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T h e  in terest a ttach ing  to th is subject was enhanced by the 
excellent lan te rn  views shown em bracing the  h istorical as well 
as th e  technical side, and tending  to give a clear conception of 
the im portan t part played in the navigation  of coast lines by 
lighthouses.

Passengers during  a voyage sometimes m anifest curiosity 
concerning the methods employed by the C aptain  in  the  de­
term ination  of the  sh ip ’s position and the course to be set in 
order to reach p o r t ; but probably all are more keenly interested 
in  the buoys, beacons, and ligh ts th a t m ark the  coast-line, 
shoals, etc., which indicate the safe route in  or out of harbour.

D ealing only w ith the question of ligh ts the lecturer showed 
by m eans of some 40 to 50 lan tern  slides the gradual develop­
m ent of the  modern lighthouse from the  earliest beacons em­
ployed by th e  ancients. In  these early attem pts the lig h t was 
due to a tire m aintained at th e  top of an eminence during  the  
hours of darkness, and m ay be regarded as sim ply a beacon 
lig h t. This would have the defects due to vary ing  lightness 
on account of the need for adding fresh fuel and of varying 
quality  a t in tervals; also irregularities due to the vary ing  con­
ditions of the elements acting  on the fire, each of these causes
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286 LECTURE ON LIGHTHOUSES.
adding its quota to the uncertain ty  of its v isability  on stormy 
n ights where its value would be a t a m axim um  to the sailor.

On outlying rocks the brightness of such a light could not be 
m aintained even in fine weather, and to m ark th is  class of 
danger spot a different form of lig h t tower was found to  be 
absolutely necessary. To illustrate  the evolution of the modern 
tower, slides illustra ting  the successive towers a t the Eddystone 
rock were placed on view. These slides showed how the early 
workers were forced to realise the immense strains imposed 
upon a tower by the im pact of heavy seas during  storms and 
tem pest leading on to the final solution of the difficulty by the 
m onolithic type of construction, due to Smeaton. The causes 
leading up to the building of a new Eddystone tower, which

C 'rom er, N o rfo lk , H e a d la n d  T y p e , C a to p tr ic  L ig h t .

was designed by Douglas, were discussed and illustra ted . The 
difficulties encountered in  the building; of a lighthouse wereo  oillustrated  by reference to tbe methods adopted in the building 
of a tower accessible to the' shore, such as the Beachy Head 
l ig h t ; and the  build ing  of the Eddystone tower showed the 
course adopted when dealing w ith a tower at sea. A series of 
photographs illustra ted  heavy seas, one exhibiting  the damage 
done to the p ier at Tynem outh when huge masses of masonry 
were broken, tu rned  over and moved considerable distances; 
these bore eloquent testim ony to the character of the strains 
which lighthouses are called upon to w ithstand during th e ir  
construction as well as after completion.
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G re a t  O rm e ’s H e a d  L ig h th o u s e ,

Passing on from the build ing of the lighthouses, th e  n e s t  
consideration requiring  serious atten tion  was the character and 
nature of the illum inan t employed}. I t  was in teresting  to 
notice th a t the slide showing the lig h t used in  Sm eaton’s tower 
was a candelabra supporting a few candles. Smeaton actually  
employed a clock to call the tim e for “ snuffing”  the candles, 
and th is clock has been preserved. Oil lam ps, gais and Electric 
ligh ts have each in  th e ir  tu rn  been employed. Several slides 
showed how the in tensity  of the  lig h t varied in  every direction 
around the  illum inan t, so th a t when it is remembered th a t only 
the horizontal rays can possibly reach the horizon, it  was m ade 
evident th a t there was inevitably  a great loss of lig h t energy 
from any tower. To meet this trouble, reflectors and lenses 
were introduced, and succeeding slides showed how the  m any 
lays could be caught and bent into the horizontal plane, thus 
increasing the power of the ligh t, w ithout incurring  th e  use of 
more powerful illum inants.

H aving  traced the necessity for and the value of lens systems 
in the economy of lighthouses, the next development was a 
scheme for the ready identification of adjacent ligh ts, based 
upon the principle of the Morse alphabet, i.e .. short and long 
flashes of lig h t arranged so th a t the identity  of a lig h t could 
not rem ain in  doubt. To obtain these d istinctive character­
istics the system of lenses employed had to be modified, and to 
make th is quite clear, diagram s of the lig h t at the Eddystone 
were shown and ex p la ined ; also a model was shown in action
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illu s tra tin g  tlie scheme visibly. Succeeding' slides showed 
several very massive lens fram es, and the methods of m ounting, 
so th a t they are capable of rotation  a t uniform  speed continu­
ously during  the hours of darkness, by the clock. The roller 
bearings employed, and la tte rly , the m ercury flotation scheme, 
to reduce the  fric tional resistances to a m inim um , were illu ­
stra ted  and explained. The methods of ventilation  so th a t the 
lam p cham ber may be kept clear of the products of combustion 
were shown.

The in terio r arrangem ents of a tower designed for the con­
tinuous accommodation of the light-keepers were shown by a 
series of photographs, and finally a few photographs of lig h t­
houses and out-buildings were shown, so th a t the syrens u>e<l for 
fog signalling  were, together w ith the air-com pressing p lan t, 
readily  seen. A slide showing an unattended  l i g h t ; also one of 
the dam age done to the Scarborough lig h t by the Germans dur­
ing the late war, were included. The lecturer concluded by 
thanking  Mr. M acLaren for m an ipu lating  the lan tern , and to 
his nephew for functioning as the light-keeper of the model 
tower.

A cordial vote of thanks was accorded M r. W ells. W e are 
indebted to the M arine E ngineer and A aval A rchitect for the 
loan of the blocks to illustra te  the lighthouses and the lenses.

-------------o ----------—

T h e  Lubricat ion  of D iese l  a n d  S e m i - D i e s e l  
Engines.

By Mb . EDMUND G. WAltNE.
HEAD

Tuesday, December 14, 1920, at 6.40 j>.m.
C h a i r m a n  : Mr . F. M. TIMPSON (Member of Council).

As a preface, before I  start th is lecture I  should like to refer 
to one point, which is th a t I feel it is quite impossible for me to 
deal w ith  the whole subject of the lubrication  of Diesel and 
semi-Diesel engines in the course of a lecture. O iling depends 
on the engineer. There are no two systems of lubrication  alike 
on any two makes of engine, and I  th ink  it is all to do w ith the 
way the  engineer in charge sets about m atters as to whether the 
m achinery is going to run  rig h tly . From a practical stand­
point it  means nothing more or less than  investigating  the

—r,— , — ------- v>n s u p p i v  i n t r o ­duced, and closing in the lower part of the  m achinery to an 
•extent which would prevent splashing of oil, while at the same
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time draining off the surplus to a working tank  in the circuit, 
as is usual with most present-day Diesel m achinery.

In  the foregoing rem arks I  have given some indication of the 
broad lines on which current practice is institu ted, and at the 
same tim e endeavoured to h in t at future designs, bu t it will be 
recognised th a t a g reat deal depends on circumstances. Cost of 
construction, while not everything, is a very serious item , and 
one which is not likely to* hasten the advent of' the foreed-lubrica- 
tion two-stroke semi-Diesel engine. A t the present m arket 
prices of m achinery, uncertain developments, strikes, rumours 
of strikes and other disturbing factors affecting trade in general, 
we may fully expect to have to deal for a long time to come with 
the semi-Diesel engine as we find it now, and not as we would 
wish to have it. In  the meantime builders, we im agine, are 
not entirely  unaware of the possibility of improvement, and we 
m ust rest content to concern ourselves at this juncture with 
lubrication systems as applied to modern, and perhaps somewhat 
restricted, developments.

A good many practical suggestions have been made of late 
concerning the general running  of semi-Diesel m achinery, and 
it  seems to me to be fair to assume th a t such definite proposi­
tions as have been advanced are sufficiently disinterested to war­
ran t investigation. On points of general running, most en­
gineers are agreed th a t modern p lan t of this type is of an excel­
len t character. There seems to be lit tle  difference of opinion 
as to lu b rica tio n : it is not difficult to detect condem nation of 
a good m any features of modern practice, but at the same time 
the suggestions for improvement do not always come along at 
the same rate. I th ink that engineers and drivers of semi- 
Diesel m achinery should not hesitate to propose any improve­
ments in existing  practice that- may appear beneficial to users 
generally.

As far as the average type of m arine Diesel engine is con­
cerned, the lubrication system settled down to a basic principle 
of arrangem ent in the early days of its career, and in  most cases 
the system employed follows forced-lubrication steam  practice to 
a great extent. I t  appears to be fairly  well established th a t the 
most workable scheme comprises a m ain pressure supply from 
which is tapped a series of connections leading to each main 
bearing". Around the circumference is turned a groove in the 
m etal coinciding w ith the point of entry  of the oil. At any posi­
tion on a coincident line around the circum ference of the shaft
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,a hole is drilled to the centre, m eeting the cen tral hollow portion 
of the shaft itself. The crank web is drilled (and, of course, 
suitably plugged afterwards) while communication is estab­
lished between the hollow crank  pm and the interior of the main 
shaft. The same process is followed out in the case of the crank- 
pin and crankliead bearing. From  the la tte r tlie oil has to be 
conveyed to the gudgeon, and in order to effect this the con­
necting rod may be drilled through its length (if not originally  
hollowed) or alternatively an external pipe m ay be fitted.

Thus a state of pressure exists from m ain bearings to gud­
geons, while if the engine is of the crosshead type the oil is con­
veyed th rough  to the  guide surface, thence d rain ing  down to 
the crankpit. This pressure is chiefly dependent on three items. 
F irs t of these is the pressure in the m ain supply from the pump. 
Next in order of importance is the degree of adjustm ent of bear­
ings, whilst a th ird  factor present in the course of ordinary ru n ­
ning is the tem perature of oil in  the system. From  a practical 
standpoint I  am leaving out considerations of quality , viscosity, 
etc., of the oil used and assuming th a t a reasonably suitable 
lubricant is employed.

On the question of pressure it seems to be a kind of unw ritten 
law th a t 10 lbs. per sq. in. on the gauge is— if not precisely a 
red line of dem arcation— at least a happy m edium , and I  do 
not know that this more or less accepted standard  needs or de­
serves any adverse comment. I t  has stood the test of tim e and 
is therefore a figure to be treated with due reverence, bu t a t the 
same time I  believe th a t on account of the natu re  of its origin, 
i.e., in connection w ith high-speed steam-driven dynamo or 
sim ilar practice, it m ay become customary to lower the figure 
slightly, regarding 10 lbs. as a m axim um . As a reason, I  would 
point to the tendency to lower the rate of revolutions of m arine 
Diesel plant, while a t the «ame tim e bearing, in m ind th a t an 
excess of pressure is not to be aimed at. The considerations are 
m ainly with reference to the m aintenance of a film of oil between 
journals and bearings under load.

Reversal of pressure, to some extent a deciding factor in  lub ri­
cating  problems, lias a bearing- on the m atter, and some doubt 
has been cast on the high-powered two-stroke Diesel as regards 
capability  of stand ing  up to its work. I t  is ra th er early yet 
to express an opinion, and. in any case mere prophecy is of little 
value, but I  believe indications go to prove th a t, contrary to 
some previous expectations, a h igh bearing oil pressure is not 
necessarily demanded, provided th a t the bearings are properly
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constructed; possibly, more than one firm constructing two- 
stroke m arine Diesel p lan t up to m axim um  present-day powers 
has already proved that abnormal oil pressures are entirely un­
necessary. The design of bearings is a much more scientific 
performance than  was imagined to be the case some years ago, 
not only with regard to dimensions, but also with respect to the  
admission and retention of tbe oil lilm.

A good many m arine engineers are by this tim e acquainted 
with the Michell th rust block, and I  know of no better instance 
of efficient design. I t  was established by Prof. Reynolds th a t 
the two surfaces of a journal and bearing m ust incline towards 
each other in the direction of motion, so th a t the  oil film could 
take up a tapered form ation, and this principle is followed out 
by the Michell th rust and ordinary journal bearings. Time 
does not perm it of an investigation into the special considera­
tions involved, but I  mention this particular construction 
because it shows what can be done by careful design (and, 
incidentally, without forced lubrication). I  m ust leave this 
interesting subject here, bu t at the same time I  should recom­
mend every m arine engineer to take an opportunity of investi­
gating  the design, because it carries with it one or two useful 
lessons in lubrication, quite apart from the particular form of 
construction employed.

R eturning to the subject of the usual type of bearing and its 
trea tm en t; provided the surface has not been disfigured with a 
wonderful network ot unnecessary oil grooves, it will stand up to 
its work in a satisfactory m anner, given enough oil. Tbe 
advent of forced lubrication assisted, in  a large m easure, to 
prove that a beariiig, of which the oilways when placed end to 
end would reach from the earth to the moon—more or less—is 
not the last word in efficiency. On the contrary, w ith a pres­
sure supply on the lines indicated no oil grooves are required, 
beyond those necessary to convey the lubrican t from bearing to 
bearing, and at the same tim e the clearances can be, and should 
be reduced to a m inim um . One or two m oderately slack brasses 
will have the effect of lowering the oil pressure to an appreciable 
degree as soon as the circulation has proceeded for a short time 
and the tem perature has risen a few degrees, whereas an engine 
in  which the bearings are up to the safe working lim it, in the 
first place, will keep a satisfactory pressure for months on end.

As far as the pumps themselves are concerned, the design is of 
small moment. The general practice appears to be th a t engine-
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driven plunger puxnps are fitted to sm aller plant, whilst the 
high-powered modern m arine Diesel engine takes its oil supply 
under pressure from ordinary gear-wheel pumps, usually in  
duplicate, or, in some twin-screw vessels, trip licate. They are 
mostly electrically driven and work excellently. P lunger 
pumps m ay of course be driven from any convenient portion of 
shafting , having due regard to speed and capacity of the pump. 
One system is perhaps worthy of comment, in which the pump 
is directly-driven from an eccentric on the m ain shaft, w hilst 
the plunger is bored up its length and discharges firstly to the- 
eccentric strap, thence through a hole in the sheave to the main 
shaft, bearings, crankheads and gudgeons- not a single pipe 
being fitted to the system. However, this arrangem ent is, no. 
doubt, somewhat uncommon.

