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N o tes  on th e  M a n a g e m e n t  of Marine Diese l  
Engines.

BEPLY  BY T H E  AUTHOR, HOMEK McCBIBICK 
(Me m b e r  a t Sin g a p o r e ).

In  reply to the discussion which followed the reading by Mr. 
Adamson, of 1113' paper 011 “  The M aintenance of M arine Diesel 
E ngine In sta lla tion s ,” 1 wish to thank  the members present 
for the interest taken in the paper, and for the vote of thanks 
so cordially expressed. A num ber of points were raised during 
the discussion which I  th ink can stand for a few fu rther re­
m arks. A great deal of interest seems to have settled round 
m y comments regarding safety valves on compressor in te r­
coolers, and the damage th a t can be caused by the ir failure to 
act when required.

I  had the experience some tim e ago of an explosion tak ing  
place inside the L .P . air casing of a two-stage a ir compressor, 
happily  I may say w ithout any disastrous effects. The engine 
was a four-stroke Diesel, w ith  a two-stage a ir  compressor direct 
driven from  the end of the crank shaft for supplying b last air. 
I  had just started up the engine when there was a loud report, a 
flash and then smoke, and on exam ining the a ir compressor the 
safety valve on the L .P . a ir casing was found to be (leaking 
continuously. The engine was stopped, and the valve taken 
out for exam ination, when it  was found th a t the spring had 
lost its compression in the first three coils and from th e ir  colour 
they appeared to have been greatly  overheated by the passage 
of hot gases over them .

The conclusion arrived at was th a t through an accum ulation 
of oil in this casing, an explosion had occurred; w hether this 
oil was a lower flash-point variety  than  should have been found 
there, could not be ascertained. The in tensity  of th e  explosion 
could not be judged, but from the heat im parted  by the gases 
when passing the spring, it m ust have been considerable, and 
had the safety valve not been in a condition to release the force 
of the explosion, considerable damage m ight have been caused 
to the casing.

W hilst on the subject of safety valves, I  th ink  it w ill be 
interesting if I  relate an accident th a t came to my notice a 
short tim e asro. The vessel, which has been in  service since 
1911 is one of the pioneers of the present day m otor ship, and, 
so far, has had a very .successful career. The m achinery con­
sists of a four-stroke directly  reversible Diesel engine w ith a
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three-stage air compressor direct driven from the m ain shaft. 
The piston for th is tliree-stage air compressor is fitted w ith  white 
m etal, as shown in sketch No. 1, for the purpose of reducing 
friction between the walls and piston. D uring  th is particu lar 
voyage, overheating of the a ir  compressor piston occurred to 
such an extent th a t the white m etal became p artia lly  m elted. 
The engine was therefore stopped and the piston taken out and 
replaced w ith the spare one. W hen th ings were all coupled up,

W H I T E  M ET A L

the engine was again started  and everything seemed to  be in 
order. In  less th an  an hour a loud report was heard in the 
engine room and on exam ination being' made it was found 
th a t the I .P .  intercooler had burst and scattered in all d irec­
tions ; w ater service and oil service pipes in the vicinity  of the 
same were crushed and fractured, and a bulkhead three feet 
awav had a hole pierced in it three inches long by two inches 
wide.
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This p articu la r intercooler was made of cast-iron, and a 
section of the same is shown in sketch No. 2. Various parts 
of the cast:iron were examined ior deterioration th a t would 
have been likely to account for the bursting, but no extensive 
wasting could be found and therefore the cause of the accident 
had to be looked for in o ther places. The outlet pipe from the 
cooler a lthough badly fractured and tw isted, appeared to have 
been choked, so it is to be assumed th a t some of the white 
m etal and carbonised oil from the piston found their way into 
the cooler, and after the engine had run  for a little  while the 
th in  pieces of white m etal m ust have become fixed in such a 
position as to choke the discharge pipe.

