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The C h a i r m a n  : I  have m uch pleasure in  calling  upon M r. 
Calderwood to deliver liis lecture. I  am  glad so m any have 
taken tlie opportunity  to a ttend  th is lecture, as I  am  sure, 
ju d g in g  by previous papers read by M r. Calderwood, th a t  we 
shall have a most instructive evening.

U n t i l  a fte r 1920 the m arine Diesel engine had not reached 
a stage in  its  development th a t  made it  suitable for passenger 
liners and for th e  faster classes of cargo vessel. Before th a t  
date the fou^stroke single-acting engine held the favour of the 
shipow ner; the two-stroke engine had, in  the  early  days of 
m arine Diesel work, proved a more difficult problem  for the 
designer and thus lost headway, which took a long tim e to 
m ake up, p articu la rly  as the  w ar period held up developm ent 
on these lines. Towards 1920 i t  was generally  realised th a t
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the trouble w ith two-stroke engines had been confined chiefly 
to the valve-scavenging- type, and th a t  "the port-scavenging 
engine had proved thoroughly  sound and re liab le ; as a resu lt 
of th is the la tte r started  rap id ly  to gain ground. The four- 
stroke single-acting engine had not been suitable for h igh

O  _ O  c5 # D

powers and its use had, therefore, been almost en tirely  confined 
to cargo vessels of com paratively low speed. W ith  the more 
general adoption of the 2 -cycle engine h igher powers became 
available, and in  1924, afte r th is type had had some years to 
prove its re liab ility  in  service, i t  was adopted for the first large 
oil-engined passenger liner, the Aorangi (Union S.S. Co.), 
built by Messrs. Fairfield Shipbuilding and E ngineering Co., 
and fitted w ith Sulzer engines built under licence by th a t Com­
pany. About the same date shipowners began to realise th a t 
the advantages of the Diesel engine were even more m arked for 
the fast cargo liner than  for the slower classes of ship. As a 
resu lt of th is several orders were placed for this type of vessel, 
various types of m achinery being adopted.

The au thor believes th a t he is correct in  stating  th a t the first 
Diesel-engined cargo vessel, w ith a speed of over 13 knots, was 
the Limerick, fitted w ith Sulzer engines bu ilt by M essrs. John 
Brown and Co. This ship was quickly followed by others of 
sim ilar and higher speeds, some fitted w ith  the same type of 
engine, others w ith Doxford engines.

The rap id  advance of the 2-cycle engine resulted in  th e  
builders of 4-cycle engines tu rn in g  to the double-acting type, 
in order to meet the competition of the former for fast vessels, 
while at a la ter date the 2 -cycle double-acting engine was taken 
up by m any builders, some of whom had previously been 
interested in the 4-cycle single-acting type.

The present paper deals principally  w ith large ships designed 
for speeds of 14 knots or more. For such service the four-stroke 
single-acting engine, w ith direct drive is, in  the au tho r’s 
opinion, quite unsuitable, and the choice of m achinery m ust 
lie between 2 -cycle single-acting engines and double-acting 
engines of either the two or the four-stroke type.

Other factors being equal, the choice of engine type for any  
ship m ust be largely governed by the space th a t can be allowed 
for the m achinery, in order to allow the best arrangem ent of 
passenger accommodation or cargo holds, as the case m ay be. 
I t  is rem arkable th a t th is particu la r point of view often seems 
to escape notice when m achinery is to be chosen for any 
p articu lar ship. In  a passenger vessel space above the w ater



Fig.ei. The first reversible Sulzer Marine Diesel Engine of 100 B.H .P. on Exhibition a t M ilan, in 1906.
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line is of the greatest value, and i t  is, therefore, essential th a t 
the fu ll length of all decks in th is p art of the ship should, if 
possible, be available for accommodation. This sets a lim it 
on the height of the engine. L ength , on the other hand , is 
of m inor im portance. I f  d irect drive be adopted, the revolu­
tion speed is lim ited  by propeller design. For such conditions 
the single-acting two-stroke holds an overwhelm ing advantage 
over the double-acting engine of the 4-cycle type, and a very 
m arked advantage over the double acting 2-cycle engine. I f  
either of the la tte r is designed to meet the conditions, a very 
low piston speed m ust be chosen, which results in  an engine 
which is heavier and more expensive th an  the two-stroke single- 
acting  type. If , on the other hand, double-acting engines are 
designed w ith norm al piston speeds, then a t least one deck 
space, or possibly two in the case of the 4-cycle engine, is lost 
over the wdiole length of the engine-room. The loss of th is  
valuable passenger space w ill more than  balance any saving 
in  weight and first cost th a t m ay be obtained by the use of 
double-acting engines, and it  is very doubtful w hether any 
such saving is actually  obtained.

In  the case of the cargo vessel, the whole of the space in  th e  
ship is of about equal value, so th a t the to tal cubic contents 
of the m achinery space should be a m inim um  consistent w ith 
a reasonable and accessible lay-out for the m achinery. For 
such conditions there is probably little  to choose between th e  
double and single-acting engine of the tw o-stroke type. The 
4-cycle double-acting engine requires appreciably more space 
than  either the single or double-acting 2-cycle type. Of the  
la tte r  the double-acting engine has possibly a slight advantage 
as regards both space and w eight.

Only the direct drive has been considered in  the above 
rem arks, bu t there is an increasing tendency to-day towards 
indirect drive either through gears or by electrical or 
hydraulic transm ission. The main advantage claimed for the 
ind irect drive is th a t i t  allows a m uch h igher speed for thv 
m ain engines, and consequently reduces the w eight and cost 
of these, while a t the same tim e m aking it  possible to fit the 
engines into very lim ited headroom. The last of these claim s 
is certain ly  justified, bu t the rediiction in  w eight of the engines 
is largely  counterbalanced by the w eight of the transm ission 
system, while the cost of the la tte r, in  the au tho r’s experience, 
far more th an  balances any saving th a t m ay be obtained by 
using high-speed m ain engines. The gain  in headroom m akes
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i t  possible to fit double-acting engines w ith ind irec t drive in  
the space available in  a passenger ship, bu t little  advantage 
is gained in  the case of the single-acting two-stroke type, as 
i t  is in  alm ost all cases possible to fit engines of th is  type in 
the headroom available, w hilst re ta in ing  a d irect drive to the

Fig. 2. Sulzer single-acting two-stroke, single-cylinder experim ental Engine of 2,000 H .P .
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propeller. I t  m ust be remembered th a t in  the sm all h ig h ­
speed vessels in which headroom is very lim ited, a com para­
tively  high propeller speed is generally  allowable, and th is 
largely  negatives the advantages of ind irect drive. This is 
clearly shown in fig. 8 , which shows ra ther an extrem e case 
in which the headroom is only about 16 ft. and about 
12,000 B .H .P . is required. A direct drive two-stroke engine 
can be used and, while the various alternative arrangem ents 
require even less headroom, no advantage is gained, as the space 
below the 16 ft. level is of little  value as passenger accommoda­
tion . On the other hand, any of the ind irect drives greatly  
increases the length of the engine-room.

The au thor does not wish to suggest th a t the ind irec t drive 
is unsuitable in  every case; there are undoubtedly types of 
service for which either electric drive or geared drive m ay 
be the most suitable, bu t, speaking generally, there are very few 
vessels for which an installa tion  w ith tw o-stroke single-acting 
engines w ith direct drive cannot be designed to su it the require­
ments as regards space.

The above rem arks have dealt solely w ith the consideration 
of engine type from the point of view of the space available. 
The au thor has dealt w ith th is  question first and a t some length , 
because it often appears to be overlooked when m achinery is 
being chosen, and m any passenger ships have been bu ilt in 
which valuable space which m ight have been used for accom­
m odation has been lost due to the choice of unsuitable 
m achinery.

No less im portan t than  space are such questions as first cost, 
ru n n in g  cost, and ease of overhaul and upkeep. R eliab ility  
need not be discussed, as any type of Diesel engine, b u ilt by 
reliable engineers, and which does not depart fa r from previous 
practice as regards size, design or ra tin g , w ill be fu lly  as 
reliable as any other type of m arine m achinery. Such failures 
as have occurred during  recent years have invariab ly  been due 
either to the too rap id  adoption of a new un tried  design or else 
to a high increase in  the ra tin g  of an engine as compared w ith 
previous engines of sim ilar size.

In  first cost there is to-day litt le  to choose between the various 
types of eng ines; price is fixed by com petition ra th e r th an  by 
actual m anufactu ring  costs, and builders of the heavier and 
more expensive types of engine cut th e ir costs as fa r as possible 
by poor finish and re la tively  lig h te r scantlings for bedplate, 
columns, etc. E ventually , however, given a sim ilar class of



Fig. 3. Sulzer Main Engine of the M.S. Bintang (Netherland S.S. Co.) 3,600 B.H .P. One of the earliest
large single screw-installations.
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workm anship, the two-stroke engine, either of the single o r 
double-acting type m ust prove considerably cheaper th an  the  
four-stroke. The difference in cost between single and 
double-acting engines is rem arkably sm all, as although for a 
given power the la tte r is lig h te r th an  the form er, a larger pro­
portion of the w eight is taken up by those parts whose cost per 
ton is highest.