T hat the working tem perature of the oil has a decided bearing 
on the efficiency of the engine has been realised for some con­
siderable time, and there are definite indications that consider­
able im portance was attached to this feature by German en­
gineers in their development of the subm arine Diesel engine, 
during the war. As fa r as our own activities in research work 
are concerned, a good deal of private and Government, experi­
m entation has been carried out from time to tim e. Some recent 
tests at the N ational Physical Laboratory in connection with a 
worm gear testing m achine show th a t w ith a pure m ineral oil 
an efficiency of 95-6 per cent, was obtained, whilst at -52 degrees 
Centigrade the efficiency fell off slightly, dropping to 93-5 per 
cent, at 75 degrees Centigrade. Between 50 degrees and 62 
degrees Centigrade violent oscillation of the gear rendered read­
ings difficult to obtain, and it is interesting to note th a t the 
critical tem perature remained the same when the load was 
doubled.

This critical tem perature is about 71 degrees centigrade for 
cylinder oil, and a characteristic of all- m ineral oils appears to 
be th a t the  efficiency drop occurs suddenly at a p a rticu la r heat. 
Sperm oil shows a gradual decrease in efficiency as the tem ­
perature  rises, while castor oil. as m ight perhaps be expected, 
gives the best results, rape oils being next in  order of efficiency. 
The value of adding graphite to oil has also been the subject 
of investigation, and it appears th a t while anim al and vegetable 
oils show but fadnt signs of improvement, with m ineral oils the- 
addition of graphite has, in some instances, a beneficial effect. 
In  the case of a hot bearing graphite has often proved useful,.
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but its employment m ust be attended w ith care, and very 
m oderate quantities only should be employed on account of the 
risk of choking oil ways. As regards cylinders, I  have not heard  
of any experim ents w ith  Diesel and semi-Diesel p lan t, b u t i t  
seems not improbable th a t g raphite m ight usefully be employed 
in small amounts. Concerning petrol and paraffin m achinery its 
use lias been attended w ith excellent results, as it is unaffected 
bv heat, and not only lubricates the piston rings but assists 
towards filling up m inute blow-lioles, scores, etc., and thereby 
increasing the compression in a badly worn engine.

In  the ordinary way, cylinder liners of both Diesel and semi- 
Diesel plant are generally lubricated through an encircling ring 
of pip ing provided w ith branches which com municate w ith 
holes in the cylinder. These branches, of course, run  through  
the  jacketing  space; the oils used are of various qualities, but 
witli a new engine a low viscosity oil is most suitable on account 
of the  com paratively small clearances, while as these increase a 
more viscous oil m ay be employed. A com paratively h igh  flash­
point is desirable, in  order to avoid the risk of explosion in  the 
crankcase should the gas blow past the pistons and r in g s ; but of 
course this qualification does not arise in the case of large 
engines fitted w ith  crossheads, guides, and isolated cylinders.

A ir compressors demand care in  the selection of oil, as the 
corrosion of intercooler coils has been traced to organic acids 
formed by oxidation of the lubricant. Generally speaking, a 
m ineral oil of low specific g rav ity  and h igh  flasli-point is con­
sidered suitable for the purpose. Testing for flash-point and 
viscosity is ra ther out of the. scope of the practical engineer on 
board, but I  may perhaps m ention th a t as far as viscosity is con­
cerned it is possible to test th is by an instrum ent of simple con­
struction and approaching the accuracy of laboratory devices. 
However, as the  viscometer I  have in m ind is somewhat expen­
sive. and, moreover, testing of th is description is out of the real 
province of the driver, fu rther reference need not be m ade to it 
here.

L ubricating  oil pipes and fittings are fru itfu l sources of 
trouble unless fixed w ith  care. Throughout the  engine no 
system of piping better exemplifies the proverb concerning a 
stitch  in tim e, and when fitting  up afte r inspection or repair 
i t  should be a hard  and fast ru le  to blow through all pipes, union 
connections, etc., or, alternatively , pass a wire down, in order 
to  ensure th a t there is complete freedom from foreign m atter.
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W hen d ism antling , if  the  pipes are to rem ain  off the engine for, 
any  length  of tim e, it is a paying proposition to bind up the male 
screwed ends w ith twine. N othing is more annoying th an  to 
find a dam aged thread, especially if the nut has to be screwed up 
in an awkward position, and in fact m any a thread has been 
stripped th rough a burred edge giving the nu t a false sta rt. I f  
short union connections are fitted on m ain or other bearings they 
should be tigh tened  well home— preferably m aking a metal-to- 
m etal jo in t; if th is is not done, as soon as the union is slacked 
for dism antling  in  all probability  tbe nipple w ill tw ist off u n ­
less observed in tim e.

The practice of soft-soldering lubrica ting  pipe connections is 
one to be avoided, excepting in an emergency. B razing is the 
most su itable method and assists in prolonging the life of the  
connection. V ibration w ill quickly find the weak point of a 
pipe, and if the jo in t is out of sight serious trouble is bound to 
develop should the pipe part.

C entrifugal lubricators and th e ir  connecting pipes for crank- 
head bearings demand special a ttention  if the risk of runn ing  
th e  m etal is to be avoided. Unless spigoted in such a m anner 
th a t incorrect fitting  is practically  impossible, the banjo should 
be tested circum ferentially  and la tera lly  by fixing a wire on the 
ad jacent bearing or o ther convenient position and tu rn in g  the 
engine a complete revolution w ith the  tu rn ing  gear, if there is 
any doubt about the fitting  being perfectly central. In  any 
case, afte r the  banjo is in place and the lubricating  pipe is in  its 
correct position, the engine should be tu rned  and the arrange­
m ent checked. A t least one type of engine is designed with a 
'lubricating system of a different nature , i.e ., the crank pin 
receives its oil supply via the gudgeon, through a hollow con­
necting  rod, thus avoiding the use of a banjo lubricator.

Oil pipes to cen trifugal lubricators m ay be m ade of steel, w ith  
advantage, and a more or less general use of steel p ip ing  is often 
advocated. The disadvantages are obvious, and include less 
flexibility  and greater liab ility  to rust.

Probably the most common form of lub rica ting  the gudgeon 
in a semi-Diesel engine is th rough a pressure fed pipe leading 
th rough  th e  liner and coinciding w ith  a hole in the pin itself. 
The m ajo rity  of designs do not provide for ad justab ility  of the 
gudgeon brasses, so th a t wear can only be remedied by fitting 
a new bush ; in any case, th is wear can be minim ised by paying
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due atten tion  to the oiling, and as a m atte r of faet a gudgeon 
will readily seize up if the engineer allows the oil feed to fail.

The oil pumps supplying the various bearings are usually  effi­
cient in working, but nevertheless pay for attention . The d is­
charge is generally variable, and adjustm ent m ay be effected by 
a ltering  the length  of the  plunger-stroke. In  practically  every 
case this may be performed while the engine is running , and the 
num ber of drips per m inute checked through a sight-feed. There 
are m any different makes of pum p, but I  do not th ink  th a t the 
m ajority  present any difficulties to the least experienced driver, 
provided lie gives them  a careful prelim inary  survey. A great 
point is cleanliness in the well of the pum p, and oil should be 
strained before filling ; moreover, a stra iner should be conveni­
ently fixed on the  filling orifice, or across the  top of the box if 
the whole cover is removable. A periodical clean out is advis­
able. but 011110 account should the box be wiped out w ith waste. 
Sw illing out with paraffin is a good plan, after which the  box 
should be left to drain .

( Operating mechanisms for pumps are often provided w ith  ad­
justable  ratchet-feeds from the shaft, and m any cases of failure 
have been traced through carelessness in watching' th e  drive.

o  O  'which, if the teeth or pawls become worn, may cease. Gene­
rally the pawl wears, and it  may be mentioned that an engineer 
who recently had to deal w ith eleven cases of crankhead failure 
found th a t seven instances were due to this cause. The 
average semi-Diesel engine is not prone to breakdown, bu t i t  
has been stated in more th an  one quarter th a t n inety per cent, 
of failures are due to lack of attention and failure of the  o il-drip . 
The engineer who allows him self to become lax in the m atte r of 
atten tion  to lubricators gets him self a bad name, bu t w hat is 
considerably worse, he may also get the engine a bad nam e, and 
I  am afraid th a t it is only too tru e  when it  is stated th a t the 
more careless the  engineer in regard to lubrication  the  more 
thorough is his abuse of the engine when a breakdown occurs.

I t  is recommended th a t ratchet wheels of lubricators be 
painted, say, w ith  a line of b righ t red across. They can thus 
be more readily  observed, and stoppage is likely to be noticed 
almost im m ediately.

W ater and bilge pump eccentric straps often come in for 
more than  the ir share of neglect, especially when grease lu b ri­
cators are fitted. A grease lubricator has a comfortable look 
about i t ; one hopes it contains grease, but the  lubricating  pro-
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This is a very sim ple tiling  to do, and would save a lot of 
trouble, and I  should have preferred the w riter to have em­
phasised th is point more fully , because all the care in the  world, 
on the p a rt of the best possible engineer, is so m uch loved labour 
lost if  the oil in  use is not up to the standard, and the poor engi­
neers would get a ll th e  blame. W ith  forced lubrication I  can­
not say th a t it  is quite perfect yet.

I  had one instance during  a critica l tim e in  the la te  w ar when 
an  auxiliary  engine stopped dead and couldn’t  be started . 
A fter taking the doors oh it was found th a t the  m etal had run  
out of the bottom  end. This was the effect, bu t the  cause was 
very difficult to find out, the  press-gauge showed lOlbs. up to 
tim e of stoppage, tiie crankshaft had to be taken  out, and th e  
w hite m eial drilled out in the  oil holes. I  m ay say the oil was 
of good quality  and well filtered, and was runn ing  all r ig h t in 
another closed engine beside it. The only conclusion th a t I  
came to was th a t some piece of w hite m etal had come off and 
blocked up the oil-hole. Mr. W arne speaks of therm om eters, 
e tc . ; I  am in  favour of these but it  would be difficult to fit one 
to the bottom end of a connecting rod in an enclosed engine, it 
would not give the  engineer on watch any notice, sim ply be- 
ca\ise he couldn’t see it.

This p articu la r engine I  have ju s t m entioned had the oil 
pump in the corner of the  crank case (the most awkward corner 
to be correct) and to overhaul it was a very difficult job. I  
should like to suggest th a t oil pum ps in this class of engine 
should be fitted outside and worked with some kind of gearing 
so th a t the speed of the pum p could be increased in the hot 
w eather and reduced in  the cold weather. The suction pipe 
could always be felt by the engineer on w atch, and th is would 
be an indication of how the bearings were working. Therm o­
m eters could be fitted here as required.

The discharge side of the pum p could be fitted to lead to the 
different bearings, and a sigh t feed could be fitted showing the 
am ount of oil going to each bearing, w ith taps to regulate  the 
flow of oil as required.

There are a few more points I  should like to m ention, but as 
Mr. W arne has o ther work before him  elsewhere, I  thank  him  
very nm ch for giv ing us the benefit of his experiences this even­
ing.

The Chairman : In  regard to water d rip  from which we get 
w ater in terfering  w ith  the lubrication in the oil e n g in e :—The
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trouble is common in steam, bu t in an oil engine it m ight be 
useful to m ention where we should look for water in terfering  
w ith the lubrication.

Mr. W a r n e  : I t  is chiefly in  connection w ith outside bearings, 
and I  am speaking more particu larly  of the sm all shafts, as well 
as the m ain shafts, to which no pressure supply is made, and 
ord inary  worsted feed boxes are fitted ; possibly there is a 
d rip  from the circulation system, then  you get the w ater at the 
bottom  of the boxes, and do not know it is there. I  have known 
cases where this has gone on for some tim e. The bearings have 
been in  a bad state, yet the boxes always showed a good quantity  
of oil.

M r. A. H. Mather : I  th ink  we can understand th a t in  the 
working of the engine there should be 110 w ater in  the  ordinary 
way w ith  enclosed engines. B ut if you take the case of a 
sm all engine-room when the vessel is a t sea and jum ping  about, 
you will get water into the bilge and th a t will find a way into 
the oil. I do not know any precaution you can take th a t will 
prevent w ater having access to the oil under varied sea condi­
tions.

Mr. W arne: I  th ink  it is a good system to go round w ith a 
syringe and dip the  syringe to the bottom of the boxes, thus 
using  it as a pump to test them .

There are m any th ings I should like to have expounded 
in  order to have m ade.the subject more complete. On the ques­
tion  of forced feed lubrication  I must say that I had most 
decidedly advocated forced feed lubrication for Diesel engines, 
but my point was th a t one could not apply it to the semi-Diesel 
engines. As regards the pure Diesel engine, I do not th ink 
there is anything  better. My expedience in connection w ith  
the  operation of Diesel engines is th a t having a respectable 
forced feed lubrication  system your time m ay readily  be occu­
pied w ith o ther things. Once you have got rid  of the  idea of 
hot bearings then you can consider the points of operation of 
the  engine which should be att'ended to. The m an who is 
always rushing round w ith  an oil feeder and a bucket of w ater 
cannot pay so much a tten tion  to the general runn ing  of the 
p lan t.  In  regard to the elim ination of oil grooves; w ith a 
forced lubrication system oil grooves are unnecessary. I  th ink  
th a t has been very conclusively proved. The oil gets out of 
the  bearings fast enough w ithout any oil grooves to help, and it 
will find its way into the Dealings in a most satisfactory
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m anner. I  liave seen gudgeon pins knocked into white m etal 
bushes w ith  a 14 lbs. sledge ham m er and the engine has run 
perfectly  w ithout any oil grooves at a ll. T hat has led  me to 
believe th a t oil grooves are ra th e r a m istake. On the question 
of working tem perature, I  do not th ink  I  can add any th ing  to 
the rem arks made. I t  is a m atter of great im portance, and 
why I  m entioned th a t the use of castor oil m ight be expected 
to give good results was because it usually  does give good 
results— in an engine. I  mean. I f  you can get castor oil to use 
w ith  a hot bearing, and you use th a t oil instead of the  ordinary  
m ineral oil, you stand a chance of cooling the  bearing down 
very m uch more quickly. In  tak ing  my leave of you to-night 
I  feel I  cannot go away w ithout thanking  you for the atten tion  
you have paid me and the discussion w hich has followed the 
reading. I  am quite sure the rem arks made in  the discussion 
are more valuable th an  the lecture. I  shall have great 
pleasure in adding something, and at the same tim e I  shall bear 
your rem arks in  m ind for fu tu re  reference.