W hen this stoppage occurred, the pressure started  to rise 
above normal, and as the safety valve failed to l if t ,  i t  resulted 
in the cooler bursting. H ad a th in  disc been fitted in some 
place 011 th is cooler the  bursting  would have been avoided; on 
the other hand also, had the safety valve been in working order 
the engineer would have had warning of an excessive rise of 
pressure and taken steps to remedy the same. Take the case of 
the explosion now, th is I  consider much more dangerous th an  a 
gradual rise of pressure, as the safety valve was able to release 
the sudden increase of pressure. Of course there is no reason 
why wre should not have as m any safety devices as possible, but 
I  th ink  if  an engineer knows th a t all his safety valves are in 
working order he can go about w ith very little  to worry him  as 
fa r as bursting  of a ir receptacles goes. W here I  do th ink  th a t 
pressure discs could be fitted to an advantage are a t various 
places along the a ir  starting  and blast pipe lines, as should fuel 
oil find its way into them , there are chances of a violent ex­
plosion tak ing  place.

Mr. Beckett raises the point about deterioration taking place 
on the steel shells of a ir vessels. I  had the opportunity  of 
exam ining in ternally  the two starting  a ir  vessels on the ship 
I  have ju s t m entioned in connection with the bursting  of the 
intercooler. These vessels carry  a ir a t 15 atmospheres, and con­
sidering’ they have been in use for almost 10  years they are in 
excellent condition, the only place where I  found slight p itting  
was round the drain , and in no case were the recesses more than  
1 116th inch deep.

As regards blast bottles, I  have examined a few of them  and 
in all cases the working bottles had a coat of oil adhering to the 
walls. The usual practice for cleaning these bottles is to p u t in
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soda and boil out the  bottle w ith  steam. I  am not in a position 
to say to what extent p ittin g  has been found in these small 
bottles as they are very difficult to exam ine a t the bottom, and 
comparisons cannot readily  be made between the working blast 
bottle having a coat of oil and the spare blast bottle w ith  none.

The wastage of lu b rica ting  oil taken a t about 1 / 14th of a 
ton per day for an installa tion  of 3,000 I .H .P . is, i th ink , quite 
a fa ir  figure, and there is no doubt th a t th is w ill be improved 
upon as the sizes of engines increase and num ber of working 
parts decrease. Take the case of cylinder lu b rica tion ; in  the 
older and sm aller ships m  which the pistons were not so effi­
ciently cooled, the consumption of cylinder oil would average 
six gallons per 1,0 0 0  I .H .P .  per day, whilst in the la test ships 
the cylinder oil consumption averages gallons per 1,0 0 0
I .H .P . per day, which is quite a substantia l reduction.

In  reply to Mr. H u n te r’s rem arks concerning the average 
tem perature during  the power stroke, it is assumed th a t the 
engine was working at a mean pressure of 95 lbs. per square 
inch. Varied opinion still exists as to the true  tem perature 
conditions found during  the burn ing  of the fuel in the power 
stroke of a Diesel engine, and as far as I am aware no general 
formula; seems to be agreed upon for th is. The tem perature of 
2,200° F a r. was obtained from some experim ents carried out 
on the C ontinent. In  F ig . No. 2 in the paper, the tem perature 
at C is stated to be about 2,200° F a r. Under the paragraph .of 
“  Cylinder Heads ”  the 2,200° F ar. is intended to be the average 
tem perature during  the burn ing  of the fuel in the power stroke.

W ith  reference to Mr. A dam s’ rem arks regard ing  keeping 
record of the weights of the I I .P . compressor coils so th a t any 
th in n ing  of the same m ay be noticed and the coil condemned 
before it bursts. I  heard of th is coil w eighing proposal some 
tim e ago, but seemed ra th e r dubious of it. A certain  quan tity  
of compressor lubrica ting  '41 is bound to find its way into the 
coil and adhere firmly ,.j the  inner walls, so any record of 
weights may be m isleading. I  have not seen any H .P . coils 
opened up, but judg ing  from the quan tity  of oil found in the 
tubes of the I .P .  and L .P . intercoolers the weight of oil in  the
H .P . cooler coil m ust be considerable.