R unning  costs, i.e ., fuel, lubrica ting  oil, stores and a ttend ­
ance a t sea, are m uch the same for all types of single-acting 
engines, bu t no reliable data is yet available for double-acting 
engines. The Author has had values for the fuel co-efficient

D2/ S3—— —  from a number of ships with four-stroke and two 
Tons day
stroke single-acting engines and also opposed piston engines. 
These have varied from 55,000 to about 78,000. The variation 
does not in  any way appear to depend on engine type, bu t 
ra th e r on the hu ll and propeller efficiency. G enerally for the 
class of ships w ith which th is paper deals, a fa ir  average value 
for the fuel co-efficient is 65,000 for any type of single-acting 
or opposed piston engine. The au thor has no reliable figures 
obtained in  service for double-acting engines, bu t i t  is to be 
expected th a t the consumption will be ra th e r h igher, due to 
the poor shape of the lower combustion cham ber, although th is 
m ay be off-set by the somewhat h igher m echanical efficiency 
th a t m ay be expected.

L ubrica ting  oil consumption does not vary m uch between 
the different types of engine. The 2-cycle type shows 
possibly a somewhat h igher consum ption than  the 4-cycle, 
the difference being about 1  gallon per day per 1 ,0 0 0  
B .H .P . This refers to single-acting engines. As in  the 
case of fuel consumption, no reliable data is available 
for double-acting engines of either 2 or 4-cycle type, bu t 
such figures as have been published lead one to  believe 
th a t the consumption of lubrican t is considerably h igher in  the 
double-acting engine. W hy th is should be is difficult to 
explain, and the au thor is inclined to th ink  th a t  these reports 
are m isleading, and to assume th a t consum ption of lubrican t 
is m uch the same in any type of engine, am ounting usually  to 
about 5 gallons per day per 1,000 B .H .P . for installa tions of 
fa irly  h igh  power. This figure is obviously dependent on su it­
able oil being used for the conditions of service of any ship.

The question of cost of attendance and upkeep is chiefly 
dependent on the num ber of parts requ iring  regu lar attention.



Fig. 4. Sulzer M ain Engines of the M.S. “ Peolau Roebiah ” (Netherland S.S. Co.) 7,000 B.H .P. in service. 
The highest power yet fitted in a single screw vessel,
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and  on the accessibility of such parts. The parts w hich require 
most frequent attention are undoubtedly the valves. The two- 
stroke single-acting engine has here a very m arked advantage 
over either the two or four-stroke double-acting engine, both 
in the num ber of valves requiring  a tten tion  and in  their 
accessibility. P istons also require periodic inspection. 
Here the tw o-stroke double-acting engine has some advan­
tage over the single-acting engine in  the  num ber of 
pistons requ iring  atten tion , bu t th is advantage is sligh t as 
compared w ith the disadvantage of its  more numerous and less 
accessible valves. The au thor believes th a t alm ost any engineer 
who has had experience of various types of engine a t sea w ill 
confirm th a t the two-stroke single-acting type gives m uch less 
work in  overhauling than  does any other type.

To summarise the above argum ents: for the passenger 
liner the two-stroke single-acting engine has very marked ad­
vantages in  all respects over any other type. F or fast cargo 
liners the two-stroke double-acting engine has a sligh t advan­
tage over the single-acting type in th a t i t  is lig h te r and 
requires less space; this is off-set by the probability  of h igher 
fuel consumption and upkeep costs, bu t on the whole there can 
be little  to choose between these types except th a t the single- 
acting  engine has the advantage of long experience behind it, 
whereas i t  can hard ly  be claimed th a t the double-acting engine 
is as yet fully developed.

The four-stroke single-acting engine, although i t  is un ­
doubtedly a very reliable and successful type for lower powers, 
is quite unsuited to the class of vessel covered in  th is paper.

The double-acting four-stroke engine does not show to advan­
tage in  any respect for the types of vessel under consideration, 
and  there seems little  reason for its existence except as a stop­
gap in  the program m e of those builders who had no experience 
of two-stroke engines and had to p u t some type of engine in  
the m arket quickly to fill the demand for h igher powers, u n til 
they  had tim e to experim ent w ith the two-stroke type.

In  the above rem arks the opposed piston engine is classed 
w ith  the single-acting two-stroke, as these two types have 
generally  the same advantages over others. The opposed piston 
engine can, however, hard ly  be a type w ith  any g reat fu ture , 
as it  is essentially a very expensive engine to m anufacture. 
The only successful engine of th a t type has been able to 
compete w ith  other engines because it  has the advantage, as 
regards first cost, of the only solid in jection  system th a t has



Fig. 5. 2,000 B .H .P. Sulzer single-cylinder, two-stroke double-acting Engine.
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yet proved itself com paratively satisfactory  for a large m arine 
engine over a reasonably long period in service. O ther reliable 
systems of direct injection are being developed and, as these 
are proved in  service and more widely used, the opposed piston 
engine w ill lose th is  advantage and m ust soon be forced out 
of the m arket by its high price compared w ith other types.

There is a t present a strong tendency towards the adoption 
of d irect in jection, bu t the au thor does not th ink  th a t i t  has 
yet shown itself to be so reliable and adaptable to vary ing  
runn ing  conditions and quality  of fuel as to be com pletely 
satisfactory  for large m arine engines and, in  spite of the a ttra c ­
tive saving in  first cost, i t  is not likely to be generally  adopted 
u n til experience has shown th a t some of the more recent 
developments make it  as reliable and consistent in  service as 
is a ir injection.

A question which is of g reat in terest a t the m om ent is the 
effect th a t exhaust gas turbo-super-charging m ay have on the 
relative position of the 2 and 4-cycle type of engine. In  the 
au tho r’s opinion the published results of tests on th a t system 
lead one to believe th a t the claim s p u t forward for the system 
are considerably exaggerated, b u t even if th is view should not 
prove correct, the system  cannot influence the relative position 
of the 2 and 4-cycle engine as if the claims p u t forward are 
found to be actually  justified by service results, the system 
would be equally easily applied to either type of engine.

Freedom  from vibration and noise are considerations of first 
im portance in  passenger liners, and while ship v ibration is not 
of such v ita l im portance in  cargo vessels, i t  should, none the 
less, be given careful consideration. Torsional v ibration of the 
shafting  has been dealt w ith so thoroughly  in  recent years in 
papers published in  m any languages th a t there is no excuse 
for any engine bu ilder who experiences trouble from th is  cause, 
or for any shipowner who does not insist on having the problem 
looked into before he accepts a m achinery in stalla tion . . All 
th a t need be said about th is side of the subject of v ibration is 
th a t accurate methods of calculation are available, and these 
methods should in  every case be used. A pproxim ate methods 
by w hich only the lower n a tu ra l frequencies can be calculated 
should be avoided, as they m ay lead to a false sense of security. 
The greatest danger from a torsional v ibration lies in  the fact 
th a t i t  m ay in  some cases reach a dangerous m agnitude w ithout 
any m arked external evidence of its  existence, in  which case 
the first sign of vibration w ill be the breakage of a shaft or a
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slack crankweb. The only certain  way to avoid serious 
torsional v ibration is by calcu lating  the speeds a t w hich it  
causes dangerous stresses and avoiding these speeds in  service.

Erom  the passengers’ view-point a ship v ibration  arising  from 
unbalanced forces is m uch more unpleasant th an  is a torsional 
vibration of the shafting. The calculation of the n a tu ra l fre ­
quencies of v ibration of a ship is a complex problem , and 
although  m any papers have been published on th is subject, 
no one has yet p u t forw ard methods which would enable all of 
the more im portan t modes of v ibration  to  be calculated 
w ith in  a reasonable length  of tim e. In  practice the 
modes of v ibration which most frequently  give trouble are 
vertical vibrations of the 2nd and 3rd degree. The 1st degree 
v ibration  m ay also give trouble if the engine fram ing  is 
badly  designed, so th a t stresses arising  from 1 st order forces 
w hich the fram e should be capable of carry ing  are transm itted  
to the hu ll. This question is dealt w ith la te r in  the paper. 
F irs t order unbalanced forces and couples in  the m ain engine 
should be of negligible m agnitude, and these are the only ones 
likely to synchronise w ith the 1 st degree vertical v ibration of 
the hu ll. F u rth e r, a v ibration of such low frequency is not 
likely to be very noticeable or unpleasant unless i t  be of con­
siderable m agnitude. Of m uch g reater im portance are the 
2nd and 3rd degree frequencies m entioned above. These may 
synchronise w ith  either 1 st or 2 nd order unbalanced forces in 
au x ilia ry  m achinery, w ith  2 nd order forces from the  m ain 
engine, or w ith  the vary ing  force on the hu ll caused by the 
propeller blades passing the stern post. A ll except the  last 
of these causes of v ibration  can be elim inated by balancing  the 
m achinery  concerned. The propeller can only be altered  by 
changing the num ber of blades. In  a paper read last year 
(N .E .C .In st. E  and S ., J a n ., 1928) the au thor gave an approxi­
m ate em pirical m ethod of estim ating  the 2nd and 3rd degree 
vertical n a tu ra l frequencies of the h u ll, w hich should be 
sufficiently accurate to determ ine the num ber of propeller blades 
most suited to any p articu la r case. T aking as an exam ple of 
the  application  of th a t m ethod a passenger ship 550 ft. long 
w ith  m ain m achinery ru n n in g  a t 95 r.p .m ., the 2nd degree 
n a tu ra l frequency of the hull wrill be from 210 to 240 per m in., 
and  3rd degree frequency 350-400. A 4-bladed propeller would 
cause considerable forces of a frequency 380 per m in ., which 
would cause a serious ship v ibration because of its synchronism  
w ith  the 3rd degree frequency. A three-bladed propeller 
would, on the o ther hand, give im pulses of frequency 285 per
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m in., wliicli would be well clear of either of the na tu ra l fre­
quencies m entioned above and would not cause any m arked 
vibration.