On the m otion of Mr. Buchanan, seconded by M r. Dibb, a 
cordial vote of thanks was accorded Mr. W arne for h is lecture.

The Chairman : Mr. W alter Pollock, who takes great in ­
terest in th is series ol lectures, has sent a few remarks, and he 
regrets he has not been able to a ttend  personally.

W alter P ollock (Member), stated th a t he was very m uch 
interested in Mr. W arne’s Paper, and felt sure it would be a 
valuable contribution towards the proposed series of papers for 
the instruction  of oil engine engineers.

Mr. W arne made slight reference to stra in ing  the oil before 
filling the oil boxes, but we would like to have heard much 
more of th is extrem ely im portant subject. O btaining the very 
best quality  of lubricating  oil will not itself avoid tro u b le ; it 
should be passed through a filter and refiltered a t least two or 
three tim es before getting  to the part lubricated. Most lu b ri­
cating  boxes and receptacles have gauze wire over the divisions, 
w hich are very inefficient, and in most cases will allow fine g rit 
to pass. A gain, one w ill often see the can containing the oil for 
filling up boxes, etc., standing on a bench or seat en tirely  open 
to the atm osphere and sometimes close to the d ir t and dust from 
the  engine room ladder. I f  these were prohibited in  an engine 
room and only cabinets w ith  tops so arranged th a t they could 
not be left open, were used, m any of the lubrica ting  troubles 
would be avoided.
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Tlie filling cans should have a fine filter m edium  fitted in the 
spout, so arranged th a t it is easily removable for cleaning p u r­
poses. The filling cans themselves should be left upside down 
under cover of the cabinets.

No doubt the m any readers of Mr. W arne’s paper would be 
pleased to hear more on the quan tity  of oil to be used in  different 
parts of a well-designed engine. Perhaps Mr. W arne will take 
say six different kinds of engines and five or six different parts 
to form such a table. One of the greatest difficulties a M arine 
Engineer or driver has in working an oil engine at sea is to 
know how much or how little  oil should be used in  the various 
parts.

Mr. W arne has told us of the disadvantage of over-lubrica­
tion, and we all know the disadvantage of under-lubrication. 
No doubt other contributors to the discussion w ill give us of 
their practical experience, especially w ith regard to the lu b ri­
cating  oil th a t should be used, and w hether single service oil 
should be used for top and bottom ends or w hether a type of 
cylinder oil for the former, and engine oil for the la tte r  has 
been found more satisfactory.

Mr. W arne : Mr. Pollock has emphasized the necessity for 
stra in ing  oil, and has indicated th a t lie would like to have 
heard more on the subject. To b ring  the whole, or perhaps 
even part, of the m any questions affecting the subject of oil 
engine lubrication  w ithin  the scope d i  a lecture means, I 
am afraid, but brief reference to m any in teresting  points, and 
I  have found it necessary to lim it myself in m any ways, in 
order to deal as generally as possible with what appear to me 
to be the more salient features in connection w ith  the subject.

R egarding the suggestion th a t a table m ight be draw n up, 
taking six different kinds of engines and various parts of the 
mechanism, giving the quan tity  of oil to be used at each point, 
I  do not th ink  this would be quite practicable. No two engines 
use the same am ount of oil (at least, th a t is my own experience), 
and any attem pt to tabu late  quantities is likely to have bad 
results in some quarters. One cannot saf'elv tie  down a driver 
too closely to a fine measure of oil consumption. I t  annoys the 
driver, never has paid, and never w ill pay. On the whole, I  
th ink  such a table as Mr. Pollock suggests {if I  am in terpre ting  
him  correctly) would serve little  practical purpose. Needless 
to say, I  am looking on the question quite from the point of 
view of runn ing  the engine under ordinarv  sea-going condi­tions.
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A tvpe of cylinder oil for top ends would no doubt prove more 
satisfactory th an  engine oil in  the long run , but I  do not know 
•of any prolonged tests showing th a t th is is the case. I  take it 
th a t Mr. Pollock refers to the  gudgeon bearings of a trunk  
piston engine, and not to the top ends of a crosshead type of 
Diesel or semi-Diesel p lan t.

Mr. A. H . Mather : In  a g reat m any cases, w ith  the sm aller 
type of semi-Diesel engine, you have frequently  to place them  
in charge of a m an who is more or less semi-qualified. He has 
not got a fu ll qualification for th e  work, but we have to tru st 
h im . In  this way a great m any of the  troubles w hich have 
-occurred, particu larly  w ith  the semi-Diesel engine, have not 
been due to the  engine itself'. I  was interested to note the  re­
m arks in  regard  to generous lubrication  where the  au thor refers 
to the engine actually  runn ing  away on the  lubricating  oil 
taken up from th e  crank cham ber. I  knew of a case of th is 
kind, and I  m entioned it to one or two people who m ight have 
been expected to have had experience of it, and they laughed at 
the idea. They said “ T h a t’s a trave lle r’s ta le .”  B ut it h ap ­
pened, as a m atte r of fact, 011 a tr ia l of a subm arine engine on 
the test bed in the works where it was being bu ilt. The engine 
had to be stopped for some purpose, but the th in g  would not 
stop w ith the fuel shut off. I t  was runn ing  en tirely  on lu b ri­
cating  oil. In  th a t p articu lar case, when the  operating  costs 
came to be worked out, the lubrica ting  cost was heavier than  
the fuel cost, tak ing  into consideration the  quan tity  of each and 
the relative cost per gallon. On the  subject of cylinder lu b ri­
cation of these semi-Diesel engines, and of Diesel engines gener-o ’ . 0 . 0ally, the au thor refers to th e  method of supplying oil to  the 
cylinder liners. I t  seems to me th a t the usual method of sup­
ply ing  oil 10 a cham ber or passage round th e  cylinder and tak ing  
it away at more th an  one point round the circum ference is not 
a good method of securing effective lubrication  of the  cylinder. 
The pistons, of course, are a good fit to the cylinder, but almost 
in every case it will be found th a t the  piston lies more toward 
one side of the cylinder than  the other, particu larly  where there 
is no crosshead, th a t is, where the gudgeon pin is in th e  piston. 
The oil supply escapes a t the freest point and th a t is the  point 
th a t :equires least lubrication. The point where the piston is 
rubbing  close to the  cylinder wall is where it requires oil most. 
I  would prefer to put a separate feed separately controlled to 

"each of the  points round the  cylinder and reduce one and in ­
crease the  o ther as required. I  th in k  th a t would be a much
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more satisfactory way of lubricating- a cylinder. W hen tk e  
oil is supplied to the cylinder by the general system, oil is in 
the cham ber or passage round th e  cylinder all the tim e. I 
th ink  a much better plan would be to inject the oil at a certain  
tim e. I  w iu ld  pu t it in when the piston is at the  bottom  of its 
stroke, and the oil would then  be carried up the cylinder walls 
by the piston on its re tu rn  stroke. This is done by a good m any 
makers now ,, and in every case it has resulted in much better 
working, and in a marked reduction of the quan tity  of oil used. 
Mr. W arne has referred to the use of graphite  in conjunction 
w ith lub rica ting  oil. Personally I  do not like the idea of 
adding graphite to the oil. I  would prefer to keep to a clean 
clear oil w ithout any m aterial in  it which could possibly help 
to increase the cylinder deposits, which are sufficiently trouble­
some as they are.

On page 296 Mr. W arne says, in regard  to g rap h ite : “  As 
regards petrol and paraffin m achinery, its tise has been attended 
w ith excellent results, as it is unaffected by heat, and not only 
lubricates the piston rings, but assists towards filling-up m inute 
blow-holes, scores, e tc .”  That statem ent contains in itself the 
condemnation of graphite as a cylinder lubrican t, as if it will 
fill up blowholes, etc., it  will also fill-up the spaces behind the 
piston rings. I  should prefer to use a lubricant th a t would not 
tend to increase the deposits. Separation of the graphite from 
the oil will always tend to occur even when the special type of 
g raphite, known as “ deflocculated”  is used. This is a m anu­
factured ■ ubstance which will rem ain better in suspension in oil 
than  natu ra l graphite, but there is no means of keeping na tu ra l 
g raphite in suspension in oil, and as soon as any water or mois­
tu re  gets into the m ixture the g raphite separates a t once.

Mr. E .  A. E v a n s : I  feel deeply indebted to your In s titu te  
for the privilege of being here to listen to the in teresting  and 
instructive paper which has been read bv Mr. W arne. To me 
it has been a source of great pleasure and enlightenm ent.

As a chemist I  regret Mr. W arne’s decision from a practical 
standpoint to leave out considerations of quality , viscosity, etc. 
I  should im agine th a t quality  and viscosity are of param ount 
im portance w hatever engines the engineer may design, or w hat­
ever system of lubrication  he m ay adopt. I t  seems to me th a t 
lie is very largely  dependent iipon the quality  of the oil. 
E ith e r  he m ust obtain the correct quality  of oil to suit his de­
sign of engine or else design his engine to suit the oil. Since
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m e engineer is p rim arily  concerned witli the design of the 
engine he prefers to select the oil which w ill give the best re­
sults subsequently. Therefore, from a practical consideration, 
perhaps a few more moments m ight have been spent on th is 
p a rticu la r phase of the question.

Reference has been made both by Mr. W arne and several 
speakers to the continued runn ing  of an engine, after closing- 
down, on lubrica ting  oil. In  my own experience I  have found 
it  quite an easy m atte r to keep an in ternal combustion engine 
runn ing  on lubrica ting  oil after the  fuel was shut off, but only 
w ith a certain  type of lubricating  oil, generally  an oil more or 
less unsuitable, although a m oderately good oil m ay possess the 
same propensity if it has suffered decomposition in an enclosed 
engine. Once again quality  arrests our a ttention . A t h igh 
working tem peratures and pressures oil is liable to crack and 
give rise to substances which are sometimes h ighly  explosive. 
This point was referred to ra th er fu lly  in  a paper which I  have 
read before tlie Diesel E ngine U sers’ Association in 1917.

I  am a little  lost to know whether or not Mr. W arne recom­
mends forced feed lubrication . Perhaps he will be good enough 
to express his views on this point a little  more fu lly . Nor do 
I quite understand whether he suggests th a t oil grooves should 
be en tirely  elim inated. Surely th e  use of oil grooves involves 
the principle of o il-bath  lubrication , efficiency of which is well- 
known and well-established.

Then as to working tem perature : tha t is undoubtedly far 
more im portant than  is suggested in  the paper. ( tne has to 
realise th a t the viscosity of any oil dim inishes w ith  rise of 
tem perature, consequently if the working tem perature be left 
uncared for it m ight steadily rise and the oil decrease in  viscosity 
u n til the  critical point is reached when either the piston seizes 
or the bearings go. The rise in tem perature a fte r a certain  
point is reached becomes very rapid, possibly too rapid to be 
dealt w ith  before trouble is encountered. I f  wide variations 
of working tem perature are perm itted it is essential th a t a 
special oil to meet the conditions shall be used otherwise un­
necessary fluid friction is introduced which should be elim in­
ated. How fa r  the experim ents carried out at the N ational 
P hysical Laboratory on the lubrication of worm gears assist in 
solving the problems of Diesel engine lubrication  rem ain to be 
illustra ted . The sudden drop of efficiency, quoted in  the 
N ational Physical L aboratory’s reports, occurs at a tem perature
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which is coincident w ith th a t a t which a sudden drop in viscosity 
occurs. This may be a coincidence, or it may be a clue to the 
explanation, I  cannot tell w ithout a closer analysis of the re­
ports, and perhaps more experim ental work. W hy castor oil 
m ight be expected to give the best results ds not quite as ap­
parent to me as it is to Mr. W arne. I  have had a considerable 
am ount of experience of castor oil, both alone and in conjunc­
tion w ith  m ineral oil, and the more research which I  do the 
more complex does the subject appear.

The use of graphite has its lim itations, although it has some 
advantages in special cases. In  a general way I  do not advocate 
its use, but there are cases where graphite has proved its value. 
I ts  particu la r advantage appears to be at the m oment of s ta rt­
ing so th a t directly  the starting  has been effected its sphere of 
usefulness dim inishes. W ith  the p articu lar subject we have 
before us to-night I  do not th ink  th a t anybody would seriously 
advocate the use of graphite.

Reference is made to the use of low viscosity oil for new 
engines. As the term  “ low v iscosity”  is a com parative ex­
pression ra ther th an  an absolute, a little  qualification is neces­
sary. The modest reference to the selection of oil for the air com­
pressors m ight well have been amplified by reference to the 
explosions which have occurred w ith the loss of life through the 
use of unsuitable lubricants.

I  presume th a t the viscometer of sim ple design is the cup and 
ball variety, if it is I  can say th a t my experience w ith  it  is not 
altogether a happy one; in  fact I am unable to  obtain  even 
m oderately consistent results, perhaps my instrum ent was not 
in perfect order.

Then, as to the use of waste for wiping out crank chambers. 
Periodically there is an epidemic of com plaints of the oil con­
tain ing  fibrous m atte r from engineers, but on investigation the 
microscope soon reveals the  exact nature of the  fibre, and it is 
usually easily traceable to the wipers which have been used.