One suggestion I  have heard, which would enable engineers 
to know when a coil has become worn to any ex ten t by the 
scouring effect of the air, is to sink the point of a d rill a certain  
depth at various places along the coil. W hen the m etal re-
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m aining between the d rill point and the inside of the coil is 
worn away, a small a ir leak will commence and it may then be 
assumed th a t the coil has worn a thickness equal to the difference 
between the original thickness of m etal and the depth  to which 
the d rill point has been sunk. Mr. Adams also points out the 
inadvisability  of shu tting  off too many cylinders; I  have men­
tioned the cu tting  out of cylinders in the paper, but it was not 
intended th a t when a valve in a cylinder cover gives out th a t 
the fuel and blast a ir are to be shut off and nothing more thougnt 
of it un til port is reached.

Take the case of a fuel valve giving o u t ; if it is very fa r gone 
the fuel and blast a ir m ust be shut off from the  same im m edi­
ately, or the engine stopped. The dam aged valve can be taken 
out and replaced by a spare valve in  lialf-an-hour, but it may 
be more convenient to keep the engine runn ing  on five cylinders 
for a short tim e until the snare valve has been exam ined and 
made ready.

The same holds good with a cracked p isto n ; if the fuel and 
blast a ir are not shut off soon after it is discovered th a t the 
piston is not being. circulated oy cooling water, there are 
chances of the piston overheating and perhaps seizing in the 
cylinder liner.

The replacing of a piston may mean six hours work and there 
is . no reason why the engine cannot carry on under reduced 
power u n til the spare piston has been cleaned and pu t in  order 
ready for dropping in place.

Most engineers realise the extra strain  set up in crank shafts 
through cylinders being cut out, and I  do not th ink  any of them  
would carry on w ith more than  one cylinder out of action if a 
repair could be effected. Even w ith engines of the most re li­
able design and runn ing  under experienced engineers, there is 
still the possibility of a cylinder cover valve giving out, and I  
am sure allowance to take up the ex tra  stresses caused by th is 
on the crank shaft is made by the designers.

From  the above rem arks on the changing of cylinder cover 
valves and pistons, I  hope members will not carry awav the 
false impression th a t the failure of valves or pistons is a regular 
occurrence. Most of the la rg er m otor ships are now covering 
distances from 4,000 to 8,000 miles w ithout any involuntary 
stoppage, the valves being overhauled at regular intervals when 
the vessels are in port. Also when care is exercised in th e
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lubrication of the pistons, they are able to rem ain in  operation 
for distances from 60,000 to 70,000 miles w ithout having  to be 
draw n for cleaning the rings.

Cracked cylinder covers are certain ly  a source of worry, but 
so far, I  have not heard of any serious breakdowns due to an 
accum ulation of water in the cylinder of a large engine, where 
the  compression clearance is usually  about two inches.

I f  a cover is badly cracked it  m ust be changed, but if the 
crack is small it is possible to avoid any large quan tity  of water 
finding its way into the  cylinder when the engine is being m an­
oeuvred.

In  conclusion, I  wish to thank  the Chairm an, Mr. McConnell, 
for the in terest he has taken in  the paper and his endeavours to 
bring forth  comments from others during  the discussion, which 
w ithout a doubt adds greatly  to the value of the paper.

I  am not in a position to say anything  w ith  regard to the 
opposed piston type of engine, but I  can only endorse Mr. Mc­
Connell’s rem arks on the position of the Diesel engine being 
unassailable, and though the four-stroke is considered the re ­
liable engine a t present, I  do not th ink  the tim e is far d istan t 
when the two-stroke engine will come to the fore as being the 
more suitable engine for single screw vessels from 250 to  300ft. 
long.

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

T h e  Internal  C o m b u s t i o n  E n g in e — Fuel,  
V alves  and Ignition.