The au thor does not wish to suggest th a t by th is simple 
m ethod all v ibration troubles can be elim inated, b u t i t  a t least 
affords a means of avoiding one of the commonest causes of 
trouble. Complete and accurate methods of calculating the 
various n a tu ra l frequencies of a ship structu re  are badly 
needed, and it seems probable th a t, w ith the ever-increasing 
knowledge of this subject, such inform ation m ust shortly  
become available.

I t  was m entioned above th a t the best method of avoiding 
v ibration  caused by m ain and aux iliary  engines was by having 
these properly balanced, b u t th a t is perhaps an incom plete 
statem ent. One should add th a t the engine fram ing should be© ©
so designed th a t none of the in terna l forces of the engine can 
be transm itted  through the seating or in  any other way to the 
h u ll of the ship.

The ordinary  balancing diagram  for a m ulti-cylinder engine 
is based on the prim ary assum ption th a t the engine fram ing  
has infinite rig id ity , or th a t  i t  is attached to a rig id  foim dation. 
A land engine is m ounted on a heavy concrete base, which may 
be assumed to be infinitely rig id , and the engine fram ing need 
not have the same rig id ity  th a t is essential in a m arine engine 
which is m ounted on a much more flexible foundation. The 
A type fram e to carry the transverse loads a t each cylinder, 
combined w ith through bolts to carry  the vertical stresses to  
the bedplate, and from there to the foundation, has proved 
satisfactory  on land engines, where torsonial stress and 
longitud inal bending stress m ust in  p art be transm itted  to  
the foundation, which is essentially stiffer th an  the engine 
fram ing can possibly be made. In  a m arine engine 
the position of affairs is reversed. The foundation cannot 
possibly be made stiff enough to carry the  bending and tw isting  
stresses w ithout marked distortion and consequent v ibration. 
This is a point which m any designers seem to have failed to  
appreciate, w ith the result th a t m any engines, which on paper 
are perfectly balanced, can, nevertheless, transm it forces to' 
the seating which cause unpleasant ship vibration or, a lte r­
natively, a transverse v ibration of the engine on its  seating . In  
the la tte r case the whole engine tw ists, the after-end hav ing  
a heavy transverse A'ibration, while the forward end has little  
or no motion. The vibration of the ship’s hu ll is due to th e
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Main Engines.
Auxiliary Engines.
Auxiliary Compressor.
Auxiliary Compressor. 
TUrbo-blowers.
Cooling-water Pan\ps.
P iston Cooling-water Pumps. 
Lub.-oil Pum ps.
Crosshead Lttb.-oil Pumps 
Lnb.-oil Pum ^s.
Oil-cooler for Main Engines. 
Oif-coolers Jo r  ‘Auxiliary Engines. 
Lub.-oil Strainers.
Sea-water In let Valvo3.
W ater Tank.
W ater S trainers.
Hot-wa,ter Tanks-.

Cooling-water Pumy*,
W ater Tank for Fuel-oll Preheating. 
Hot-w ater Circulating Pumps. 
Fael-oil Pum ps.
Fuel-oil Pumps.
Fuel-oil Transfer Pumps.
■Filol-oil Pumps.

' 1-oil Tanks.

Fuel-oil Preheaters.
Lub.-oil Tank.
W ater Heater.
Eael-oil Pumps,
S tartingrair Bottles. 
Injection-air Bottles. 
Reserve Starting-air Bottle,

S tarting-air Tanks.
Scavengo-air Tank.
Autom atic Air Stop Valves. 
Switchboard.
Silcncer for Main Engines.
Silencers.
Silencer.
Spark Arrester.
Do Laval Separators for Lub. Oil. 
Boilers.
Double-bottom Oil Tanks.
Bilge Pumps.
S tarters for Oil Pumps.
Starters for W ater Pumps.
Air Suction P ipe for Scavenge Pumps. 
Piston Cooling-water Strainer.
Shut-off Valve w ith  N on-return Valve.

Fig. 9. M achinery arrangem ent of tw in screw Passenger Liner, “ Christiaan Huygens.”
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Fig. 10. M achinery Installation of the M.S. “ Peolau Boebiah ’’ (Netherland S.S. Co.) 7,000 B.H.P.
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engine having little  long itud inal beam stiffness, so th a t bending 
stresses are transm itted  to the sh ip ’s structure . The transverse 
vibration a t the after-end is caused by insufficient torsional 
stiffness in  the engine fram ing, which allows the engine to 
tw ist, so th a t the whole of the variable torque has to be carried 
at the after-end of the seating, a duty  which i t  is quite unable 
to meet. Both of these troubles frequently  result from  the 
m arine engine designer following the A fram e and through 
bolt practice of stationary  engines. This type of construction 
is quite unsuited to a m arine engine, unless the bedplate itself 
is stiff enough to carry  all the in te rn a l forces w ithout appre­
ciable distortion, or, alternatively , there is a very heavy 
cross-bracing- between the A fram es. N either of these 
constructions is economic in  m ateria l, or a ltogether satisfactory 
in results. The nearest approach p ractically  possible to the 
ideal fram ing  for a m arine engine is th a t in which bedplate 
and columns form  a compact and very stiff box g irder, which 
gives the m axim um  possible stiffness both in bending- and 
torsion. This method of construction was clearly shown in fig. 
5 of the paper read by Mr. Le M esurier before this In s titu tio n  in 
1922. M arine engines in which this type of construction is 
adopted have been com pletely free from v ibration , as the 
prim ary assum ption of a rig id  engine, required for balancing, is 
fully  justified and, therefore, if a m ulti-cylinder engine of this 
type is well balanced, little  or no forces th a t could cause v ib ra­
tion  can be transm itted  to the hull of the ship from the engines.

Not the least im portan t part of the m achinery for large and 
fast vessels is the aux ilia ry  installa tion. In  the class of 
vessel now under consideration the power required for the 
various aux ilia ry  services is frequently  15% to 20% of the 
m ain engine power, and in  all vessels the re liab ility  of th is 
m achinery is as im portant, in  some cases even more v ita l than  
th a t of the m ain m achinery itself. The cost of upkeep of 
the aux iliary  engines is also a considerable item  in to ta l ru n ­
ning cost as they  m ust of necessity be subdivided into com­
paratively  small u n its ; the to tal num ber of parts requ iring  
a tten tion  is therefore considerable and the tim e required to 
keep these in good runn ing  order is com parable to th a t re ­
quired on the m ain engines themselves. I t  is then  essential 
tha t the greatest care and though t should be bestowed on the 
aux ilia ry  engines and on the arrangem ent, size and num ber 
of un its in order to facilita te  overhaul and upkeep work.

The au thor dealt a t some length witli the various types of 
engine available for aux ilia ry  service in  a paper read last
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year before the N orth E ast Coast In stitu tio n  of Engineers 
and Shipbuilders.* To reiterate  briefly tlie general m erits of 
various ty p e s ; for the sm aller sets the two-stroke cross-head 
type engine, fitted w ith the precombustion cham ber type of 
airless injection, has undoubted advantages due to its sim ­
p licity  and robust and compact design. Eor larger un its there 
is little  to choose between the four-cycle trunk  guide type and 
the two-stroke cross-head type fitted w ith  a ir injection. D irect 
injection lias certain  advantages as regards engine balance 
and sim plicity, bu t as lias already been m entioned, it has not 
yet proved in service its su itab ility  for widely vary ing  condi­
tions as regards load and fuel quality  and u n til such proof is 
available it does not seem advisable to adopt this system unless 
011 services where a fa irly  consistent quality  of fuel can always 
be relied on.

Generally for the size of aux iliary  u n it required for the 
faster classes of ship the four-stroke aux iliary  has some ad­
vantage as regards first cost and fuel consum ption, w hile the 
two-stroke engine has the advantage of somewhat g reater sim­
p licity  and consequently lower upkeep and is also ra th e r more 
economical in lubricant. E ith e r type is equally reliable pro­
vided th a t they  are of the very best design and m ateria l and 
built by engineers w ith extensive experience of m arine Diesel 
engines.

The choice of size and num ber of units is of course de­
pendent on the p articu la r requirem ents in any case and it is 
quite impossible to generalise bu t suitable arrangem ents for 
some services are shown in the illustra tion  accom panying this 
paper.

The first consideration in aux iliary  layout is th a t the size 
and num ber of the generators should be so chosen th a t for any 
required load such units as are ru n n in g  should be as nearly  
as possible on full load. In  port the load should be carried 
by one less th an  the to tal num ber of un its so th a t overhauling 
may be carried out during  norm al working hours w ithout in ­
terfering  w ith the power required for cargo handling. In  
m any cases there are auxiliaries of com paratively large power 
which are not w orking continuously, such as the auxiliary  com­
pressor. I f  these are electrically  driven, it is essential to 
choose generators la rger th an  would otherwise be necessary. 
In  such cases a direct Diesel drive for these units is usually

* N.E.C. Inst. E . &S. “ Diesel Engine Drive for Generators and other M arine Auxiliary 
M achinery on Board Ship.”
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the best arrangem ent and it is generally  found advantageous 
to drive from the engine o f 'th is  set a sm all generator which 
can be used for lig h tin g  at n igh t in  port or at o ther times 
when the power required is less th an  the ou tput of one of the 
m ain generators. A nother example of a u n it th a t m ight 
w ith advantage be direct driven is the refrigera to r p lan t on 
vessels carrying frozen or chilled products. In  such ships the 
auxiliary  load in port and on outward voyages is m uch lower 
th an  when homeward bound. I f  electrically  driven re frig e ra t­
ing machines are adopted, a considerable proportion of the 
generator p lan t is necessary only because of these. I t  is ob­
viously uneconomical both in first and ru n n in g  costs to convey 
the power by means of electricity  where the un its are of su it­
able size for direct drive. D irect drive for m achinery of th is  
type has recently been adopted for the first tim e and th ere  
seems to be no reason to fear th a t difficulties will be experi­
enced. Everyone m ust look w ith the greatest in terest for the- 
results obtained afte r a period of ru n n in g  in service, as the 
success of the system m ust resu lt in  its adoption by m any 
o ther owners runn ing  ships in  sim ilar services.