The subject of filtering the used oil has been raised, and I  
cannot do better than  refer yoii to a general discussion on the 
recovery of lubricating  oil, about two m onths ago, by the  Diesel 
E ngine Users’ Association, in  which I  was invited to take p art.

I  should suggest th a t why the Germans used therm om eters in  
such profusion was because they realised th a t they were getting  
a very hot tim e and these therm om eters would show them  how 
hot th ings were getting  for them .



Mr. W . J .  I)ibb; R .D ., R .N .R . : Viscosity to my view is a 
most im portan t th ing  in regard to the  oil for the engine, and a 
test for viscosity some engineers seem to fight shy of, but by 
practice it becomes quite a simple m atter. I  have tised R ed­
m an’s viscometer m any tim es to  check the viscosity of an oil, 
and from my own experience I  should have approved of the  
au thor of the paper enlarging upon the use of the instrum ent 
and advocating all engineers to become skilled in its use for 
checking the viscosity of the oil supplied. The subject can be 
enlarged upon so m uch th a t much tim e m ight be occupied in 
discussing it. The viscosity of an oil varies according to the 
tem perature, and th is is not always recognised; I  would com­
mend the study of it to all, also the  testing  of the oil. R eferr­
ing to the stoppage of the engine m entioned, the oil we were 
using was very good oil, specially suited for the job. W e used 
to draw the oil off. There was a steam coil to heat it, and we 
filtered it, yet the engine stopped. W e overhauled it at L iver­
pool, and afte r the exam ination all we could conclude was th a t 
som ething m ust have got off the bearing and into a v ita l spot to 
stop the runn ing . One th ing  I noticed, when using th is p a rti­
cular oil was th a t the fa r away bearing got the least oil. For 
proper lubrication  you m ust have a ll bearings getting  th e ir  
proper am ount of oil, and there m ust be some means of seeing 
th a t the oil goes where i t  ought to go. The oil m ust go through 
its proper channel, and each bearing m ust have its proper 
quan tity  and th is is sometimes a difficult th in g  to bring  about.

M r. E vans : The last speaker has suggested th a t all engi­
neers should have the viscometer and flash-point apparatus. 
I t  is a com paratively easy test to those who are regu larly  en­
gaged on the work, but even qualified chemists send out varying 
results from tim e to tim e w ith  the ordinary  viscometer. W hen 
you have these viscosities it is very handy.

The Chairman : That, I th ink , was w hat the  speaker was 
aim ing a t—th a t there is room for more scientific investigation 
by M arine Engineers than  at present. W e could get a lot of 
inform ation if the necessary instrum ents were supplied.

I  am not sure whether there are any other members who wish 
to add to the discussion. I t  is a subject upon w hich a lot can 
be said, and perhaps there are some who have attended w ith  the 
purpose of speaking but have not had an opportunity  of giving 
th e ir rem arks, and these m ay be of great value to the paper. 
I f  there is anyone who wishes to speak on the paper it is open 
to him  to do so now. Any contributions sent in afterw ards can 
be replied to by Mr. W arne and included in the Transactions.
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N otes  on th e  M a n a g em en t  of Marine Diesel  
Engine  Ins tal lat ions.

By Me . HOM ER McCRIRRICK (Member).
BEA D

Tumid!/, December 21, 1920, at 6.30 p.m.
C h a i k m a n  : M r. W . E . McCONNEI.I. (Member of Council).

The C h a i r m a n  : In  the absence of the author. Mr. Homer 
McCrirrick, the paper will he read by the Hon. Secretary.

The Diesel E ngine which has now established its position as 
a reliable and very efficient power un it suitable for ship pro­
pulsion does not seem to be getting  the publicity  from a prac­
tical point of view among M arine Engineers th a t it should.

The construction of large vessels which are to be propelled 
with Diesel Engines is increasing at a steady rate. Up till a 
few years ago developments w ith this type of engine were con­
fined to land practice, and so the M arine E ngineer is placed at 
ra ther a disadvantage as he had very little  opportunity of gain ­
ing  experience in this line during  his m arine tra in in g . At 
present most of tiie engineers for the new motor vessels will be 
men whose past experience has a ll been with steam p lan t, they 
w ill be seeking out what practical inform ation can be got as to 
how the Diesel Engine behaves, what troubles they are likely 
to encounter on long voyages, and the best means of remedying 
same before a serious breakdown occurs.

As the wading through books and technical journals is rather 
a heavy task when one has not too nnich tim e at his disposal, 
and as very little  has been published regarding the practical 
side of Diesel work, a few notes from a M arine E ngineer’s point 
of view may be the means of opening up other sources of prac­
tical inform ation. Many valuable papers have come before the 
In stitu te  on the in ternal combustion engine, and m uch service­
able data can be got from a close study of same, but the present 
call seems to be from the more practical side. These notes 
which have been collected during  the past few years both 
ashore and afloat are penned w ith the hope th a t they wall in itia te  
a discussion among the members and be the means of bringing 
the  practical side of the heavy m arine in ternal combustion 
engine to the fore among M arine Engineers in general.

The most successful and reliable type of Diesel Engines at 
present afloat are working on the four-stroke cycle. For long
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continuous runn ing  when the power units per cylinder are over 
101) b .li.p ., the use of blast air for in jecting  the fuel into the 
cylinder is well worth the extra cost of power and extra space 
required for fitting  compressors for (his purpose. The little  
extra labour necessary for the upkeep of these compressors re­
pays itself in the m uch longer tim e exhaust valves, fuel valves 
and pistons can rem ain in operation w ithout being dism antled 
for overhauling. This saving of labour can be put down to a 
more complete burn ing  of the fuel tak ing  place in the cylinder, 
also 1 th ink  it can be said th a t the extra -number of heat units 
obtained from the fuel for useful work in the engine when blast 
a ir  is used will compensate for the power required to drive the 
a ir  compressor.

In  two-stroke engines which exhaust through ports th a t are 
uncovered before the bottqm dead centre, trouble seems to have 
been experienced w ith the w ater jacket and liner jo in t near 
these ports, also the cracking of the liners caused bv the  un­
equal expansion and ra th er awkward construction in wav of 
the ports. A gainst th is we have no exhaust valve troubles, but 
an exhaust valve is m uch easier renewed than  the w ater jacket 
and liner jo in t. Pistons in the two-stroke engines seem to have 
given more trouble than  the pistons in four-stroke engines 
owing to overheating and cracking, as they have twice the 
am ount of heat to dispose of in a given tim e. P iston trouble 
seems to be now receiving m arked attention from the m etal­
lurgical side, and this, combined with the various reliable 
piston cooling systems now in  operation, should help m atters 
greatly, also with careful attention by the  ship’s engineers 
to the fuel pump adjustm ents, cylinder lubrication  and the 
piston cooling water tem peratures, the Diesel piston should not 
require any more overhauling than  the h igh  pressure steam 
engine piston.

W hen a piston becomes badly cracked the cylinder gases w ill 
pass through to the water side and displace the cooling water 
from  the piston, this can be detected by only hot gases passing 
from the piston cooling return  pipes, and it is advisable to shut 
the fuel and blast a ir  off from  th a t cylinder and have the piston 
removed at the first opportunity.

C ylinder Heads or Covers.— In  the four-stroke engines, 
cylinder heads or covers are ra ther in tricate castings owing to 
the num ber of valves which have to be accommodated in them , 
nam ely-fuel, a ir starting , exhaust and inlet. M any points
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liave to be considered in the design of the cover, its large  depth 
to allow of sufficient area for the a ir in let and exhaust gases 
passing to and from the cylinder. The circu lating  w ater m ust 
have a clear passage over as m uch bottom area as possible. 
Provision has to be made for a passage through the w ater space 
to carry the starting  a ir to the starting  valve which w ill be at 
a pressure of 20 to 25 atmospheres. The air passage which has 
to carry this h igh  pressure will most likely be elim inated in  the 
future, and the a ir  starting  valve designed to take a ir from  a 
pipe coupled up to it on the outside of the cover.

The under-side of the cover when the engine is working will 
have to w ithstand a pressure of 40 atmospheres when the 
average tem perature during  the power stroke is about 2 ,200°  
F ar., so any bad d istribution  of m etal is liable to cause distor­
tion, and cracks w ill probably result. Care should be taken  
th a t no large quan tity  of sand or mud is allowed to find a way 
into the covers and deposit on the bottom. H and  doors are pro­
vided for the exam ination of the inner surfaces, and should be 
opened occasionally, and any deposit removed. Deposits are 
also likely to be found at the bottom of the liner water jackets, 
th is is not so serious provided it does not choke up the  water 
passage. In  small engines of less than  100 b .h .p . per cylinder 
it  will be found advisable after three or four years operation to 
have the cylinder liners drawn, in most cases the sm all ports 
round the top of the water jacket will have become p a rtly  
choked and will therefore be liable to cause over-heating to the 
covers through insufficient circulation.

Many cracked cylinder covers are at present doing duty  on 
engines runn ing  w ith  fu ll lo a d ; if much manoeuvring has to be 
done these covers become a source of danger, and whenever a 
stop is called for any length  of tim e it  is always advisable to 
shut down the circulating  w ater pressure from the engine and 
so m inim ise the risk of w ater finding its way into the  cylinder 
in case the covers have tim e to cool down and perhaps the track s 
open. These cracks usually  extend from the fuel valve across 
to the inlet and exhaust valves, round th is area is where the  
water passages are greatly  contracted and a most likely place 
for mud to deposit.

The jo in t between the cover and liner is usually  a ground 
face to face jo in t w ith a little  oil and g raphite painted on the 
surface. W hen these jo in ts show signs of leakage it is advis-
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between the two surfaces will soon burn  the spigot. G rind ing  
rings are sometimes supplied for facing up these jo in ts or else 
copper jo in t rings can be inserted between the faces. Cases 
have been known where the burn ing  has become so deep th a t a 
piece of copper had to be dovetailed and pinned into the spigot 
before a tig h t jo in t could be obtained.

F uel In jection  Valves .—One of the characteristic parts of a 
Diesel E ngine is the fuel valve, the  whole success of burn ing  
the fuel properly lies in the design and ad justm ent of th is 
valve. W ith  regu lar overhauls and the use of a good packing 
m aterial, very little  trouble will be experienced, the g land  
packing box which has usually  a depth of four spindle d ia­
m eters seems to answer its purpose well when packed w ith  good 
lam p cotton p laited  to size and well soaked in oil and g raph ite . 
There are one or two kinds of sem i-m etallic packing on the 
m arket, which also answer th e ir purpose well, but w hat m ust be, 
guarded against if possible, is wear tak ing  place 011 the  spindle 
where it  passes th rough  the packing, th is wear, which is often 
found to start in  the form of p itting , m ay be caused by some 
chem ical in  the oil. A fter it has been going on for some tim e 
s lig h t scores or grooves form  along the rod in way of the pack­
ing, th is I  th ink  can be put down to a fine g rit finding its way 
into the packing from the oil, and though tlie spindles are case 
hardened, it  seems to have effect on them . I t  is always advis­
able when overhauling fuel valves to try  and smooth over any 
roughness on the spindles w ith  a very fine emery stone.

The most destructive trouble w ith  the fuel valve is a sm all 
leak starting  on the valve face, th is m ay be caused by a p a r­
ticle of hard g rit adhering to th s face and allowing burn ing  to 
take place thereon. A fuel valve with a slight leak caused by 
the  valve face being pitted or burned, or the spindle p artia lly  
seizing in the gland, can very often be detected by a slight 
blow back of a ir  through the inlet valve muffler during' the tim eO Oth e  in let valve is open.

I f  a leak a tta ins any size, dangerously h igh  pressures will 
be formed in the cylinder causing the escape valves to lif t . 
Pre-ign itions are liable to occur w ith a leaky valve and they 
can be detected by a dull heavy knock. A fuel valve leakage 
caused either by a burned valve face or a seizure of the  valve 
spindle, is quite capable of bring ing  the engine to a stop 
through loss of blast air.
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Seizure of valve spindles mostly occur when sta rting  up a 
cold engine or when manoeuvring after a long run. Sometimes 
th is  sticking of a valve spindle can be overcome if sufficient 
blast a ir can be obtained for the short time of manoeuvring the 
engines, but it is not recommended th a t this be done unless in  
cases of u rgen t necessity, as there is always the risk of d an ­
gerous explosions occurring in a cylinder w ith a leaky valve.

The pulverising and spraying of the fuel is effected by means 
of a num ber of drilled or slotted washers and a special grooved 
cone piece. Generally speaking, these do not receive very much 
attention  apart from cleaning when the valve is opened up for 
overhauling. At the present time most motor ships are on 
regular runs, and so able to obtain the most su itable fuel oil, 
these conditions are not going to continue for ever w ith  the in ­
creasing num ber of motor ships. More p ractical inform ation 
is therefore wanted for the ad justing  of pulverisers which w ill 
enable the engineers to judge different grades of fuel oil and 
so meet any valve trouble before it becomes serious.

Another ra ther im portant item  in the fuel valve is the small 
non-return valve fitted in the valve casting to prevent blast air- 
finding its way down to the fuel pum p. These valves do not 
require very much attention  apart from an occasional grind on 
to th e ir seats w ith very fine powder, care m ust be taken when 
the small valve cage is replaced in the fuel valve casting th a t 
the  copper ring  jo in t is well bedded all round. As a fu rth e r 
precaution against blast a ir passing the non-return valve and 
finding its way to the fuel pump another valve of the same type 
is inserted in the fuel pipe line. W hen only one non-return 
valve was fitted to each fuel valve, a leakage of a ir past same, 
caused by either the valve sticking open or a piece of g rit adher­
ing  to its face, would be liable to cause a stoppage of the engine 
if  the a ir passes in sufficient quantity  to displace the oil from the pump.