By Me . a . \Y. BRADBURY (Member).t  .
R E A D

January 18, 1921.
Mr. R . Kingdom, member, calls attention  to the following : —
In  the discussion on the Paper “  F uel, Valves and Ign ition  ”  

reported in the M arch Transactions, I  notice on page 412 a ques­
tion by a m ember in which it is assumed th a t the  torque on the 
shaft of a four-cycle engine is more uniform  th an  in  the case of 
a two-cycle, and also th a t the Columns Shaft, etc., would be 
ligh ter for a four-cycle engine than  corresponding parts for a 
two-cycle.

As these assum ptions were not corrected in the  report, some 
members who are not fam iliar w ith the two types m ay get some
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confused ideas. As a two-cycle engine lias a working stroke in 
eveiy two strokes, whereas a four-cycle engine has only one 111 
every four, it is obvious th a t the tu rn ing  eifort in the  case ol the 
two-stroke m ust be more uniform  than  in  the case of the four. 
A comparison is made in a booklet published by the “ Sulzer 
Engine Co.” between two 1,100 B .H .P . engines of the two 
types, and as th is is nearly  the size m entioned by the member, 
the figures given m ay be of interest. D iam eter of shaft accord­
ing to Lloyds requirem ents : Four-cycle 15 in ., two-cycle 13^ in. 
Total weight of installation  : Four-cycle about 530 to n s ; two- 
cycle 320 tons.

Mr. A. W . B radbury : To put the m atter perfectly p lain  and 
replying to Mr. Kingdom 's question, I  would say th a t mem­
bers who are not fam iliar w ith the two types of in ternal com­
bustion engines may be somewhat confused in a statem ent re­
gard ing  the torque on the shaft and the weight of the recipro­
cating  p a r ts ; and as a two-cycle engine has a working stroke in 
every two strokes, whereas the four-cycle engine has only one in 
every four, it should have been stated th a t the tu rn ing  effort in 
the case of the two-stroke would be more uniform  than in the 
case of the four, and th a t the connecting rods, shafts, etc., would 
also be ligh ter for the two-stroke type. A comparison is made 
in the Sulzer E n g ine’s Company’s booklet, and I cannot do 
better than  repeat what Mr. Kingdom has said, tha t the com­
parison given between two 1,100 B .H .P . engines of the two 
types are of exceeding interest. They give a diam eter of shaft 
according to Lloyds’ requirem ents, four-cycle 15 in ., two-cycle 
1 3 J in .; total weight of insta lla tion : four-cycle about 530 tons 
and two-cycle 320 tons. I th ink  th a t Sulzer comparisons may 
be taken as b e i n g :  correct, as they are absolutely reliable in data 
given of their engines, and know as much about two-stroke 
engines as any maker in the world.
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The following note was received from one of our members* 
bearing on the subject of o ils: —

IN V IN C IB L E  O IL E N G IN E  (TW O-STROKE HOT
BULB).

P a r t i c u l a r s  o f  T e s t  2 5  B .H .P . S i n g l e  C y l i n d e r  E n g i n e  o n
P a l m  O i l .

The oil was heated to a tem perature of 160°F. and at th is tem ­
perature had a specific g rav ity  of -895.

The oil flowed a t a tem perature of 90°F . and flowed freely a t 
100°F. A fter a no load test the engine was put under load to 
run  for a continuous test of six hours under full load, the horse­
power developed during  its tr ia l was 22 B .H .P ., a drop of 1 2 | 
below the power developed on fuel oil.

The consum ption was -63 of a lb. per B .H .P . per hour, th is 
is sligh tly  h igher than  fuel oil, the la tte r being -56 of a lb. p e r 
B .H .P . per hour.

A fter the tria l, the hot bulb and cylinder head were exam ined, 
and it was found that instead of a black carbon deposit there 
was a very slight deposit of brown powder, th is deposit was not 
at all g ritty  and was not of such a natu re  to harm  the engine.

A S t e e r i n g  G e a r  B r e a k d o w n .— The bridge account of this 
breakdown is as follows : —

The wheel showed signs of stiffness, and was reported to the 
engine room, no sign of improvement followed; shortly after, 
according to the helm sm an, the wheel took charge, going over 
of i t ’s own accord to hard a starboard, there is jam m ed and could 
not be moved.