The auxiliary  services for the m ain eng ine: i.e ., cool­
ing and lubrication , require the  most careful a tten tion . 
Of the pumps them selves, little  more need be said than  
th a t they  should be very ample for th e ir duties. The 
system s for both  services should be as simple as possible 
and for this reason the au tho r favours sa lt w ater cool- 
iDg for both pistons and cylinders. Eresli w ater cooling 
for pistons has been adopted in  m any cases due to fear 
of contam ination of the lubrica ting  oil w ith salt w ater, bu t 
w ith reliable cooling systems such as are available on m any 
types of engine, no such leakage can occur. In  cases where 
vessels are runn ing  into shallow rivers, fresh w ater cooling is 
often suggested because of the am ount of sedim ent liable to be 
carried  by river w ater into the cooling spaces. Even in  such 
cases there are very strong argum ents in favour of sa lt w ater 
cooling. The probability  of d irt settling  out in  the pistons is 
sligh t, whereas the coolers often form  an excellent d irt 
separator and as they  become choked th e ir  efficiency is quickly 
reduced, resu lting  in  excessive fresh  w ater tem peratures which 
may make a reduction of engine load essential. The coolers 
of a fresh w ater system require frequent cleaning and con­
sequently increase runn ing  costs, and the w eight of fresh w ater 
to be carried reduces to some extent the cargo carry ing  capacity
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of the ship. There seems to be no com pensating advantages 
to balance these drawbacks.

The lubrica ting  system most frequently  adopted consists 
of a large drain tank in which the bulk of the oil is c a rr ie d ; 
from this tank the pumps supply oil direct to all bearings. 
This system has the disadvantage th a t the drain  tank , which 
m ust be cleaned occasionally, is in the double bottom and 
therefore not rem arkable for its accessibility. The bearings 
are entirely  dependent on the oil pumps, the supply of oil 
stopping at once should these fail. A more satisfactory system 
is to provide a small sump from  which the oil is pum ped to a 
g rav ity  tank which supplies a ll bearings except those req u ir­
ing  a h igher pressure than  can be obtained by gravity . This 
system has the advantage of a storage tank which is reasonably 
accessible for cleaning and if the lub rica ting  oil pump fails 
i t  provides a supply of oil for a few m inutes during  which 
there is tim e to sta rt a standby.

G enerally it may be said th a t in the design of the aux ilia ry  
installa tion , first consideration must be given to sim plicity , 
accessibility and re liab ility . Complications intended to meet 
conditions th a t are never likely to arise in service should be 
avoided, as they reduce the re liab ility  during  norm al running .

In  conclusion, it may be well to review briefly the present 
position and fu tu re possibilities of the large Diesel engine. 
The two-stroke single-acting type, which as shown in  the early 
p art of the paper is particu larly  suited for the passenger liner, 
has now reached a stage where about 1 ,0 0 0  horse-power per 
cylinder can be developed w ithout going to cylinder sizes ap­
preciably larger than  those th a t have been tested over long 
periods in service. I t  is possible to build a quadruple screw 
vessel w ith twelve cylinder engines which can develop about
50,000 13.H .P . in continuous service, and such an installa tion 
could in  no way be considered as experim ental. Such a power 
is sufficient for any except the larg-est vessels on the N orth 
A tlan tic  service. H igher powers w ith direct drive m ust be 
a m atter of g radual development. The adoption of cylinder 
sizes much larger th an  had previously been tried  has on m any 
past occasions g reatly  damaged the reputation of the Diesel 
engine as a whole and it is to be hoped th a t no fu rth e r wild 
ventures will be attem pted as they are the most serious p itfa ll 
in the path of progress. Vessels of the largest and fastest class 
could be fitted w ith Diesel engines to-day if indirect drive were 
adopted, and while there could be little  or no risk in  such an
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installation, it is im probable th a t  any shipowner woiild invest 
in  so expensive a p lan t w ithout experience of a sim ilar in sta l­
lation of com paratively large size. Before there is any general 
tendency towards the adoption of the Diesel engine for A tlan tic  
greyhounds, it  is probable th a t it will have developed to such 
an extent as to make direct drive feasible.

For the cargo liner the power required for the speeds called 
for to-day can be provided by single or twin-screw single-acting 
two-cycle engines. There is still a tendency towards h igher 
speeds bu t the development of the Diesel engine is more than  
keeping abreast of this demand for higher power, and the 
single screw arrangem ent is being more widely adopted even 
for the fastest cargo liners.

W hile the direct drive seems to be the best arrangem ent 
for most ships, there are undoubtedly p articu la r services and 
classes of vessel where electric or other indirect drive would be 
preferable were it not for its h igh  first cost. This problem  is 
being met by the development of high speed engines of fa irly  
large power which will no doubt be widely adopted in  fu tu re in 
these special cases. The Diesel engine during  the last few 
years has shown itself to be m uch the most economical means 
of propulsion on all services where speeds of from 14 to 20 knots 
are required, and while the turb ine still holds the field for the 
fastest vessels, the Diesel engine is m aking such rap id  pro­
gress th a t before long it will be available for any ship th a t 
is likely to be built, during the next few decades.

DISCUSSION.

M r. W . A. C h r i s t i a n s o n  : I should like a t the outset to 
thank the au thor for his in teresting paper and the trouble he 
has taken in preparing it. I t  is indicative of the continued and 
general interest in the Diesel engine, and one more proof th a t 
th is type of engine has come to stay in  m arine service.

The au thor has referred to two-cycle, solid injection, cross- 
head type engines for aux iliary  service, and I  am in agreem ent 
w ith him  th a t this is a good proposition for such service.

R eferring  to the driv ing  of re frigerato r plants by independ­
ent engines, though th is appears an attractive scheme a t first 
sight, and has been adopted in a recently  completed motor 
vessel, I  do not th ink  it will be generally adopted. The more 
general m otor driven compressor, enabling all the aux iliary
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engines to be concentrated in  common engine generator sets, 
seems to me to offer the best all-round arrangem ent, as well as 
lowest w eight and cost.

The au thor is perhaps not too kind to the double-acting 
engine, and, in  reference to his statem ent th a t th is  engine is 
not yet fu lly  developed, he m ust have overlooked the several 
double-acting engines now in service. In  particu la r, I  can 
refer h im  to the W orth ington  double-acting engine, which is 
an established and successful one. The 2,500 S .H .P . 4-cyl­
inder 95 r.p .m . engines on the single-screw vessels Tam'pa and 
Unicoi have now been in  operation for over two years, and, 
apart from  m inor troubles a t the beginning (from  w hich no 
single or double-acting engines have been free) these engines 
have been an unqualified success. These vessels are in  regu lar 
service, m aking trans-oceanic voyages to all parts of the world. 
Two fu rth e r sim ilar engines are now in hand  for propulsion, 
and another for the generation of electric power on land.

W h ils t I  have not figures of runn ing  costs of these engines 
by me, the inform ation available shows th a t these will not 
be g reater th an  for single-acting engines of corresponding 
power.

The au tho r states th a t the Biichi supercharging system will 
benefit the two-cycle engines as m uch as it does the four-cycle 
engine. I  th ink , however, i t  m ust be adm itted th a t  the system 
m ainly  benefits the four-cycle engine, though not necessarily 
to place th is in  a position of superiority  over the two-cycle 
engine.

I  agree w ith  the au thor on the subject of box fram e design 
and engine balance.

R eferring  to E ig . 6 , and particu la rly  the comparison of the 
two-cycle single and double-acting engines, i t  w ill be noted 
th a t, a lthough n a tu ra lly  requ iring  more headroom , the 
double-acting engine requires less length . The diagram , how­
ever, shows the double-acting engine as requ iring  m uch g reater 
length  for its auxiliaries th an  the single-acting engine, bu t 
there is no reason why th is should be. Perhaps the au tho r 
will explain.

I  am pleased to note the au th o r’s final rem arks about the 
fu ture of the Diesel engine, and endorse his views.

M r. A. C. Y e a t e s  : This paper constitutes an im portan t and 
valuable addition to the lite ra tu re  on th is subject, especially
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in showing the im portance of seeking the most suitable type 
of m achinery w ith regard to the space available.

The au thor m entions th a t in a passenger vessel the space 
above the w ater line is of g reat value and it is therefore essen­
tial th a t the fu ll length  of all decks in this part of the ship 
should be available for accommodation. This applies equally 
well to decks below the w ater line necessary for accommoda­
tion other than  for passengers. I f  the m achinery occupies a 
large portion of th is la tte r  deck space, then  it sim ply means 
th a t this necessary accommodation encroaches on the valuable 
deck space above the w ater line and thereby reduces the earn­
ing capacity of the ship.

One of the outstanding features of these large motor liners 
is the size and num ber of the aux iliary  Diesel engines, especi­
ally where these have to perform  p a rt of the work of the m ain 
engines by driv ing the a ir  compressors and in some cases the 
scavenging blowers.