E xhaust Valves.—Valve faces in exhaust valves are m anu­
factured from a special m ixture of cast iron suitable to w ith­
stand gases a t a tem pearture of 700° F ar. passing over them . 
\ralve spindles are made of steel and means are provided in 
large valves to renew the cast iron faces on them  by unscrewing 
a nut and bedding on a new C .I. face.

In  exhaust valve cages the spindle guide is usually water- 
cooled as shown in F ig . 1. A fter these valve cages have been 
in use for some tim e corrosion has started  at the core plugs and



allowed water to find its way into tlie exhaust pip ing. I f  the 
engine has been standing for any length  of tim e w ith this 
leakage going on, a considerable am ount of water m ay find its 
way into a cylinder through an open exhaust valve. The
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trouble is then to find where the water has come from, as in  
large engines there is always the possibility of a leakage s ta rt­
ing in the water-cooled exhaust box, or cylinder covers m ay be 
cracked and leaking.

Broken levers have been caused by springs being fitted into 
valves and not having sufficient compression clearance; when­
ever a new spring is fitted or an old one packed up w ith washers 
always make sure th a t the valve has the required travel.

In le t  I clives.— These valves sire practically  of the same con­
struction  as exhaust valves, except for the omission of the re­
movable C .I. valve face and the water-cooled spindle guide. 
A ir strainers or silencers are fitted on the in let induction pipes, 
these m ust be frequently cleaned to allow of a sufficient supply 
of a ir reaching the cylinder during  the tim e the in le t valve is­
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open and so perm it the complete combustion of the fuel. I f  
th is condition is not fulfilled a vacuum is likely to be created 
in  the  cylinder and the slight back pressure of the exhaust 
gases will tend to jum p the exhaust- valves off the ir seats and 
allow burn t gases to pass back into the cylinder, th is w ill result 
in bad combustion, loss of power and a smoky exhaust.

A ir S tarting  V alves .— These valves are only in operation 
when starting  up the engine either ahead or astern ; im m edi­
ately the engine is put on fuel the starting  valves are auto­
m atically  cut out of action. W hen engines are slow in picking 
up on fuel some engineers are inclined to interfere w ith this 
autom atic arrangem ent and allow fuel to be injected into the 
cylinder when the starting  valves are also in operation. This 
practice is not to be recommended as when the burn ing  of a 
fuel charge takes place the pressure w ill be above the starting- 
a ir pressure, and if any oil should have found its way into the 
sta rting  a ir system there m ight be the danger of an explosion 
in  same. There is also the danger of burn t gases carbonising 
the s ta rting  valve spindles.

The starting  a ir enters the valve by a passage through the 
cover, the pressure tending to open the valve is balanced by 
the 'large diam eter of the spindle above the open ing ; in  large 
engines this part of the spindle is fitted w ith small ramsbottom 
rings to ensure tightness. S tarting  valves should receive the 
same careful attention as fuel valves, as in all likelihood a 
starting  valve sticking open a little  will prevent a start of the 
engine u n til i t  is freed. A slight leakage past the  face of a 
s ta rting  valve while under way can sometimes be overcome by 
a restart of the engine w ith air, or by tu rn ing  the valve round to 
a different position on it-s seat. I f  th is will not stop the leakage 
i t  is advisable to change the valve a t once as the sm all hole or 
groove will only enlarge w ith  the passing of the  burning gases. 
As the valves are common to the one a ir pipe, these gases, if 
allowed to pass, will only tend to carbonise up the starting  
valve spindles. The cage for holding the starting  valve in the 
cover has usually  a m etal to m etal face jo in t at the bottom, and 
provision is m ade for a th in  soft jo in t at the top. The space 
between these two jo in ts is where the  a ir is led to the v a lv e ; 
care should be taken th a t both jo in ts are properly bedded, as a 
leakage at the bottom would adm it a ir  to the cylinder when not 
required, or the cylinder gases will pass back to the a ir starting  
system when the engine is under way. A badly made jo in t at
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the top would cause a loss of starting  air, or with the engine 
working on load, any fuel oil leaking from  the fuel valve spindle 
gland m ay find its way into the starting  a ir  system and m ight 
be the cause of an explosion the next tim e the starting  valves 
came into operation.

Valve T im in g .— In  engines working on the four-stroke cycle 
the following table gives approxim ately the tim ing  of valves 
in  cylinder w ith the I .H .P . in  each rang ing  between 10 0  and 
400 and w ith  a piston speed of 700 to 800 feet per m inute : —
Fuel Valve opens 6° before T .D.C. and closes 34° afte r T .D .C .
S tarting  Valve opens 10° afte r T .D .C. and closes 140° after 

Top Dead Centre.
E xhaust Valve opens 40° before B .D .C. and closes 10° after 

T.D.C.
In le t Valve opens 20° before T .D .C. and closes 15° after B .D .C. 

The same settings are arranged for ahead and astern.
G reat care should be taken v h en  ad justing  valve lever or 

push rod clearance on cams. A fter any large overhaul, or once 
a year, the fuel valve settings should be tried  for correctness. 
In  sm all engines where the cam shaft is driven by bevel or 
skew gearing from the crank shaft, and every part of the vertical 
shaft, coupling, and gearing is enclosed, any slackness of keys 
is apt to rem ain unnoticed. I f  a key has been an easy fit side­
ways when the engine left the works, it is bound to work itself 
fu rther slack in a year or so, w ith  the result th a t the cam shaft 
setting  will be retarded. A key slackness of a little  over 1 / 16th 
inch th a t came before the w rite r’s notice, was found to a lter 
the valve tim ing  by 6 °, when th is engine first showed signs of 
sluggish  starting  it  was pu t down to change of tem perature 
conditions in the engine room. A fter this passed over and 
there was no change in the  s ta rting  up of the engine the trouble 
was looked for in the valves, fuel pump and cylinder compres­
sion clearances; as these were all found in order, a fu rther 
search had to be made which xesulted in a slack key being 
found in  the muff coupling of the vertical shaft, which drove 
the cam shaft.

Ind icato r diagram s play  a most im portant part in tun in g  up 
the  Diesel E ngine, they provide the  quickest means of ascer­
ta in in g  w hat adjustm ent m ay be required to obtain the best 
combustion of the fuel and also seeing th a t the load is distri- 
puted equally in each cylinder.
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F ig . 2 is the approxim ate form of a theoretical d iagram . 
Compression starts from A when the a ir w ill be a t a tem pera­
tu re  of about 120° F a r., it then continues u n til point B when 
the  tem perature w ill reach 970° F ar. and the pressure will be 
about 500 lbs. per square inch. The injection of fuel oil now 
starts and is injected between B and C ; combustion should pro­
ceed a t a ra te  which will perm it the increase of volume, due to 
the motion of the piston, to be so balanced by the increase of 
tem perature, due to the combustion of the fuel, th a t the pres­

sure will rem ain constant u n til the whole of the fuel has been 
injected when the tem perature at C w ill be about 2200° F a r., 
burn ing  of the fuel still continues, it is stated, u n til the piston 
has travelled about one-fiftli of the stroke, when expansion w ill 
then continue until the exhaust valves open at D and the gases 
will be released at a tem perature of about 750° F ar. To come 
as near th is ideal condition as possible in practice, a ll valves in 
the cover m ust be kept in go^d condition, rings m ust be free in 
piston, and the compression clearance should be adjusted regu­
larly , as the wear on top and bottom ends is taken up.

W hen the engine has been runn ing  for a little  and is pro­
perly warmed tip, compression cards should be taken from 
each cylinder w ith the fuel and blast a ir shu t off, everything 
being in order they will indicate a pressure of 500 lbs. per 
square inch. W e now come to the combustion of the fuel, 
which should be sprayed into the cylinder in  particles of such 
a size as will expose sufficient surface to allow of combustion 
tak ing  place w ithin the proper tim e, and also not of a very 
violent nature. I f  combustion takes place too quickly, the 
blast pressure should be reduced, as the greater the excess of 
blast pressure above th a t of compression, the more quickly will 
the quantity  of oil measured out per impulse of the fuel pump
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into the valve easing he blown into the cylinder. I f  the fuel 
oil is of such a h ighly  inflammable nature  th a t a reduction of 
the blast pressure w ill not regulate the period of combustion 
sufficiently, then it m ay be advisable to alter the sprayer plates 
in the fuel valve and so prevent the fuel oil from being broken 
up too finely. On the other hand, care m ust be exercised when 
any ad justm ent is made of the sprayer plates, th a t the com­
bustion of the fuel will not be delayed to such an extent th a t 
burn ing  w ill take place during the la te r p a rt of the expansion 
stroke.

The effects of after-burn ing  have the same effect as incom­
plete combustion and cause excessive cylinder tem peratures, 
which tend to burn the film of lubricating  oil from the cylinder 
walls. This shortage of lubrication w ill cause increased wear 
on the cylinder walls, danger of piston seizure and piston rings 
sticking. In  large engines w ith open cylinder ends, shortage 
of cylinder lubrication  can usually  be detected by a slight 
g run ting  noise from the affected piston. I f  caught in tim e, 
the supply of oil from the lubricator can be increased for half- 
an-hour or so, but if the piston has become m uch overheated 
and sparks are passing down from same it is advisable to cut 
off the fuel oil from th a t cylinder, slow down the engine, and 
attem pt to spray cylinder oil up inside the liner w ith a syringe.

The combustion part of the cycle takes place when the  piston 
is moving slowest, w ith  the usual type of indicator gear sup­
plied, the record of pressure change in the cylinder a t th is tim e 
is put into very small space. Should fu rther investigation be 
required as to what is taking place during  combustion, it can 
be obtained w ith  a draw card, th is can be taken by disconnect­
ing  the indicator cord and at the instant th a t fuel starts to be 
injected into the cylinder, the indicator pencil should be held 
to the card and the drum  quickly moved round by hand.

In  figure No. 3 a fu ll power diagram  is shown, the line above 
the top of the diagram  is the usual type of draw cord obtained 
when combustion is proceeding in  the required way. A t point 
A the injection of fuel is starting , a slight rise of pressure is in ­
dicated here and continues for a tim e u n til the fuel valve closes 
and the burn ing  of fuel ceases and expansion starts.

F ig u re  No. 4 is a card from a cylinder having ra th e r early 
ign ition  of fuel, the heigh t of the card has increased and the 
b urn ing  of the fuel appears to take place quicker. This c&n 
usually  be overcome by increasing the clearance between the
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push rod and the fuel cam a little , should a slight adjustm ent 
of the clearance not he sufficient then the position of the fuel 
cam piece will have to he put back a few degrees.

F igu re No. 5 is a card from a cylinder having very early 
ign ition , if the valve setting is correct th is m ay be caused by a 
leaky valve or else the spindle is seizing to such an extent th a t

c, /y-

the force of the spring cannot close the valve. A valve in this 
state will not continue to operate long, if it is not convenient to 
stop the engine and change the valve, it is advisable to shut the 
fu e l and blast a ir off, as dangerous compression pressures may 
be generated in  the cylinder.

F igu re  No. 6 is a card from  a cylinder having very late ign i­
tion . In  cold weather, cylinders w ith  the ignition taking place 
so late w ill be difficult to start firing when getting  under way 
or manoeuvring, and the combustion of the fuel will not be per-
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feet, resulting- in  a smoky exhaust. A card of th is type may 
also be obtained from a cylinder using heavy oil which has not 
been pulverised sufficiently, and also through using too low a 
blast pressure if the engine is on load.

fr*  A /° S .

There is also the possibility th a t sufficient air is not finding 
its way into the cylinder to allow of proper combustion. If  
there is any doubt about this, a card taken w ith a weak spring 
in  the indicator will indicate by the distance of the  exhaust or 
in let above or below the  atm ospheric line w hether there is too 
great a resistance for the gases to leave the  cylinder freely, or 
the a ir to enter freely.

f/G-.

A t ligh t loads there will be more than  the required quantity  
of a ir in  the cylinder, and w ith the extra a ir coming in as blast
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along- w ith such a small quan tity  of oil, the ignition  is bound 
to be retarded owing to the cooling effect of the large proportion 
of blast a ir  over the fuel.

P articu la r a ttention  should be given to the fuel pum p ad­
justm ents, once these are set and a card taken from each cy lin­
der showing the required m ean pressure, which is generally 
about 6-5 K g./C .M 2 or 95 lb s./sq . inch, the fuel pum ps should 
not be individually  in terfered w ith to increase the quan tity  of 
oil supplied to any one cylinder which m ay show a fa llin g  off 
in power during  continuous running . The trouble w ill in  all 
probability  be other than  the fuel pum p adjustm ents, and may 
be such as inefficient supply of a ir to the cylinder caused by 
either a partia lly  choked in let or exhaust, or a little  g rit  in te r­
fering  w ith the operation of fuel pump valves. The first cause 
may be removed when overhauling a t a port of call, the second 
m ay remove itself any tim e during  the ordinary runn ing  of 
the engine. I f  the am ount of fuel delivered per stroke of a fuel 
pump has been increased over the ordinary settings of the other 
fuel pumps, and the loss of power has been removed from the 
cylinder by causes as stated above, th is cylinder w ill now start 
to develop m uch more than  the required power and a cracked 
piston m ay result before the increase of power is noticed.

A ir Compressors .— A h' compressors are of the two stage trunk  
piston type in small engines and the three stage type in  large 
engines. In  the past, most of the trouble w ith compressors was 
due to valves break ing; a large am ount of a ttention  has been 
given lately to the design of these valves and also the quality  of 
m aterial used in th e ir  construction. Valve trouble has now 
been reduced to a m inim um , and compressors can run  for 
months w ithout any overhaul, provided the lubrication  of them 
is carefully watched by the engineers in charg-e. Excessive • 1 ^ lubrication seems to be responsible for most compressor worries 
a t  the  present tim e, the surplus oil gets carbonised and adheres 
to the valves, w ith the result th a t through tim e they become 
choked up.