F o rtunate ly  this occurred in the open sea and so involved no 
risk to the ship, and beyond th e  loss of a little  tim e had no 
serious consequences.

The engine room account is : A report was received from the 
bridge th a t the wheel was showing signs of stiffness, an exam i­
nation was made, but no fau lt could be discovered, everything 
appearing to be working norm ally. They were first aware of 
something serious being wrong by the telegraph being pu t to 
‘ ‘ Slow ahead . ’'
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The wheel on the bridge was examined, and found to be as 

stated, it could not be moved under as heavy a strain  as one 
dare put upon i t ;  a careful exam ination was made of the con­
trol transm ission gear and of the engine, rudder head, steering 
chains and rods, with no result.

F inally , a suggestion was made to try  the small hand wheel 
on the control shaft at the en g ine ; w ith the extra leverage of an 
ordinary 1 2  in. wheel wrench the wheel moved w ithout undue 
force and the gear resumed i t ’s norm al functioning and the ship 
proceeded to her port w ithout fu rth e r incident. The engine is 
of the ordinary two-cvlinder horizontal type, the control valve 
of the usual piston design w ith a steel spindle w ith ta il end, thus 
having two stuffing boxes. Owing to the short travel of the 
spindle and the length of the glands, the spindle cannot be pro­
per! v lubricated, though an attem pt has been made to  let oil get 
to the working part by boring oil holes and cu tting  gutters in 
the glands.

W hen the engine was opened up for exam ination, the fau lt 
was found to lie in the control valve spindle, th is had a hard  
black polished rust scale at both the working positions in  the 
stuffing boxes, this, despite the fact th a t it had been drawn 
onlv a month previous, when it was filed up parallel and the 
glands repacked. The gear had been in constant use since then, 
even including the stay at the term inal port where owing to 
abnorm al conditions the ship had frequently to change moorings. 
The steel valve spindle was replaced by a bronze one, which 
should prevent the recurrence of such an acc iden t; report has it 
th a t this is the usual practice in steering engines of foreign 
make. .T, H . T ., Member.
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E n g r .-R e a r -Ad m ir a l  G. W . H u d s o n , 

R .N .
J .  J .  K e h o e  (Sea Service).

Sir  J a s . Ke m n a l  (London).
P . L a n n es  (F rance).
R o b t . L e s l i e , O .B .E . (London).
J .  S. McGa v in  (China).
R . A. Mu r d o c h  (Bom bay).
S ir  T h o s . P u t n a m , J .P .  (D arlington). 
R o b t . R e id  (C alcu tta).
J .  W . R ic h a r d s o n  (North E ast Coast). 
J .  R . R ic h m o n d , C .B .E . (Glasgow).
W . P . R o b e r tso n  (Sea Service).
G . M. Sa lm o n  (Am erica).
.Ja s . Sh a n k s  (London).
J .  E . Sp u r g e o n  (Egypt).
R . E . T h o m pso n  (A ustra lia).
R. W il l l \ m so n , .T.P., C .B.E. (Cardiff). 
W . G .W in t e r b u r n  (British Columbia).

I t  ia w ith  r e g r e t  w e re c o rd  th e  d e a th  o f W . V . B ro w n e .



Elect ion of M em bers .
Members elected at a m eeting of the  Council held on tbe

22ml Ju ly , 1 921 :—<
Members.