R eferring  to F ig . 6 it will be seen th a t the aux iliary  
m achinery not only occupies space on the tank  tops, bu t also 
extends through both G and F  decks for the fu ll w idth of the 
ship in all cases. Now, owing to the im portance of th is deck 
space, surely the obvious solution of the problem would be to 
instal horizontal aux ilia ry  engines. Taking the first example, 
E igs. Aj and A2 show a suggested arrangem ent for three hori­
zontal aux iliary  Diesel engines, each of 425 K .W . capacity, 
from th is it will be seen th a t the whole of the p lan t can be ac­
commodated under “ G ” deck, thereby leaving the space on 
th a t deck and “  E ”  deck available for o ther purposes and 
increasing the space for accom m odation by approxim ately
46,000 cubic feet.

F igs. l i , and B2 show a sim ilar arrangem ent for the second 
example, w ith three engines driv ing compressors and four 
generating sets of 830 K .W . each. The saving in th is case 
amounts to over 70,000 cubic feet.

This economy in space, however, is not the only point in 
favour of the horizontal engine, which, if the designer takes 
fu ll advantage of its inherent features, it can be made the 
most completely accessible engine there is, w ithout introducing 
any special features, such as divided pistons or liners, etc., 
and in  addition to th is, it is from 20 to 25% lig h te r th an  a 
sim ilar vertical engine w ithout any sacrifice of streng th  or 
rig id ity , largely  due to the fact th a t  there is no crank cham ber 
between the cylinders and bed.
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The firm w ith which 1 am connected have been build ing  
large horizontal m ulti-cylinder engines for m any years, and it 
is the users of these engines who have shown how th e ir  acces­
sib ility  has reduced up-keep and m aintenance charges, a most 
im portan t consideration where m arine aux iliary  engines are 
concerned. The reasons for th is are three-fold : (1) the fact 
th a t a ll the gear, m ain bearings, cam shaft, valve gear, fuel 
pum ps and valves are visible and w ith in  reach from  one floor 
level, and, therefore easily watched and exam ined during  
op era tio n ; (2) The ease w ith which pistons and bearings can 
be /removed ‘and exam ined— for instance a 17in. or 20in. 
piston can be removed, cleaned and replaced in about one hour 
by two men and this operation can be perform ed w ithout hav­
ing  to break a single jo in t ; (3) Low lub rica ting  oil consum ption 
owing to the ease w ith w hich the oil d ra in ing  from the cylinder 
can be isolated from the m ain system.

There is, however, another problem  which requires more 
attention than it has received in the past, particularly with 
regard  to large cargo liners. W ith  the usual arrangem ent of 
placing all the aux iliary  engines low down in the ship, there 
is always the danger of the m ain source of supply being in ­
terrupted in the event of stranding or collision, with possible 
flooding of the engine room. This risk of in terrup tion  is a 
serious m atter and may be disastrous. W ith  the horizontal 
engine, however, th is serious difficulty can be overcome by 
insta lling  a large portion of the generating p lan t on a deck 
well above the w ater line, as these engines can be accommodated 
’tween decks and therefore w ithout any great loss of valuable 
space.

This applies equally well to re frigerating  p lan t in large meat 
and fru it carry ing  ships, and it has been adopted in the case 
of some oil engine driven refrigerato r p lants, the sets being 
installed on the upper deck and so arranged th a t in  the event 
of the engine room being flooded they can continue to operate 
and preserve the cargo, w hich could not otherwise be done if 
the m ain source of supply were low down in the ship.

M r. G. R. H u t c h i n s o n :  I  th ink  we are all agreed th a t Mr. 
Calderwood has given us a really  good paper. H is power of 
advocacy is u n iq u e ; in fact, one m ight suggest th a t Messrs. 
Sulzer Bros should at once arrange a twenty-five years agree­
m ent w ith  h im ! H is case for the two-stroke single-acting 
engine is very well pu t, bu t I  am  not sure th a t we all agree 
with him . W e m ust remem ber th a t the double-acting two-
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stroke engine is now very m uch in  its infancy, and a t the 
present tim e makers of th is type of engine are going slowly. 
In  other words, the  ra tin g  is on the low side, and m uch of the 
d isparity  between the two types, single and double-acting, w ill 
be wiped out when more experience is gained w ith two-stroke 
double-acting engines. W hen double-acting two-stroke cycle 
engines are built to run  at h igher mean pressures th an  those 
now obtained, the cost will be much lower th an  th a t of the 
equivalent single-acting engine.

The au th o r’s figures of fuel coefficients are, I  th ink , very fa ir. 
The figures are, generally  speaking, about rig h t, but when he 
refers to double-acting two-stroke cycle m achinery, I  am not 
sure th a t he is rig h t. The first double-acting A .E .G . engine 
has shown rem arkably good results, a specific consum ption of 
•36 lb. per B .H .P . per hour having been obtained. W hether 
this high perform ance will be m aintained rem ains to be seen. 
On the question of lubrica ting  oil consum ption, I  th ink  the 
au thor is rig h t. There have been some erroneous statem ents 
made on the subject and I  th ink  th a t some of the h igh  lu b rica t­
ing  oil consumption figures published have been for engines 
fitted with oil-cooled pistons, an im portant consideration which 
is sometimes overlooked when discussing this question. On the 
subject of piston cooling, I  am interested to see th a t the author 
recommends salt w ater cooling. Salt water cooling is all rig h t 
in theory and sometimes in practice, but when you lead salt 
water up the in terior of the piston rod and circulate it round 
a fa irly  hot two-stroke double-acting engine piston, I  th ink  you 
will have trouble due to scale deposits, and corrosion. The au thor 
has found in  his experience, he tells me, th a t scale settles out 
on verticle surfaces, and I  should th ink  th a t the use of fresh 
or distilled water is a safer plan to adopt in  double-acting 
engines.

Concerning ease of overhaul, the au thor says th a t the double- 
acting engine has advantage over the single-acting type in 
th a t the num ber of cylinders is less. T hat is a theoretical 
advantage for there are engines and engines ! In  some designs 
you can get a piston out fa irly  easily, in  others the job is diffi­
cult and in  some it is a pain fu lly  protracted and thoroughly 
dem oralising undertaking. I  know of an Am erican two-stroke 
cycle single-acting engine, for example, where the removal of a 
piston requires a day’s hard  work.

The au thor is very pungent in  his criticism  of the two- 
stroke cycle opposed-piston engine. I  th ink we shall be having
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a contribution to the discussion from  Mr. K eller w ritten on 
asbestos ! The success of the Doxford opposed-piston engine is 
well known. P robably Doxford engines carry  a h igher norm al 
ra ting  th an  any other two-stroke engine, and I  th ink  some of 
the success of this design is due to the in trinsic  excellence of 
the scavenging principle, and combustion arrangem ent, as is 
borne out by the h igh  m .e.p. referred to above, as well as to the 
elim ination of the a ir  compressor.

I  subscribe very heartily  to the au th o r’s rem arks about a ir­
less injection. I  th ink  it is a very difficult problem  and cer­
ta in ly  one has to go slowly w ith its adoption on m arine engines. 
I  am  pleased to see th a t the makers of the M .A .N . engine have 
not advocated airless in jection for th e ir m arine type. On 
land , where one has a constant supply of the same grade of 
fuel oil, it  is quite satisfactory, bu t a t th is stage of develop­
m ent it is generally  more prudent to u tilise a ir injection. Time 
will, however, a lter this.

I  th ink  the au thor has been ra th e r unkind in his rem arks 
about the Biichi system. I  do not agree w ith him  when he 
says th a t what applies to the four-stroke engine applies also to 
the two-stroke type. One cannot get enough power out of the 
exhaust gases to dispense w ith the engine-driven scavenging 
pum p on a two-stroke engine. The Biichi system is certain ly  
enabling the four-stroke cycle engine to prolong the “ battle  
of the cycles ”  but it rem ains to be seen w hether turbo-charged 
engines will stand up to continuous sea service over a long 
period of years. I  have seen one Btichi in sta lla tion  runn ing  
w ith 138% overload, but one can hard ly  envisage such condi­
tions being even approached at sea. No doubt the B uchi system 
will be applied to two-stroke engines, w ith the assistance of an 
engine driven or m otor driven scavenging pum p or blower, and 
it would be in teresting to hear M r. B iichi’s views 011 th is in ­
teresting  possibility'.

W e all, no doubt, read the au tho r’s rem arks on vibration 
w ith g reat respect, because we know th a t he is an acknow­
ledged au tho rity  on the subject. I  was very m uch interested 
in  w hat he said on engine fram ing . There is no doubt th a t 
the fram ing  of the Sulzer engine is very good, because of its 
excellent torsional rig id ity  and its ease of erection in the shop. 
The au thor says th a t the A-frame type of construction is quite 
unsuited to the m arine engine and then qualifies th is  statem ent 
by adding  “ unless the bedplate itself is stiff enough to carry 
all the in terna l forces w ithout appreciable distortion, or a lterna­
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tively, there is a very heavy cross-bracing between the A- 
fram es. T hat is the designer’s job and should always be done 
in  practice, while usually the fram ing  and cylinder jackets 
are relieved of tensile stresses by long through  bolts. Does the 
au thor consider th a t the through bolts do what they are sup­
posed to do over long periods of service? I t  is a questionable 
point, and in  Germ any there have been exhaustive investiga­
tions as to the efficacy of these bolts, w ith surprising  conclu­
sions. I  should like to hear w hat the au thor has to say on th is 
point, and on the relative advantages of the different types 
of fram ing, particu larly  as his own statem ents seem to show 
the “ A ” frame system, which he condemns, to be all right.