The a ir strainers or silencers on the L .P . stage m ust be kept 
free from d irt and o il,’so as to prevent the slits in them  becom­
ing  closed up and not allowing sufficient a ir to pass into the 
compressor. I f  the passage of a ir  is any way restricted a 
vacuum  w ill be formed during  the suction stroke and in a two- 
stage compressor of the trunk  piston type there w ill be a ten ­
dency for vapour and oil to pass from the crank ease to the top
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of the compressor piston. Scraper rings are fitted in  the lower 
end of the piston to prevent this, but unless these rings are kept 
a good fit the lubricating  oil seems to find its way past them , 
and w ill eventually deposit a t the valves, or in  the a ir passages, 
and become a source of danger.

The safety valves on the w ater side of the intercoolers should 
receive periodical atten tion  to prevent their sticking fast, in 
case a leaky tube or coil tends to raise the pressure inside the 
water casing to a dangerous height.

The a ir  passages which are1 p a rt of the compressor casing 
containing the suction and discharge valves a t each stage, are 
also fitted w ith safety valves, which should receive occasional 
attention , as there is a danger of explosions tak ing  place in 
these passages, through excessive lubrication  and the heat of 
compression in the air.

A small a ir leakage from a compressor coil or intercooler 
may be detected when the engine is running , by the pum ping 
action of the circu lating  w ater when it leaves the sh ip ’s side. 
Or by leaving the cooling w ater circu lating  round the com­
pressor or intercoolers, when the engine is stopped any leakage 
will show up by a continual drip  of water from  the drain  on the 
a ir  side of the coolers.

A quan tity  of lubricating  oil seem s'to find its way into the 
L .P . and I .P .  coolers w ith the compressed air, and adheres to 
the tubes, reducing the ir cooling effect, these tubes are so 
arranged th a t they can be bodily w ithdraw n from the cooler 
casing for cleaning purposes, and under ordinary runn ing  con­
ditions it w ill be advisable to clean the tubes about every two 
years.

The greatest wear in  compressor cylinders takes place at the 
top end of the H .P . stage, and after three or four years runn ing  
it w ill be found advisable to have them  bored out parallel and a 
new top fitted to the piston.

Lubrication .— The general practice now w ith large engines 
is to supply oil under pressure to a ll the m ain bearing surfaces, 
sm all bearings, such as cam shaft and levers, are oiled by hand.

The crank cases are entirely  elosed except for small b reath ing  
holes situated  near the top. In  the large 3,000 I .H .P . in sta lla ­
tions, about 20 tons of lubricating  oil is carried  in a small part 
o f the ce llu lar double bottom, this oil which is circulated round
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the engine bearings falls to the bottom of the crank case and is- 
then drained to the double bottom tank, where it has the benefit 
of the cooling surface of the sh ip ’s skin.

The lower ends of the cylinders in large engines are usually 
separated from the crank case by a distance piece, fitted w ith  a 
tray  through which the piston rod passes. This space between 
the lower end of the cylinder and the top of crank case is open 
to the engine room, and means are provided to d ra in  away a ll 
the surplus oil which gathers here, th is waste oil should on no 
account be collected and used for lubricating  purposes, being 
m ainly composed of oil th a t has had its substance burned away, 
and containing particles of carbon and ash th a t have been car­
ried down from the piston top, it will thus act as a fine grind ing  
paste on any bearing surfaces th a t i t  comes in contact w ith.

Careful a ttention  should be given to all connections and 
jo in ts in the water-cooled guides and piston cooling gear, so as 
to avoid any large m ixing of water w ith the lubricating  oil. 
A fter any large overhaul of moving parts, any waste, wood, 01 
other refuse should be carefully removed from every corner of 
the crank case, or they w ill only become a source of trouble when 
the engine gets under way. In  cold weather lubricating  oil 
th a t has had a large percentage of salt w ater mixed w ith  it, 
w ill tend to thicken up, and trouble w ill most likely be experi­
enced w ith the pumps and also in getting  the oil to flow freely 
back to the D .Ii. tanks. This niay cause serious' delays and a 
lot of unnecessary work and worry on the part of the engineers, 
so the im portance of keeping the lubrica ting  oil free from all 
foreign m atter cannot be too sirongly impressed on all the 
engine room start'.

The consumption of lubricating  oil w ith 3,000 I .H .P . in ­
stallations under full runn ing  conditions, will average about 
l /1 4 th  of a ton per day of 24 hours, any loss can be p u t down to  
evaporation and small leakages. To keep the oil in as good 
condition as possible. I  th ink  it  is advisable once a year to 
allow it to settle for four or five days and perm it any foreign 
substance or w ater'to  fa ll to the bottom of the tank. The suc­
tion pipe should then be raised about eight inches above the 
bottom of the tank, and the oil pum ped back into the crank 
case, the tank can then be throughly  cleared out and fresh oil 
added to make up the deficit.

E ngine and compressor pistons are lubricated by small force- 
feed oilers, which are filled up every watch by the a tte n d a n t;
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in  view of the im portance of compressors being supplied w ith 
the correct oil, it will be found expedient in  large motor ships 
to pa in t compressor oil tanks, oil cans and lubricants, a dis­
tinct colour, and so avoid any errors in  oiling when perhaps 
the vessel has started  on a voyage, w ith a new engine room 
crew .

Lubrication troubles have been caused in  auxiliary  engines 
by the oil adhering to the walls of the oil passages in  the crank 
sh aft and eventually closing them up. W hen any serious oil 
th ickening has been encountered, a little  tim e spent blowing 
steam or compressed a ir through the crank shaft oil passages, 
m ay save m any hours work at some fu ture  tim e, and also the 
cost of replacing overheated bearings.

W ith  care and good judgm ent on the part of the sh ip’s engi­
neers in the adjustm ents of the motors, a well kept storeroom 
and properly indented spare part list, there is no reason why the 
Diesel E ngine cannot be made as reliable as steam plan t. Re­
p air bills on the old ships seem to be on the h igh side at present, 
but w ith the increasing improvements in  design and choosing 
oi suitable m aterial for the  various parts which show deteriora­
tion, the bills w ill be greatly  reduced in  the future.

The Chairman : W ell, gentlem en, I  th ink you w ill agree, 
a fte r hearing this paper, th a t the h is t impression we receive is 
th a t the Diesel engine is not quite so simple as it looks, and I  
am  bound to say th a t if the w riter of this paper is recording the 
difficulties which he enum erates as having occurred in  his own 
experience, Ire has had a lively  tim e. Even two or three of 
these small difficulties would mean to the un in itia ted  hours of 
delay, trouble and difficulty in  finding out th ings. B ut a great 
deal of food for thought and discussion has been provided. I t  
is only my part to allude to one or two salient points. I  w ant 
to know, first of all, the differences in  the expressions of opinion 
by Mr. M cCrirrick and the au thor of the paper published in 
our la s t edition of th e  journal. The last edition contained a 
paper on solid injection by M r. McTaminey. Mr. M cCrirrick 
deals more w ith  the a ir  b last system. Perhaps some of you here 
have personal experience on th is subject. I  th ink  th a t valuable as 
th is paper is it would have been m uch more so if the author 
could have increased the num ber of draw ings. I t  becomes diffi­
cu lt a t tim es to follow th e  wording. T hat means you have to 
read the  paper more carefully. There is no m ention made in 
th is paper of the opposed piston type, now receiving a good
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deal of consideration. Perhaps some inform ation in  regard to 
th a t kind of engine would be of very great use in  expanding the 
discussion, and giving th is paper fuller v a lu e ; also on the 
relative values of the four-cycle and two-cycle types. Mr. Mc- 
C rirrick seems to th ink the four-cycle is the more reliable. 
There are some authorities of considerable standing  who th ink  
differently. They think, at least, th a t whatever the defects of 
the two-stroke type m ay be at the moment, the  two-stroke will 
u ltim ately  become the predom inant type a t sea. I  hope, there­
fore, those of you who have any observations to make on the 
subject will let us have the benefit of them .

Mr. W . M cL aren : I  m ust congratulate the author on p u ttin g  
his experience in such a detailed m anner. W hatever his likes 
and dislikes, as between the old steam engines, the  four-stroke 
gas engine or the two-stroke one, they have certain ly  not been 
pu t on th a t reliable and flexible reversible control th a t the 
steam engine gives. I  do not want to pour cold water 011 it. I 
would like to learn more about the in ternal combustion engine 
of large powers. 1 have seen the first Diesel engine th a t ever 
came into London. I t  was about 17 years ago, and I  was re­
commended to have a look at it, being told th a t it was going 
to give such great results in cheapness of fuel and upkeep. 
Some ten  years la ter I was introduced to another Diesel set. 
Well, I  had come ashore then, but I felt at sea when 1 was 
alongside th a t fellow. There was a bed 12 ft. by 7 f t.,  and 
about 7 ft. deep of solid concrete, w ith  a well or trench clear 
all round of the m ain basement p it. She was like a rocking 
horse. I t  was all in movement knocking and pounding. W e 
have heard the old ballast pum p when on deck. W ell, th a t 
was a small sample of the noise to recommend the like of these 
machines to one. However, it was really  ignorance of th e ir 
in ternal working, and from what you could see of the levers and 
so forth , it was certain ly  not very enlightening. I  am g-lad to 
hear they are getting  so m uch fu rther forward and can be run  in 
one direction a continuous length of tim e. I  th ink  th a t is the 
salvation of the gas or oil engine a t the present tim e. A la te r  
experience came about three years ago, when we got an oil 
engine about 7 h .p . ; I  could not get it  to go, and when we 
examined it  r ig h t through we found th a t the fuel arrange­
ments where it is like a needle point of microscopic size, wanted 
cleaning. The makers sent us needles of different gauges, and 
we got it pu t together again— we had had all the parts laid on 
the floor like a clock. W e started  it up w ith the fly-wheel,
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puffing- and blowing at the  job. W hen it  started  it ran  
reverse and we le t i t  run  so for about ten  m inutes. Then we 
tried  again, and a fe;n t was made to go forward, but it reversed 
a train. On the th ird  tr ia l it went well in  the forward direction. 
W e called in the makers, and they said we had reversed th e  
microscopic piece of plate. W ell, one cannot say th a t th a t was 
all th a t was wrong, and I w ant to know why it  was th a t engine 
went reverse. I t  seemed to be draw ing a ir  in from the exhaust 
and discharging through the suction end. T hat was m y ex­
perience.

Mr. P l o w : In  the case of the plain  Diesel engine I  th in k  a 
great deal can be done to assist the m ain run n in g  by due regard 
to the oil filters. In  a Diesel engine of 300 or 400 li.p ., carbo­
nised oil may be dropping into the crankcase, and often the  
filter is placed in the bottom, not readily come-at-able and it is 
not convenient always to stop. To quote one instance, we found it 
much more convenient to put a by-pass into the suction line 
and have a filter sim ilar to a bilge mud-box, which was of great 
assistance to us in cleaning out this carbonised oil. A nother 
point in regard to the large type of Diesel engine was th a t we 
always made it a practice when over-hauling in port to clean 
out the crankcase thoroughly, put on the oil pressure from th e  
m ain and examine every bearing to see the oil was going to 
each. As a good deal of pressure is often lost by a bad fitting 
liner these ought to be watched. W e checked the oil 
system before s ta rting  up, including the oil boxes, both for 
the lubrica ting  and pressure oils. E ach tr ip  we had probably 
different m e n ; th is caused trouble in tra in in g  the a ttendan t to 
watch and note where the different oils should go. In  order to 
lessen the risk of mistakes in the oil supply system the various 
oil boxes should be p lain ly  m arked. W e found great help 
from  having- a guard fixed to the doors along- the cross crank-o  r> ocase, as it prevented a lot of the carbonised m atter dropping 
down, and afte r the engine had been runn ing  for some weeks 
we found the guard covered w ith  carbonised oil. The course 
of the  oil can be checked at the sight feed, but often you, are not 
sure th a t it is getting  ample.

The Chaihman: Mr. Plow has given us a very practical and 
valuable addition to the discussion. I  hope we shall not fall 
into the error of saying nothing, because we have not had ex­
perience of the Diesel engine. This type of engine will clearly 
be developed out of the m inds of men w ith  years of sea experi-
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euce behind them . Mr. M cLaren is apparently  not inclined to 
enthuse about the in ternal combustion engine. There is no 
doubt th a t the  Diesel engine has a great deal to improve upon 
before it  is thoroughly established. B ut it has proved so effi­
cient th a t now its position is unassailable. W e know, as 
practical engineers, th a t the m echanical difficulties and the 
details of design have yet to receive m uch a tten tion  before' they 
approach the degree of perfection arrived at bv the steam 
engine. The reason is th a t the work h itherto  has been de­
veloped on divergent lines.

W e have a small num ber of large firms who have developed 
this engine on lines of their own, so much so th a t am ongst some 
of the first class people we find very strong divergences of con­
struction. The m echanical perfection which we have evolved 
in the steam engine took a long tim e to achieve. I t  is p racti­
cally perfect to-day. W hoever builds a quadruple expansion 
reciprocating engine to-day you w ill find it is pretty  well the 
same from whichever works it comes. The same process will 
have to be carried through w ith  the Diesel engine. I t  has to 
be standardised. U ltim ately  w hat is best in each firm ’s design 
w ill be embodied— stolen, if you like— in a design which will 
elim inate the  more difficult and intricate, features, and at 
length  we shall have a type of engine which w ill be as simple 
as it can possibly be made, and which, at the same tim e, w ill 
preserve all the advantages which have h itherto  been evolved 
by the  best brains given to the subject. I  suggest to you th a t 
it  would be a very poor compliment to Mr. M cCrirrick if we 
had to say th a t no discussion followed on his paper. I  th ink  
th a t Diesel engine designers and those in charge of Diesel 
engines will learn  a great deal from those who have had a long 
experience of the steam engine. The steam engine which ap­
pears so fam iliar and so obvious to us, took a long, long tim e to 
perfect. I  notice th a t a w riter very recently has stated th a t 
the differences in  m echanical design which exist between the 
Diesel type and the reciprocating steam engine w ill in process 
of tim e disappear. In  o ther words, the Diesel engine will tend 
to be more and more modelled on the lines of the steam recipro­
cating  engine. Take the question as to w hether the engine 
should be of the enclosed or open type. Can any of you suggest 
any reason why the makers of Diesel engines should continue to 
adopt the  enclosed type of crankcase F You know it  is the prac­
tice almost universally, bu t not quite. An expression of 
opinion on th a t subject will help. Sim ilarly, 011 the question
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as to w hether the opposed piston type, on the  two-stroke cycle 
or the four-stroke type, w ith fixed cylinder head, has most in  
its favour. I  ju st throw out these suggestions in the hope th a t 
they w ill be taken up, and th a t som ething valuable will result 
from the discussion which ensues.