W illiam  Bennett A im ing, 2, Princesway, W allasey, Cheshire.
George de Caynotli Ba'llardie, Corso Torino, 53/12, Genoa.
Charles Coleman, 41, W aldegrave Boad, Preston Park , Sussex.
Charles Jas. Dench, cjo  Hooghly Docking and E ngineering 

Co., L td ., 6 , H aw rah Boad, Sa'lkia, Howrah, Ind ia .
Alfred Dickinson, 74, Selwyn Boad, U pton M anor, E .13.
David A rthu r Evans, 5 /20, C athcart H ill, London, N.19.
Jam es Davidson Forrest, cjo  Butterfield & Swire, Shanghai.
David Goodsir, 116a, Caufield Road, E ast H am , E .6 .
Andrew Reid G raham , cjo  John  W hite Boyd & Co., M arine 

Surveyors, 7, Royal Bank Place, Glasgow.
Thomas Prior Hem ingway, 64, R upert S t., Subiaco, W est 

A ustralia.
Jslnv, Holmes, 8 6 , D undrennan Road, Langside, Glasgow.' . . . . ^A\ illiam  Powrie H unter, Cairnis P lace, A rbroath.
John Mansel Lewis, 58, Fenchurcli Street, E .C.3.
Charles M acdonald, 71, Ju lia n  Avenue, South Shields, D urham .
Charles Mace, E ngineer’s D ept., L .C .C ., Spring Gardens, 

S .W .l.
Jam es W illiam  Patterson, 371, A lexandra P ark  Boad, 

A lexandra Park , I f  .22.
A rthur Welleslev P ra tt , 95, Clarendon Boad, Pu tney , London, 

S.W .15.
W alter Charles Prescott, 16, H illgrove Road, H am pstead, 

London, N .W .6 .
F rank  Cvril Reay, 19, Sunningdale Avenue, W allsend.
Francis Heine Beid, A .M .I.M .E ., 22, Baalbec Road, H ig h ­

bury, N.5.
A rchibald Bowie R utherford , The R .M .S .P . Co., 18, Moorgate 

Street, E .C.2.
Jam es. Scobie, 82, Eastwood Avenue, Shawlands, Glasgow.
.R ichard, W illiam  Sm ith, 74, R ailw ay Street, Cottesloe, W est 

A ustralia
A lfred  Charles Strelley, 48, Church Street, Mazagon, Bombay.
Wi'1'liahi George Suffield, Petersham  Lodge, New M alden, 

Surrey.
John  Augustus Thompson, c /o  L achlan  & Co., 101, Leadenhall 

Street, E .C .3.



Andrew Moray W allace, 9, llom illy  Crescent, Canton, Cardiff. 
•James Sturrock W allace, 32, Glebe Hoad, Kilmarnock, Ayr­

shire.
Gordon Pollock W att, 581, Mansion House Chambers, London, 

B .C .4.
Co m [/anions.

W illiam  H enry Dick, 5, St. Nicholas Buildings, Newcastle-on- 
Tyne.

Thomas Macdonald, 71, Ju lian  Avenue, South Shields.
V ictor Boss, “ T heElm s,”  36, A lleyn Park , Dulwich, S.E .21.

A ssoc ia t e-Mem hers.
George Atkinson Gridgem an, 93, M ount Gold Road, Lipson, 

Plym outh.
Jan  W illem  Jacobus, Baron van Haerolte, H aringsv lu it 6 8 , 

R otterdam . <
W m . McEwan Heron, 12, F rank lin  Terrace, Samlyford, 

Glasgow.
Norm an Seymour B. Pose, 58, H igh Street, Sydenham, S.E . 
Percy Hillson Tall, 4, Sussex Road, Ford, Devonport

Associate.
W illiam  Jam es W righ t, 18, Jam aica Poad, Bermondsey,

S .E .16.
Graduate.

John  S. K istruck, 42, Courtland Avenue, Ilford, E.
Transfers : —

From Graduate to Associate.
John Knox, 56, Station Eoad, W allsend.

From Associate to Member.
Jam es W . Lawson, cjo  Jard ine , Matlieson & Co.. Hong Kong. 
Andrew Newlands, 42, W oodburn Terrace, E dinburgh .

From Studen t-Graduate lo Associate-Member.
W . G. Robb, c /o  S.A. des H .C . B. K inshasa, Congo Beige.

From Associate-Member to Member.
George E . Russell, “ Kingswood,”  Valley Drive, H arrogate.