Mr. Calderwood’s remarks on aux iliary  engines are very 
in teresting. I  should “ plum p ’’ for the two-stroke engine 
every tim e because the biggest factor in auxiliary  engine m ain­
tenance is valve grind ing . I f  one can safely do away w ith  the 
a ir  compressors and w ith engine valves one has an ideal m arine 
aux iliary  engine. I  know Messrs. Sulzers make such an engine 
which is very successful, and I  th ink we should all like to have 
the au tho r’s figures of fuel and lubricating  oil consumption, 
etc., for such a simple aux iliary  engine.

The statem ents about a simple lubrication system are in ter­
esting, bu t Mr. Calderwood ra ther goes against him self when 
he advocates grav ity  tank system for giving a supply of oil 
which is adequate for all the bearings of an engine except those 
requiring  higher pressures. These bearings, presum ably, are 
the crosshead pins of a single-acting two-stroke engine.

I  should like, in conclusion, to add my meed of praise to 
those of other speakers. The paper is brief and to the po in t; 
the au thor says what he means and we all respect him  very 
much for it, even if we don 't agree w ith him  in every way.

Mr. A. E .  E v a n s  (C ontribution by C orrespondence): This 
paper is obviously w ritten  by a m aster hand. There is much 
th a t one must agree w ith, and m any home tru th s  have been 
brought to the fore, for instance, the advantage of the box 
g irder construction so as to form  one complete g irder instead 
of a num ber of steeples mounted on a shallow bed plate.

However, instead of praising this paper, I will endeavour 
to criticise it from aspects th a t are fa r more clear to the idle 
observer than  to those in the forefront of the battle.

W hy does he assume th a t deprecating a ttitu d e  so generally 
found in connection with airless injection. W hen properly
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carried  our airless in jection will be found to be more flexible 
and give a greater indicated korse-power th an  blast air, bu t 
it looks as though quite a different branch of engineering will 
■establish this fact.

On the question of gearing, as the m ajority  of oil engines 
would like to ru n  ju s t twice as fast as the propeller desires, 
why not pu t the B urn gear into use by incorporating it  in  the 
design of the engine. I f  arranged in  th is m anner it  costs 
very little , and takes up an inappreciable am ount of room, 
and as it is quite robust and has a m echanical efficiency of 
98%, why not try  i t?

I  regret to find th a t Mr. Calderwood is an advocate of the 
pre-combustion cham ber, th a t inefficient palliative for incor­
rect pum ping, for this advocacy m ust be because of the produc­
tion of engines having a brake mean effective pressure of 40 lbs., 
and th a t brings us to the results which were obtained when 
the pre-ignition chambers were introduced some years ago.

F u rth er, Mr. Calderwood speaks of the possibilities of large 
engines for passenger liners th a t w ill not take up quite the 
am ount of space as is occupied at present.

I  am  collecting data from entire ly  different sources than  
steam or m arine Diesel practice. I am able to visualise an 
engine giv ing  16,000 h .p . and 125 propeller revolutions th a t 
will be 24ft. h igh, 13ft. wide and 64ft. long, and th is engine 
moreover will be enclosed and balanced and will not weigh 
more th an  .100 lbs. per H .P . instead of the usual 300.

M r. J .  L . C h a l o n e b ,  : The rem arks I  am going to make will 
be very general, because of the general character of the paper. 
A comparison of different makes of Diesel m achinery is usually  
unsatisfactory. A com piler of the required m ateria l, if  he be 
connected w ith  the m anufacture of any p articu la r make, 
knows the advantages of h is 'o w n  side b u t is handicapped by 
not knowing the advantages of the other side.

The following will serve as a typical exam ple: —
In  F ig . 8 , four lay-outs quoted of w hat should be taken 

as representative examples of Diesel m achinery. Indeed, the 
twin-screw 1 0 -cylinder two-stroke engine in sta lla tion  w ith 
direct drive is a typical equipm ent, b u t exam ple four show­
ing a four-stroke installa tion com prising 196 power cylinders 
and 32 compressor cylinders is not a fa ir a lternative . The 
au thor comes before an in te lligen t body of engineers and asks 
them  to accept such a cumbersome lay-out as the only equiva­
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lent four-stroke proposal to his 40-cylinder two-stroke equip­
m ent. Engineers aim  at the sim plest job, and in looking 
through some of my records I  find a four-stroke arrangem ent 
m eeting the au th o r’s ideal case in every way. The appended 
table shows com parative particu lars for both four-stroke and 
two-stroke lay-outs, the four-stroke equipm ent com prising four 
12-cylinder trunk  type Diesel engines w ith direct drive.

2-Stroke. 4-Stroke.

Output per Engine . . 3,000 S.H.P. 3,000 S.H.P.
Speed . . . . . . 30U r.p.m. 300 r.p.m.
l ’iston Speed . .  . .  1,100 ft p.min. 1,045 ft.p.min.
Overall length of Engine 47'6" 43'3" 
Maximum Engine H eight

from Tank Top . . 14'3" 11'3"
Available H ead Room . . 1'9" 4'9"
W eight in Tons including

identical Auxiliaries .. 551 511

W hy did he not choose th is example ? Surely the persist­
ency of advocating two-stroke irrespective of w hat is possible 
points to a somewhat unfortunate prejudice. I  am afraid this 
atmosphere persists right through the paper.

M r. H utchinson visualises the character of M r. K eller’s 
reply. I  should like to hear Mr. Biichi’s comments on the 
suggestion of his engine being a “  stop-gap.”

W hilst for passenger vessels the au thor sees the only solu­
tion in the single-acting two-stroke engine, he concedes w ith 
m uch dignity  a certain  advantage to the double-acting engine 
when applied to cargo vessels. The encouragement to ship­
owners to run th e ir cargo vessels faster is due to increased 
economy. This in tu rn  is more pronounced in  the case of 
m otor vessels. Increased overall economy becomes a function 
of the re liab ility . Mr. Calderwood advocating the advantage 
of the two-stroke for cargo vessels, makes an indirect im plica­
tion th a t he is satisfied w ith the re liab ility  of the double-acting 
type. Perhaps too much stress is laid  on the m any advantages 
alleged to accrue from a sligh tly  lower engine room height. 
I  am afraid  I  can only consider such an argum ent of m erely 
tem porary im portance.

Anyhow, it  is questionable w hether in the case of the au thor 
having  at his disposal a double-acting two-stroke engine ready 
for the m arket he would say “  Don’t buy it yet u n til we have 
tried it out to the fullest ex ten t.”  I  suggest th a t the  au tho r
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would back up liis recom m endation for a two-stroke double- 
acting type w ith the whole of Messrs. Sulzer’s previous Diesel 
engine experience in  general.

The au thor stresses the question of experim ental work and 
the lack of experience a t sea of the double-acting type. B ut 
what period does he actually  consider as adequate? Is it 
th ree years or three m onths? Progress to-day is very rap id , 
and when m anufacturers are in a position to pu t an engine on 
the m arket it can be taken generally  th a t the experim ental 
stage has been passed by a safe m argin.

I  would like to say a few words about first costs. The au th o r 
writes as follows : —

“ In  first cost there is to-day little  to choose between the 
various types of eng ines; price is fixed by com petition ra th e r  
th an  by actual m anufacturing  costs, and builders of the heavier 
and more expensive types of engine cut th e ir costs as fa r as 
possible by poor finish and relatively lig h te r scantlings for 
bedplate, columns, e tc .”

I  w ant to know how long has th is been going o n ! Surely 
shipowners m ight accept such lig h t scantlings for one engine, 
but not for a second tim e. The rem ark moreover im plies th a t 
e ither the m arine superintendents do not know th e ir  job, or 
some of the m anufacturers are sure to go out of business very 
quickly. I  th ink  the au tho r will be wise to take out th is  
paragraph  from his paper.

A brief rem ark about airless in jection m ay be appropriate. 
There have been difficulties which to a certain  ex ten t have been 
alleviated by the im provem ent in  the supply of fuel oils. 
Let us go back, say, fifteen years, when we were faced w ith the  
necessity of bu rn ing  heavy M exican grade if we looked for low 
priced fuel. It was my conviction in those days th a t  airless 
in jection was better for dealing w ith  such heavy fuels. I  
m ain ta in  th a t opinion to-day. On the o ther hand the grade 
of fuel has been m ateria lly  improved, and we are in a position 
to obtain to-day a veryr good grade under the name of heavy 
fuel oils.

The two systems of airless in jection  are the open nozzle and 
the spring-loaded type respectively. The spring-loaded type 
is more sensitive to ad justm ent and more flexible w ith  regard  
to range of fuels. The open nozzle type is less sensitive to>
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adjustm ent and sligh tly  less flexible w ith regard  to range of 
fuels. In  due course a common system embodying all advan­
tages will no doubt be developed.

The two-stroke double-acting is already a simple type of 
construction. The sim plification of the fuel injection system 
will complete the effort towards the highest form of sim plicity 
and m axim um  degree of standardisation. I t  w ill become pos­
sible to reduce the diam eter of the cylinder for the double- 
acting  type so th a t eventually  we shall reach a degree of 
standardisation identical to th a t which was accomplished w ith  
the steam engine.

I  wish to add my thanks to the au thor for the paper, which 
by its very nature of being provocative has stim ulated a good 
discussion.

Engr.-L ieut.-C om dr. A. J .  E l d e r t o n , S . It, l i .N . (By corres­
pondence) : In  the au th o r’s opinion the four-stroke single-act­
ing engine w ith direct drive is quite unsuitable for large ships 
designed for 14 knots or more. I  question if the Diesel engine 
a t all, is suitable for vessels of this type. W hen we have to 
consider large powers, the objections are more or less the 
same w ith reciprocating engines, either of the oil or steam 
types: viz., the large num ber of parts which require upkeep; 
fo r th is reason the turb ine displaced the reciprocating steam 
engine and on th is basis alone would appear more suitable than  
the Diesel engine. To my m ind the only justification for the 
installa tion of a high powered Diesel engine in  any vessel is 
the advantage which is to be obtained by its low fuel consump­
tion and consequently greater steam ing radius. M odern high 
pressure steam turbo installations are approaching the Diesel 
engine in this respect.

