which position they  
had  the  engine in  if under compression.

M r. M a c a r t n e y  : Y o u  r e q u ir e  to  s to p  e a c h  t im e .

Mr. S h e a r e r  : All engines have to  be stopped to  go aste rn .
M r. M a c a r t n e y  : There is always some difficulty in stopping 

an  oil engine, even a 2-cycle one.
Mr. S h e a r e r  : I t  is only a m a tte r of getting  it over to  the  

o ther centre. W ith  a single-acting engine you can get th e  
crank over.

M r. M a c a r t n e y  : They are all single-acting engines.
Mr. S h e a r e r  : There are several m ultiple cylinders. W hy 

caim ot th a t engine be reversed w ithout using gear and keep
ing the engine running continuously ?

M r. M a c a r t n e y  : Y o u  h a v e  g o t  to  d o  i t  w i th  th e  f ly -w h e e l : 
th e r e  a r e  s e v e ra l  h u n d re d w e ig h ts  to  m o v e  r o u n d .

Mr. S h e a r e r  : W ith  a  m ultiple cylinder oil engine, is it  
absolutely necessary to have a  fly-wheel ?

M r. M a c a r t n e y  : I  would not like to  say.
Mr. S h e a r e r  : N ot any more th an  it  is w ith a steam  engine. 

W ith a  single-acting steam  engine w ith  m ultiple cylinders
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we can run astern just as easily as run ahead. I  cannot 
see the difficulty. Y ou  w ill alw ays have one piston in position 
f  or taking the explosion, having a receiver w ith compressed 
a ir. I t  would be adm itted to the cylinder w ith piston in 
position.

Mr. M a c a r t n e y  : I f  y o u  c a n  in je c t  i t .
Mr. S h e a r e r  : A n  arrangement would have to be made. 

B u t I  cannot see any difficulty w ith a m ultiple 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 w ith a double-acting single engine.

M r. M a c a r t n e y  : I  t h in k  y o u  w o u ld  h a v e  to  c o m p re ss  y o u r  
g a s  b e fo re  y o u  c o u ld  d o  t h a t .

Mr. S h e a r e r  : I t  could only b e  done in multiple cylinders. 
Y ou  would have the compression in some of the cylinders.

M r. M a c a r t n e y  : I f  you could force it into the one that is  
going up.

Mr. S h e a r e r  : I t  was m erely an idea : I  was wanting an 
expression of opinions.

M r. M a c a r t n e y  : I  t h in k  i t  c o u ld  b e  d o n e  b y  m a k in g  g a s  
o u ts id e  th e  e n g in e  a n d  c o m p re ss in g  i t .

Mr. S h e a r e r  : Regarding reversing gear : with your engine 
I  suppose there are two friction clutches— one to go ahead 
and one astern.

M r. M a c a r t n e y  : No ; just the friction going ahead. Y ou  
don’t get the same speed going astern. Y o u  can get fa irly  
good speed, however.

Mr. S h e a r e r  : I  am  sorry I  was not here when the paper 
was read, as I  have not looked over it. Y e t  it is a most interest
ing subject, and I  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. I  think there is 
a big field to look into there.
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Mr. A. R o b e r t s o n  : W ith  reference to  the  question of 

reversing : I  th in k  there has been some m isunderstanding 
about the substance th a t  we use for tu rn ing  th e  tu rb ine . I t  
is not the  gas, b u t com pressed air th a t  is used for doing w ork on 
the  turbine, which is of sufficient pow er to  reverse th e  engine 
w hen necessary. W hen no t required to  reverse it  adds power 
to  the engine. I t  will go either way.

Mr. S h e a r e r  : Do you speak of a  gas turbine or an  oil tu r 
bine ?

Mr. A. R o b e r t s o n  : I t  is a gas engine, b u t has an  a ir tu r 
bine, for getting  ex tra  w ork  out of th e  engine, as well as making 
i t  reversible and  elastic.

Mr. S h e a r e r  : T h a t is m erely for mixing the  gas w ith 
•compressed air ?

Mr. A. R o b e r t s o n  : No ; it  does n o t m ix a t all. These 
are only a  few brief rem arks, for I  am  no t a t  liberty  to  go 

in to  details of the  engine.
Mr. R . C o o p e r  : W here do you obtain  the  power for com

pressing the  air ?
Mr. A / R o b e r t s o n  : We use a compressor.
Mr. R . Co o p e r  : W here do you get the power ?
Mr. A. R o b e r t s o n  : Off the  m ain shaft. You have a 

continuous supply.
M r. M a c a r t n e y  : For reversing you use a tu rbine. Then 

you are com pressing your air all the  tim e you are running.
M r. A. R o b e r t s o n  : A s 1 s a id , y o u  a re  t a k in g  h e a t  f ro m  

th e  c y l in d e rs  w h ic h  in c re a s e s  t h e  p re s s u re ,  w h e r e b y  y o u  a re  
g e t t in g  t h e  in c re a s e d  w o rk  o n  t h e  tu r b in e .

Mr. M a c a r t n e y  : You are using your incoming air to  cool 
y o u r gas cylinder instead  of w ater. Is th a t sufficient to  keep 
the  cylinder cool ?
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Mr A. R o b e r t s o n  : That is the in tention ; the experim ental 

engine has not been built yet.

The Ch a ir m a n  said th a t if there was no further question 
to  p u t to  Mr. Tim pson they  would bring the  m eeting to  a 
close. The subject of oil engines was, he thought, one th a t 
would bear a little  more looking in to  and a little  more inform a
tion. No doubt th a t would be forthcom ing in  tim e. They 
were to  h a re  a paper on March 4 by Mr. T. D. Kelly on “ H igh 
Speed Two-Stroke Engines.” Probably  by th a t  tim e some 
of th e  m embers would have had more opportunity  of looking 
up the subject and helping on th a t paper. He was sure they  
were all very  much indebted to  Mr. Tim pson for giving tw o 
nights to  th a t  paper. He had already been accorded a vote 
of thanks, b u t there would be no harm  in passing him  another 
vote of thanks. They were still a little  b it in  the dark  for 
w ant of drawings, b u t he had no doubt they  now understood 
more about the  paper. A t any ra te  their friends from  “ down 
under ” seemed to  know more about i t  th a n  th ey  did.

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