Mr. C. N. H u n ter : The au thor states in one p arag raph : 
“  The safety valves on the  w ater side of the intercooler should 
receive periodical atten tion  to prevent them  sticking fast, in 
case a leaky tube or coil tends to raise the  pressure inside the 
w ater casing to a dangerous h e ig h t.’'

I  quite agree w ith  him  there, but le t us proceed fu rther. 
The intercooler castings are tested to about 100 lbs. per sq. in . 
The coils inside contain a ir  varying from 300 to 1,000 lbs. sq. in . 
Two accidents'w ith intercooler coils came under my notice when 
a t sea on a Diesel engined vessel. The intercoolers were fitted 
w ith  the usual safety valve. The valve was adjusted  to 25 lbs. 

per sq. in ., and it was about the same area as the circu lating  w ater 
discharge pipe. One intei’cooler contained a coil at 300 lbs. 
pressure, the  o ther a coil at 900lbs. pressure. In  each instance 
when the coils burst the intercooler casting burst also, despite 
the  safety valve. I  have heard of sim ilar accidents, and it 
appeal's to me th a t som ething more positive th an  a safety valve 
is required on the  intercooler. I  would suggest th a t a disc, 
sim ilar to those found on the CO„ m achine, be fitted about 4 or 
5 inches diam eter, so th a t in  the event of a coil bursting  the 
disc would blow out, save the casting, and probably avoid 
fatalities.

W ith  regard to sta rting  valves, anyone in terfering  w ith th e  
autom atic arrangem ent and allowing fuel to enter the cylinders 
w ith  the s ta rting  a ir  is courting disaster, an explosion would 
probably occur and wreck the whole engine. Mr. Plows has 
m entioned an incident which did happen when fuel accidentally  
found its way into the s ta rting  a ir system.

W ith  reference to the paragraph  on c a rd s : I t  is not always 
convenient to take compression cards, in the method m entioned, 
off the “  m ains ”  after s ta rting  u p ; fu rther, there is not always 
tim e to spare for th is purpose. My practice was to obtain a set 
of draw' or hand cards at first opportunity, and from these could 
always assure myself whether the cylinders had proper com­
pression or not, and then  ad just accordingly.

The au thor states th a t the average tem perature during  the 
power stroke is 2,200°F. I  should be glad if he would state at
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w hat mean effective pressure the engine referred to worked at, 
as it appears to me a very h igh average tem perature.

The Chairman : This is shown as a card ind icating  a wrong 
condition in the engine. I f  everything is working a ll r ig h t you 
get your ordinary compression rig h t from the ord inary  card, 
and if you do not get your compression rig h t it is an indication 
th a t there is something wrong w ith the engine. The rem arks 
on the  subject ot the safety valve are really  weighty rem arks; 
two instances have been.quoted of accidents th a t m ight have 
been fa ta l, and in  one case did result in  in ju ry . I t  is difficult to 
say how far the present practice in  regard to evaporators applies. 
I t  is precisely th a t state of affairs th a t we are try in g  to guard 
against in  the case of evaporators to-day. W e have a d ia ­
phragm  w ith an orifice and the area of the orifice is calculated 
to be well w ithin  the danger mark. The fitting of a disc would 
be a m atter of some nicety, th a t is to say, a disc of sufficiently 
large an area so attached th a t there would be 110 fear of it 
blowing off at norm al pressures, whilst yet it would be certain  
to blow off when called upon to handle a very much larger pres­
sure. Perhaps Mr. H u n ter would suggest the best way in which 
th a t disc could be attached. I  th ink  this is very im portant, and
I th ink it  w ill be one of the most useful contributions to the 
discussion. I will ask him  to give his opinion as to how th a t 
disc can best be attached to be firm whilst only dealing w ith 
waterpressures, but be sure to operate if called upon in the  case 
of explosion or fracture.

Mr. H unter : In  reply to the  C hairm an the disc could be fitted 
in the form of a blank flange, w ith a com pensating ring  on its 
outer edge for stiffening to allow for jo in ting  purposes, the  d ia­
m eter of the disc to be about 5 ins. I  th ink  th a t would be quite 
effective for the compressors on board any of our large motor 
ships of the present day. The disc could be m ade of some th in  
m e ta l; copper would serve.

The circu lating  w ater pressure is usually about 20 lbs., seldom 
more. The disc could be designed and constructed to operate 
a t 2 2 lbs. so th a t in event of the cooler casing a tta in in g  th a t 
pressure the disc would blow out.

W hen a coil bursts the a ir im pinges 011 a solid mass of water, 
som ething m ust give way, and it is usually  the casting. T hat 
is why I recommend a disc which wTould be weaker than  the 
casting, and could be easily replaced at sm all expense.
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Mr. F . 0 . B eckett : In  my experience, which. I  m ay make 
more clear on the blackboard, we had 300 lbs. on the square inch 
and the liab ility  of explosion. The relief valve could lif t up a t 
the  arranged pressure. The disc p u t in here was of lead, 4 ins. 
d iam eter and 5 /16  in. th ick. There were -1 or 5 vessels con­
nected w ith th is SO., arrangem ent. This was the m aster valve 
in  th e  whole lot to prevent explosion.

In  the event of a defect or a big pressure, th is disc would 
sim ply break and save the whole system all round so th a t no 
dam age would be caused in th a t direction. The idea is th a t th is 
disc rips open, and you can easily replace it. T hat is the style th a t 
the  valve can be made so as to be quite safe. Mr. H u n te r has- 
referred to an explosion. I  have not previously m et anyone 
who has had an explosion experience, and it is a point I  have 
gone into once or twice— the possibility of an explosion w ith  the
2 and 3-stage a ir  compressors. Can you tell m e : Have there 
been any gases formed on the walls of the  cylinders of the  a ir  
receivers ? Is  it from the lubricating  oils, or is it a question of 
sim ply allowing the  a ir to condense down and create th is a ir  
liq u id ?  There is d rainage of course. W hen you close down 
you get a drainage. Does it carry any hydro-carbons and these 
tu rn  into a gas to attack  the steel of which the shells are m ade? 
We have a lot of p ittin g , and th is wasting by p ittin g  is a source 
of danger to the engineers in charge, whatever the  p lan t m ay be, 
w hether on board ship or ashore. The question is, “ W hat is 
th e  cause of th is deterioration going o n ?”  I t  goes on rig h t 
from  the first sta rting  out. W e have m uch of th is to look for­
ward to. There is one point where the  au thor speaks of lu b rica t­
ing  oil for 3,000 I .H .P . p lan t, and he wants 1|- cwt. a day. I  
th ink  th a t is a fearfu l lot of oil— more th an  Mr. M cLaren would, 
I  th ink , allow. The author speaks of the spraying of fuel oil. 
Can we compare th a t w ith  the trouble in  a steam p lan t when an 
engineer has to b um  W elsh and then Ind ian  coal? You know 
w hat lie does, pulls a couple of fire bars out. The area of th is 
sp ra y in g : Have they some standard  of comparison in regard to 
combustion ?

Mr. C. N . H unter : In  reply to Mr. Beckett, the  a ir  and car­
bonised oil, etc., carried w ith  it, travels a t h igh  speed through 
the  coil, and it  has a scouring effect in  the coil. On one occa­
sion I  opened out a burst coil for exam ination, and found th a t 
th e  inside was oval, the  inner h a lf retained its o riginal th ick­
ness, whereas the  outer ha lf had worn quite th in .
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Mr. H . D. A d a m  : AVith reference to the  insurance of Diesel 
engines, it is usual to have the a ir compressor copper coils 
weighed when first pu t in, a record of th is weight being kept. 
The coils are weighed again  from tim e to tim e during  overhauls. 
W hen the weight is reduced about ten per cent, the  coil is 
rejected as being of no fu rth e r rise and a new coil is fitted . The 
acid in the oil deteriorates the coil, as well as the abrasive dust 
111 the atmosphere. The oil used in the m ain cylinder is very 
often not good for compressors due to cracking and form ation of 
acid at h igh tem peratures.

W ith  reference to preventing fracture of air-cooler w ater 
jackets, instead of the copper suggested, vulcanised rubber discs 
have been fitted and they have worked efficiently.

I  do not know how you would like it a t sea, but for land work 
it is all righ t. The author refers to cracked cylinders and 
cracked pistons and the shu tting  off of fuel and blast air, but 
you are very likely to get w ater into the compression space if you 
do this. The piston comes up to within about five-eighths inch of 
the  head of the cover, so if you get water into the compression 
space you will get a damaged connecting rod and very likely 
wreck the whole engine. Some subm arine engines were damaged 
in  this way. O ur practice was always to tu rn  the engine to  get 
rid ofl the water before starting  up by means of small compression 
cocks or indicator cocks placed 011 a level w ith the top of piston 
when on top centre. Most station engineers now tu rn  their 
engines before starting  up to get rid  of the water.

In  regard to this question of the fuel supply th rough  the 
Diesel valve, I  do not th ink  you pay sufficient atten tion  to the  
fact th a t th is valve is only open for about one-sixteenth of the 
stroke, and it is h ighly  im portant th a t th is period should be 
absolutely the same for each cylinder, and if the clearance be­
tween the Diesel valve and the cam varies the  slightest am ount, 
the  cylinders will be unequally loaded. I  refer to the case 
where you have got a d istribu to r instead of a separate pum p 
per cylinder. W hen each cylinder lifts a separate fuel pump 
great care has to be taken to insure th a t all pum ps are deliver­
ing  the  same am ount of oil as each other, in  proportion to the 
load on the engine.

I t  is impossible to take compression diagram s w ith fuel and 
a ir supply on. I  do not th ink  you could possibly tell what
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compression you have unless you shut off the fuel and air, be­
cause you m igh t have a false compression due to a leaky Diesel 
valve.

In  regard  to shu tting  off cylinders, is it advisable to shut off 
too m any cylinders? You are liable to get a stra in  on the 
crankshaft due to too few cylinders doing the work. A lot of 
trouble in  land  stations is due to strained crankshafts owing to 
uneven tu rn in g  moments and excessive pressures. G reat care 
m ust be taken to keep the crankshaft dead true in  its bearings, 
as constant flexure duo to uneven support causes crystallisation 
and ends in a broken shaft.

The Chairman : The last speaker has given us a very useful 
addition to the discussion in regard to obtain ing  the  compres­
sion tem perature w ithout cu tting  off the fuel. I  take it  the 
speaker will agree th a t th a t method would only be operative 
when the  ignition  was norm al. In  F ig . 5 in  the paper we notice 
th a t there is an altogether artificial he igh t on the card which is 
due tf> preignition . I  take it th a t in  th a t case a card of th a t 
description would be no indication of the actual compression in 
the  engine itself.

Mr. H .  R o l f e  P a r f i t t  : In  one p a rt of his paper the author 
refers to  the fact of m any engines running- w ith  cracked cylinder 
covers, by which I take it th a t a lthough known to be cracked 
they  are not renewed. This appears to me very strange, as the 
au thor previously informs us th a t the pressure in the cylinder at 
tim es reaches 40 atmospheres.

The Chairman : You will understand this cylinder cover is 
hollow. There is a top and bottom, w ith  a considerable depth  
between. I f  the under surface is cracked the flange and upper 
portion, which take the th rust, are in tact. The action, 1 th ink  
Mr. H un ter has explained, is really  due to a peculiar type of 
erosion. I t  is not corrosion. I t  is erosion of these pipes due 
to the passage of hot a ir at a h igh  pressure, and a t a h igh  
velocity, and it is a fact th a t some very serious accidents have 
occurred in these intercoolers. These pipes, which convey the 
a ir, work in a cham ber surrounded by w ater, and these pipes 
have exploded in a way th a t in the beginning was quite inex­
plicable. I t  was only the adoption of the ingenious idea of 
w eighing these pipes th a t has enabled those in charge of these 
p lan ts now to satisfy themselves as to the degree to which 
wastage has gone. T hat point I wanted to emphasise, in case it 
m ight not be apparent to those who heard of it for the first tim e 
precisely w hat was m eant.
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I  am sure we have a ll heard some useful additions from  the 
experience of those who have spoken on th is subject, and I  am 
sure everyone of us understands quite clearly th a t we cannot 
afford to stand-off from  this subject. I t  is easy to understand 
the willingness of people to speak 011 a topic w ith  which they are 
indifferently acquainted. But it is going to be everyone’s busi­
ness. The scarcity of oil is a ra th e r serious setback for th is 
type of engine a t the present tim e. T hat scarcity of oil will 
probably be overcome in one way or another. I  pu t it to you to 
th ink  about, th a t if we cannot find our oil we w ill grow it  in  the 
fields. I t  is perfectly feasible and w ithout a doubt we can 
expect u ltim ately  that large tracts of the ea rth ’s surface, which 
now bear no crops could be adapted to the growth of root crops 
specially raised and developed for the purpose of bearing a large 
alcohol yield. T hat is one of the  lines upon which in ternal 
combustion engine fuel will probably develop. W e have all 
heard Lord P irr ie ’s w arning, and we know that the oil problem 
a t the moment is a difficulty ; but it is not perm anent. B ut i t  is 
everybody’s business to study th is question, and its p ractically  
unlim ited possibilities. I  now ask you to accord a hearty  vote 
of thanks to the au thor for his though tfu l and useful paper as I  
am sure a practical paper like th is appeals to all M arine E n g i­
neers, and I  have great pleasure in proposing a vote of thanks 
to him .