The author states th a t in  a passenger vessel the space above 
the engine room is of the greatest value, and if  possible should 
be available for accom m odation; personally, I  th ink  the 
m achinery space should be kept clear to the topmost deck for 
reason of health  and comfort of the engine room personnel.

I  do not agree w ith the au tho r th a t builders of the heavier 
an d  more expensive types of engines cut th e ir costs as fa r as 
possible by poor finish and relatively ligh ter scantlings for bed­
plate, columns, e tc . ; any neglect in proper design would soon 
react on the engine sales.

I  question if the fuel consumption of a two-stroke engine is 
as good as tha t of the four-stroke; scavenging is not so good
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w ith  the two-stroke, more trouble is often experienced w ith 
smoky exhaust. I t  m ust be remembered too th a t trouble w ith 
the exhaust valves of a four-stroke engine have th e ir counter­
part in  the two-stroke engine, in  th a t trouble is sometimes 
experienced w ith the exhaust ports.

Iu  the m atter of exhaust gas turbo supercharging, I  th ink  
the two-stroke engine m ust be at a disadvantage when com­
pared w ith  the four-stroke because the four-stroke engine can 
be scavenged when the piston is a t the top of its stroke w ith  a 
small volume to be swept through, while the scavenging of the 
two-stroke engine takes place when the piston is a t its bottom 
centre through ports which have the tendency to congest or 
short c ircuit each o th e r ; for th is reason the four-stroke engine 
offers advantage of turbo supercharging and h igh  power per 
cylinder which the two-stroke engine does not seem to be able 
to share.

In  the m atter of aux iliary  m achinery, I  should like to ask 
the au thor if the two-stroke crosshead type engine, fitted with 
pre-combustion cham ber type of airless in jection  is a cold 
s ta rtin g  engine, because if not it does not seem to offer the 
best practice. To-day there are several makes of sm all cold 
sta rtin g  engines which are started  only by the heat of com­
pression. I t  m ight be recalled th a t Brons of H olland took out 
B ritish  patents in 1904 for a cold s ta rtin g  oil engine in which he 
orig inated  the pre-combustion cham ber system of cold sta rtin g  
ignition .

In  the m atter of piston and jacket cooling, salt w ater has 
the disadvantage th a t w ith tem porary overheating of the cool­
ing  w ater which at times is liable to happen, scale m ay be 
formed which would hinder the heat transfer from the surfaces 
to be cooled. I t  m ust be remembered too, though rarely  ad­
m itted , th a t steam is often fed to the jackets to warm  up the 
cylinders so as to provide an easy start.

The au th o r’s rem arks w ith regard to solid in jection appear 
to me to be somewhat biased. W hilst the principle of solid 
injection m ay not be as flexible w ith reference to the quality  
of the fuel to be burned, as the blast in jection system, it  must 
be remembered th a t poor fuel causes additional cylinder u p ­
keep costs. I  th ink  the saving in  first cost and m aintenance 
w ith the solid in jection system is of more im portance th an  the 
doubtful economy obtained w ith  a system of injection whose 
only claim  is its flexibility7. The cooling effect of b last a ir 
must result in heat losses and add to the difficulty of s tarting .
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The remarks made by the au thor th a t the four-stroke double- 
acting  engine is a stopgap in the program m e of those builders 
who are experim enting w ith the two-stroke engine equally 
applies to the maker whose engines are used to illustra te  the 
paper, viz., th a t the two-stroke single-acting engine is a stop­
gap whilst they are developing the double-acting two-stroke, 
and as this type of engine is still in the experim ental stage, 
I do not consider th a t a definite case has been made out for 
any p articu lar type.

Mr. H . V. S t e a d ,  M.Sc. (By correspondence): M r. Calder- 
wood’s first remarks serve to bring  home to us how recent are 
the m ajority  of m arine oil engine developments. W e are all 
ap t to forget th is and as a consequence expect too m uch and 
overstate the claims of the Diesel engine for ship propulsion. 
The in itiative of the au th o r’s firm, however, and of the U nion 
Steam ship Co. in bu ild ing  the Aorangi is worthy of a place in 
history.

The cold w ater M r. Calderwood throws on the double-acting 
two-stroke engine is, however, not justified. Developments 
w ith the double-acting engine are tak ing  place rap id ly  at the 
present tim e; on the score of height for example, the M .A .N . 
have recently made considerable improvements. Moreover, if 
the tendency is towards indirect drive for large vessels (as so 
m any people th ink), the question of height w ill become of m uch 
less im portance so th a t this factor will disappear as a con­
sideration in the relative m erits of the single and double-acting 
type.

The au tho r’s statem ent th a t there are very few vessels for 
which a suitable single-acting two-stroke could not be designed 
is not s ta rtlin g  as no doubt a sim ilar claim  would be made by 
every other engine builder. The trouble comes in reconciling 
what the builder considers suitable with what the owner wants.

W hen we can completely satisfy the la tte r, the m illennium  
will have come.

W hen the au thor conies to the case or otherwise of overhaul­
ing he seems ap t to forget th a t as soon as an engine has been 
on the m arket for a year or two, special provisions can be made 
such as platform s and small trollies, etc., to facilita te  han d ­
ling . I f  atten tion  is paid to this point there is little  to choose 
between the single and double-acting two-stroke types.

The author has h it the nail on the head in his explanation 
of the existence of th a t m onstrosity the double-acting four-



T H E  D IE S E L  E N G IN E . 3 7

stroke engine. Even now th is  type is nearing its end and those 
owners now insta lling  such motors will in a year or two find 
themselves w ith  a lot of ju n k  on th e ir hands.

In  considering balancing and vibration  questions one fact 
is so often lost s igh t of. A lthough an engine m ay be balanced 
in itself there are free forces between ind iv idual cylinders. 
As the au thor points out, a weak bedplate and fram ing  m ay 
allow these forces to emerge from the engine and produce v ib ra­
tions in  the ship.

L ater on, the au thor refers to the question of fresh w ater 
for piston cooling, and is ra th e r of the opinion th a t it is u n ­
necessary to use fresh w ater for th a t purpose. F ear of con­
tam ination  of the lub rica ting  oil by sea w ater is not, however, 
the reason why fresh w ater has been chosen in so m any in ­
stances ; the more im portan t reason is the g reater wear on the 
telescope pipes if sea water is used.

N ear the end of his paper Mr. Calderwood is ra th e r de­
spondent as to the possibility of the high-powered Diesel 
liner, and seems to pin his fa ith  to the direct drive.

The problem  of manoeuvring very large direct drive engines 
should not be lost sight of, however, as troubles and accidents 
nearly  always occur w hilst manoeuvring.

M r. W . H a m il t o n  M a r t i n  (By correspondence): I t  is good 
to see M r. Calderwood giving so m uch atten tion  in his paper 
to balancing.

W e all realise how im portant this question is in tu rbine 
and Diesel-engined vessels and deserving of the closest care 
of engine designers. Professor W . E . D alby, F .R .S ., of the 
City and Guilds E ngineering  College, London, recently demon­
strated w ith a beautifu l little  working model at the In stitu tio n  
of M echanical Engineers in  the Thomas Hawksley M em orial 
Lecture he delivered en titled , “  The possible effects of V ibra­
tion of M achinery on a S h ip ’s H u ll ,”  how h ighly  im portan t it 
was to elim inate all pulsating  forces from m achinery in 
vessels. W hen in his model the engine speed synchronised 
w ith the h u ll’s v ibration period, the deflection caused by a 
given sm all unbalanced w eight was increased fi f ty  fo ld .

D r. B. I*. H aigh , M .B .E ., D .Sc., of the Royal Naval College, 
Greenwich, in a recent artic le in “  The E ngineer ”  on “ The 
S tatic B alancing of R otors,”  showed how a sm all unbalanced 
force is liable to be g reatly  magnified where an unbalanced 
couple is not.
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E or any ordinary  ship the wave length  is very great (com­
monly over 2 00  ft. in  a large liner) from which it will be 
realised th a t a very great unbalanced couple is required to 
produce the same vibration as a small unbalanced force.

A gain, S ir W estcott Abell, K .B .E ., M .E ng. (Professor of 
Naval A rchitecture of A rm strong College, Newcastle-on-Tyne) 
likewise pointed out lately  a t a lecture he gave before the 
Liverpool E ngineering Society th a t it was chiefly the unbal­
anced forces causing the two node vertical v ibration in  a hull 
against which the closest guard  should be taken. W hen the 
estim ation of vibration frequency of a vessel as yet cannot be 
sufficiently closely made and th is again largely  depends on the 
vessel’s loaded or unloaded condition, the only satisfactory 
method a t present to avoid possible excessive v ibration is to 
tackle its cause; th a t is, to balance accurately all parts of en­
gines and propellers which are apt to produce such unbalanced 
forces.

The present in terest shown by such em inent au thorities in 
th is m atter will emphasise its im portance which would seem to 
deserve close consideration from all those who own or con­
struct vessels.

I  would add my appreciation to Mr. Calderwood for the very 
in teresting lecture he has given us.