Mr. E . Shackleton : I  have m uch pleasure in seconding the 
vote of thanks to the author of the paper. X early 20 years ago 
I  was present at the test of the second Diesel engine th a t came 
into this country. (The engine was, so far as I  rem ember, a 
single cylinder one of about 30 B .H .P ., made a t Augsburg 
W orks, which concern was la ter merged in the well-known 
M aschinenfabrik Augsburg X urnberg A.Gr., the orig inal con­
structors of the Diesel engine). At th a t tim e none of us were 
so far in advance of the times to anticipate the im portant posi­
tion the engine would a tta in  in the m arine world. The Diesel 
engine has come to stay, and the modern M arine E ngineer will 
no doubt be brought in contact with it sooner or la ter, so w ithout 
question it is well worth considerable study. There have been 
difficulties, there are still some to be surm ounted, but as occurred 
in  the development of the large gas engine, experience has en­
abled defects to be remedied and extrem e re liab ility  in  working 
to be possible. Combustion in the Diesel engine is a most im ­
portant feature, and whilst the general laws are known in th is 
connection, there is an immense field in actual working practice
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of which lit tle  is known. As progress is made it w ill become 
possible to build  larger units, bu t w hether the type will be two 
or four-cycle, or double acting, or of the opposed piston class is 
not a t the  m oment easy to forecast. In  my own opinion when 
the cylinder diam eters commence to exceed 45 ins. to 50 ins., 
then a critica l stage w ill have been reached and considerable 
research w ill be necessary in m any directions. A t the present 
tim e our cylinders are roughly in the neighbourhood of 30 ins. 
as a lim it. I  am very much interested in the old question of a ir 
compressors and some difficulties in  operation, such as rusting  
in  the intercoolers, purgepots, errosion, etc. I t  was recently 
advocated th a t certain  in ternal iron or m etal exposed parts be 
treated  w ith a hard  dry ing  g raphite compound which arrested 
rusting . W hilst, however, m ineral acids have been responsible 
for corrosion and errosion. it m ust not be assumed th a t the 
lubricating  oil is in  all cases the root cause of the  trouble, as fre­
quently  the corroding agent m ay be traced to condensed mois­
tu re  and h igh  tem perature compressed air, which form the base 
of the corrosive elem ent. Close atten tion  therefore to the 
d ra in ing  of w ater from  the compressor system at regular in te r­
vals is of first im portance. To m inim ise the danger of 
explosions in the intercoolers, due to h igh tem perature and 
excess lubrica ting  oil. it should be clearly understood th a t under 
no circumstances should the L P  compressor be allowed to have 
air intake restricted, as any w iredraw ing at th is point causes a 
vacuum which the  oil m ay reach, and on this happening pul­
verisation occurs and the m ingled compressed a ir  and oil vapour, 
in its passage fu rth e r in the compressor system, reaches a 
tem perature stage when conditions are favourable to an explo­
sion. I t  is desirable, therefore, where the compressors deliver a 
volume in excess of the blast, bottle o r receiver requirem ents, 
either to leave the drains slightly  open on the compressors or 
arrange th a t a ir  unrequired is blown olf a t the relief valves pro­
vided.

A point of much im portance in Diesel engine operation is to 
observe closely unequal tem peratures at the various points of the 
w ater cooling system, as recorded by the tem perature gauges, as 
after a voyage or so on reference to the  daily  log a reliable mean 
w ill have been recorded, and any wide variations w hether from 
the water-cooled exhaust valves or from the pistons, from  the 
m ain  barrel of the jacket, or from the  breech end, w ill need to 
be closely scrutinised so th a t the reason for any departure from 
uniform  working tem peratures m ay be ascertained.
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I  congratulate the author of the paper, which is of a most 
practical character, and hope we shall have m any papers from 
him  on sim ilar subjects.

Mr. J .  H a w t h o r n :  Mr. M acfarlane Gray onpe said th a t break­
downs a t sea were providential ways of educating M arine E n g i­
neers. I  th ink  th a t when any M arine Engineers have had ex­
perience of trouble w ith  any new ideas and they b ring  them  for­
ward in discussion such experiences are to the benefit of us all. 
W e are a ll to a certain extent educated by hearing  of the ex­
periences of others, and 1  fully endorse the words th a t have been 
spoken by the Chairm an in respect of the value of a paper such 
as we have heard to-night. Many of us may study the therm o­
dynam ics of the Diesel engine, bu t to those who have had no 
actual handling  of the engine and 110 actual experience in the 
construction of the engine, it is of undoubted value to get a 
paper of th is description into the Transactions. W e should 
take away this paper to-night and study it. I f  I  m ay say so, 
from the ham m er and chisel point of view, we want the actual 
experience of those who have had the handling  of these engines, 
and we. want to be in touch w ith them  to educate our younger 
men. This paper is undoubtedly a source of education to many 
of our youngsters. I  am  veiy  pleased to support the vote of 
thanks to the au thor of the  paper. I t  is some tim e now since I 
was here, and in  looking back over the 32 years of the In s titu te ’s 
existance it is brought forcibly to my notice the im provement 
we have had in  the papers read before us and it indicates the 
growing in terest th a t M arine Engineers are tak ing  in  th e ir 
profession.

I t  is not quite enough to go in for a profession m erely for our 
liv ing , ju s t for the money it brings us in. Everybody should 
endeavour to know as much as possible of th a t which provides 
his daily  bread. W e cannot know too muc h in th is world, so I  
would commend this paper to the careful study of all present. 
I  have very great pleasure in supporting the vote of thanks.

The Hon. Secretary : H aving read the paper on behalf of 
Mr. M cCrirrick, who is a t Singapore, I shall have pleasure 
in conveying to him  the vote of thanks so cordially voted to him .

Mr. IIAli, : Before parting  I  should like to take the oppor­
tu n ity  of proposing a very hearty  vote of thanks to the Chair­
m an for the able m anner in which he has conducted the meet­
in g ; the very lucid rem arks th a t he has interposed between the
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various speakers have considerably added to the value of the 
discussion. I  leel sure he has the subject very m uch a t heart, 
and has endeavoured to elucidate the rem arks of the speakers 
and encourage others.

Mr. J . T h o m  : I  have m uch pleasure in seconding the vote of 
thanks.

The C h a i r m a n  : Mr. H aw thorn, in supporting this vote of 
thanks, lias uttered some words of wisdom. Some here are still 
quite young, but you have before you the sterling  example of 
the accomplishm ent which waits upon honest application. The 
splendid building we occupy to-night is the direct outcome of 
the enthusiasm  and fervour of a small band of pioneers who 
took up this work so long ago. The first sign of nobility  in any 
m an is his recognition of his debt, and we inherit the fru its of 
the labours, and self-denial of those pioneers. Make no mis­
take, th e ir’s was a very self-denying labour in the building up 
of this In s titu te , and we who inherit and enjoy the fru its of 
those labours, inherit w ith those fru its and th a t enjoym ent the 
responsibility of passing it on improved to those who come after 
us. And those things are not done ligh tly  nor easily. The 
accomplishment means steady application and a little  self- 
denial, bu t w ith it all there is th a t abundant reward of having 
deserved well of one’s own generation. Each m an’s contribu­
tion is infinitesim al, but the whole is magnificient, and I  th ink  
everyone of us should be inspired bv the rem inder that M r. 
H aw thorn has given us of the  hum ble beginnings of th is  splen­
did In s titu te  th a t we have round us to-night. And we all ought 
to be firm in  the intention of not only carry ing on this work, 
bu t of building it  up  and increasing its power and scope and 
using worthily the m agnificient instrum ent that is placed in our 
hands. You know th a t the lecture we have heard to-night 
forms one of an im portant series. The next lecture is to be on 
Jan u a ry  4th, a t 6.30, on “  In tern a l Combustion Engine G ear­
ing ," by Mr. W alter Pollock, a m ember of the In stitu te  and an 
influential and authoritative member. I  hope you will all be 
present, and th a t you will do w hat you can in  the m eantim e to 
stim ulate the interest of those who have not been to this lecture, 
in the series of which to-night’s paper forms a  part.

Mr. W . McL a r e n : I  would suggest th a t at the next oil fuel 
engine, or in ternal combustion engine lecture Mr. Shackleton 
be invited to come and give us his experiences. He dealt with
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the subject at our meetings at the Romford Road premises, and 
since then he has gathered inform ation and experience -which 
he m ight give us the advantage of for our series of papers on the 
internal combustion engine.

------------------ o -------------------

R e v i e w  of B o o k s  P r e s e n t e d  to Library.
C e n t e n a r y  V o l u m e  (C . Griffin fy Co.).- This famous publish­

ing house lias now completed a century of work which has made 
its name a household word. All students of science and tech­
nology have m ade acquaintance with the tex t books which 
Messrs. Griffin have made th e ir speciality, and the Centenary 
Volume now presented to our L ibrary  is a record in outline of 
the  progress of scientific literature as developed by this pro­
gressive firm, of which they have ju s t reason to be proud.

W ir e l e s s  T e l e g r a p h y  (Bennett, C. A .).— This subject has 
m any students outside those who have made i t  the ir chosen 
calling, and W ireless Telegraphy is destined to play an even 
larger p art in  our lives in  the future. F o r those who, as 
am ateurs, are interested in  th is m arvellous branch of science, 
this volume will be found a useful introduction.

Steam  and O il, B .O .T. O rals and M arine E n gin eerin g  
K n ow led ge (M acG ill).— This volume is a much enlarged suc­
cessor to the “ Elementary Questions and Answers ” of Tod and 
MacGibbon, which was the favourite primer of young marine 
engineers twenty years ago. It  cannot be too often stated that 
books of this Question and Answer type, which are frankly 
described as preparations for Board of Trade Exam inations, can­
not take the place of a thorough study of elementary physics, 
e.g.. Mechanics, Fluid and Solid; Steam and H eat, Thermo­
dynamics, H ydraulics; Magnetism and Electricity, the Pro­
perties of Metals, Natural Science, and above all. Mathematics. 
The book under review is a valuable auxiliary to the text books, 
011 the above subjects, and contains the necessary information 
on the practical applications of the Principles which should have 
been previously mastered. It  is not difficult for the experienced 
Examiner to detect the “  Question and Answer ” trained 
student, but all too frequently a few questions on Xatural Phe­
nomena, e.g., the properties of the atmosphere, reveal the fact
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that if it- is not in the “  Question and Answer ” book the student 
has never heard of it. W ith  this w arning proviso, the book is 
recommended to all young m arine engineers, who will find it, as 
liis fa ther probably found its predecessor, a very useful compen­
dium of practical inform ation.

T h e  S l i d e  R u l e . C. N . P ickw orth .-—The student has in this 
handy lit tle  volume an ideal m anual on th is im portan t subject. 
A little  a tten tion  and study given to  th is clearly w ritten  work 
will enable even a beginner to use the slide rule w ith  confidence 
for calculations which he perhaps never realised were w ith in  the 
scope of a slide rule. The work is strongly  recommended to all 
engineers not already fu lly  fam iliar w ith  the subject.

------------------ o -------------------

Notes.
SOLID IN JE C T IO N  D IE SE L  E N G IN E .

Mr. C. M cT a m e n e y  : I  regret I  was unable to read 
my paper on Solid Fuel In jec tion  a t the In s titu te  on 
Tuesday, October 26th. W ith  regard to the rem arks by 
the C hairm an as to the  cost of upkeep and the tim e 
required for repairs in  port, the  Trefoil from  the  tim e she 
left the builders till she went for a refit, 18 months had expired, 
during all th a t tim e we were under one hour's notice to be ready 
for sea. I  m ust sav it was astonishing how these engines ran

. O Oso long w ithout having- any repairs done— the only p a rt of the 
engine we had adrift was one of the exhaust valves spindles, 
which had s tu c k ; as for any other parts nothing had been 
touched, not even a bearing of any sort, in fact the m ain engines 
could have carried on another twelve months w ithout a refit. 
Credit is thus due to the engine builders for the ir workm anship.

W ith  reference to Mr. B eckett’s le tte r of the 16th 
December asking whether there was any corrosion in the 
a ir  receivers due to gas or acid getting  into those cylinders, 
I really could not tell you. All I  noticed was th a t slight 
p ittin g  took place through w ater being left, and th a t by 
careful attention to draining it off this action ceased. W hether 
there was acid or not we all know th a t there is a tendency for 
p ittin g  to take place where water lies in a partly  filled boiler,



340 NOTES.
and that in these receivers, as water is carried over with tlie 
air we liave to pay particular attention that they are carefully 
drained and watched.

E xtract from ” M arine Engineering Knowledge ”■
(IT. C. MacGibbon).

“ The following piece of poetry on the B urn ing  of Fuel Oil 
should oe committed to memory by every Ju n io r E ngineer : — ”

B u r n i n g  F u e l  O i l .
Set the burners open wide,
Do not touch the valves at s ide ;
Keep the pressure on the pump,
And up the bally steam will jum p,
I f  the smoke is black and thick,
Open up the fans a b it;
I f  the smoke is th ick  and white,
To slow the fans will be quite r ig h t ;
For when sufficient a ir  is given,
No smoke ascendeth up to heaven.
If  the jets refuse to squirt,
Assume the cause is due to dirt.
Should the flame be short and white,
You have combustion clear and brigh t ; 
lin t should the flame be yellow and long, 
Combustion is entirely wrong.
A wise m an to his heater sees,
And keeps it 200 degrees:
To have it more is not quite wise,
Because the oil may carbonise;
A little  lower has been found 
To give as good results all round.
I f  the filters are kept clean,
No rise in pressure will be seen ;
But should the pump kick up a ruction,
There’s likely air w ithin the suction.
The pressure governs the supply,
So do not keep it very high.
I f  these instructions you will follow.
You’ll beat the other fellow hollow.
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