Mr. K . 0 . K e l l e r  (By correspondence): H aving  perused 
M r. Calderwood’s paper read before the In s titu te  m eeting on 
the 8th  Jan u a ry  last, I  firstly observed th a t w hilst the paper 
deals w ith a general reference to all in terna l combustion en­
gines, it specially refers th roughout to the Sulzer type, and 
incidentally  m entions the Doxford opposed piston type. I  pro­
pose, therefore, to refer to the various statem ents re la ting  
thereto, as I  feel th a t the au thor has been somewhat misguided 
on various points.

He refers to large ships, 14 knots and upw ards, and gives 
his opinion th a t four-stroke single-acting for direct drive is 
quite unsuitable, and th a t the choice lies between the two- 
cycle single-acting and the double-acting two or four-cycle en­
gines, thus elim inating the Doxford opposed piston type from 
all consideration.

I  wonder if the au thor has ever compared the engines and 
lay-out of the A orangi and th a t of the Berm uda?  I t  is ra th e r 
easy to be misled on the question of height, as a t 'th e  first sigh t 
the Doxford appears h igher, but th is is actually  compensated
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for by the fact th a t in  d ism antling for inspection the upper 
piston is housed w ith in  the fram e of the upper crosshead guide, 
and the actual heigh t of the lif t  is only 12 to 14 inches. To 
dem onstrate, I  give a sketch (F ig . C) of the Aorangi— Sulzer, 
and Berm uda—Doxford, showing the position of liftin g  gear 
and piston, which in  Berm uda  allows space for a trave lling  
electric crane under the deck, and I  th in k  th is  should go far 
to bring the opposed piston type into consideration for h igh  
speed and space, both vessels having the same height of engine 
room.

The au thor next refers to costs, and again I  feel he has 
been misled by lack of inform ation as in  the reference he au to­
m atically  includes the Doxford opposed piston type, which is 
certain ly  not of the lig h t fra te rn ity , and I  am sure if  he 
exam ined the workmanship and design, he would not accuse i t  
as lacking in finish or being of lig h t scantlings in  bedplate , 
etc.

Perhaps the au thor is com paring costs of B ritish  production 
w ith Messrs. Sulzer’s costs in  W in te rth u r, of engines b u ilt 
there and shipped to B ritish  yards. I f  so, then  due considera­
tion m ust be given to the difference in  national conditions in 
Sw itzerland and in Great B rita in , where Switzerland has no 
doubt very great advantages in costs, and has the “ open 
door ”  for free im port into G reat B rita in  for th e ir produc­
tion of this class of motor.

D ealing fu rth e r w ith “ sp ac e”  in direct drive, he shows
32,000 B .H .P . in F igu re  7 (which I  take the liberty  of repro­
ducing) w ith 48 cylinders, and a to ta l space longitxidinally 
53-5 metres =  175 feet, and I  a ttach  a comparison p rin t (F ig . 1)) 
of same power and sim ilar heights which produces the power by 
the Doxford opposed piston engine in 24 cylinders, and th e  
to tal space including  the auxiliaries for equal power in 134 ft. 
longitudinally .

R unning  costs. W e supplem ent the au th o r’s figure by re­
cords of lubrica ting  oil in our hands, in some cases taken from 
Press reports.

Doxford opposed piston engine, four tw in screws vary  from 
3-4 to 4-7 gallons per 1,000 B .H .P . for engines only, and two 
twin screw Sulzer 7-5 to 9 gallons per 1,000 B .H .P . for engines 
only.

M r. P . J a c k s o n ,  B .S c. (Byr correspondence) : There was such 
a demand on the part of your members to express th e ir  appre-
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ciation of Mr. Calderwood’s paper, and also to state where- 
their views were in opposition, th a t as a v isitor I  did not find 
an opportunity  of m aking a few rem arks on one of the sections 
of the paper in  which I  th ink  the au tho r has unduly  stressed 
the advantages of his own product, viz., on the question of 
troublesome vibration.

V ibration is of two kinds : —
1. Transm itted vibration which is caused by unbalanced 

forces in  a ship’s m achinery producing deflection in  elastic 
supports, and according to its m agnitude the energy of these 
deflections dissipates itself throughout the ship as v ibration.

2. Synchronous or critica l vibration which m ay be caused 
even by a small force or pulsation having a periodicity  agree­
ing  w ith the na tu ra l frequency of v ibration of any part of the- 
sh ip .

W ith  regard to the first type, if we have a perfectly balanced 
engine of infinite rig id ity , then  there can be no transm itted  
vibration. Few  engines are perfectly  balanced and it is a 
case of “  Hobson’s choice.”  M r. Calderwood’s favourite en­
gine is not, however, among the best.

The best balanced engine is undoubtedly the latest Doxford 
opposed piston engine in four cylinders, as fitted in  the suc­
cessful passenger vessel, Berm uda, the prim ary  forces are bal­
anced in the individual lines and in four cylinders, the secondary 
forces and couples are also in balance. The only out of bal­
ance is the scavenge pum p when of the reciprocating type.

S im ilarly, both six and eight-cylinder four-cycle engines 
have balance of prim ary and secondary forces and couples. 
W ith  the two-cycle engine in six cylinders there is always an 
out of balance couple due to the secondary forces and in the 
four and eight-cylinder engines due to both prim ary and 
secondary forces. In  a large engine the m agnitude of these 
couples is large and will cause v ibration to be transm itted  in 
the flexible structure of a ship. These couples are inherent 
to the crankshaft arrangem ent, and can only be balanced at 
g reat cost.

The above argum ents assume infinite rig id ity  for all the 
types of engines. W hile an engine may be in  almost perfect 
balance as a whole this m ay be due to two equal couples Oppos­
ing each other. Such a state exists in  vary ing  degree in  all 
engines. I t  is least in  the Doxford opposed piston engine in 
four cylinders where two secondary couples from each p a ir of’
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lines are neutralised a t the centre. In  the s is  and eight-cyl­
inder four-cycle engines both prim ary  and secondary couples 
from each half of the engine, and in  the six-cylinder two-cycle 
engine the p rim ary  couples from  each half are neutralised at 
the centre. In  general the p rim ary  forces per line have h a lf 
the frequency but some four to five tim es the m agnitude of the 
secondary forces. Forces of a h igher order are so small as to 
cause no trouble from  transm itted  vibration . Therefore the 
relative couples which the fram ing of the above engines have 
to absorb w ithout perceptible deflection are in  m agnitude ap­
proxim ately as shown in the following table assum ing equal 
engine powers and speeds.

Engine type. Relative couple. Cause.

1. Doxford. opposed piston 4- 
cylinder.

1 Secondary couples.

2 . Six-cylinder four-cycle engine ' 3-3 Prim ary
•75 Secondary )>

3. Eight-cylinder four-cycle 1 - 6 8 Prim ary
engine. 1-35 Secondary >>

4. Six-cylinder two-cycle engine 2 - 2 Prim ary >>
Given a substantial top and bottom beam, some distance 

apart, ru n n in g  the fu ll length  of the engine, almost any type 
of fram ing  will be rig id  under these couples, but the construc­
tion may be relatively weak in the better placed types. The 
old A fram e engines do not exist for m arine work, but I  con­
sider the norm al column, cross-tie construction w ith the cyl­
inders braced together a t the top to satisfy the demands of these 
couples equally w ith the enclosed crankcase construction, and 
the form er possesses advantages of w eight and accessibility.

W ith  regard  to synchronous vibration of the structure , as 
M r. Calderwood says every effort should be made to calculate 
n a tu ra l periods of vibration and to keep engine forces and im ­
pulses clear of them . In  my own opinion m uch supposed syn­
chronous vibration would disappear, if the v ibration  tran s­
m itted by the seatings, the p latform  connections, the a ir  suc­
tion and exhaust connections, and impulses, of the m ain and 
aux iliary  engines, were less. The effect produced by a tran s­
m itted  vibration varies directly  as the square of its am plitude 
and directly  as the frequency.

I  have never heard  of a case where in terna l deflection of the 
engine structure (apart from deflection of an A fram e) was 
caused by the unequal torque. The crankshaft transm its this 
unequal torque and how m uch stronger is the weakest fram ing.
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I f , However, the engine seating be weak or unconnected by 
stiffeners to the ship’s structure, then, whatever the engine 
construction there could be rocking and transm ission of v ib ra­
tion by the unequal engine torque.

I  tru s t you will forgive my dealing w ith th is one aspect of 
the paper a t such length. I  should like to have waged war 
on Mr. Calderwood’s remarks on the doubtful benefit of the 
Biichi system of exhaust gas supercharging, for four-cycle en­
gines, on his hopes of equal benefit on two-cycle engines, and 
on his choice of layouts for comparison in F ig . 8 , but I  fear 
your space will not perm it.

I  jo in  w ith other speakers in  my praise of the paper; i t  can 
be used as a source of reference on its subject provided one 
realises th a t the au thor has advocated only his own type of 
engine.

The C h a i r m a n :  A s  I  foreshadowed in  m y in troduction, we 
have had a most in teresting  and instructive evening, and I  
should like you to express your appreciation by according a 
hearty  vote of thanks to M r. Calderwood for his paper.

Votes of thanks to the author, also to the Chairm an, on the 
m otion of M r. W . M cLaren, were carried unanim ously.

The A uthor’s re p ly : W hile reading my paper I  expressed 
the hope th a t a good discussion would re s u lt ; th a t hope has, I  
think, been more th an  justified, and I  m ust thank those who 
have taken the trouble to read and criticise my paper.

M r. Christianson criticises the direct driven refrigera to r 
p lan t on the score th a t it is ly ing  idle for a considerable p art 
of its life, bu t surely the same disadvantage arises whatever 
form of drive be adopted for th is p lan t, as it  m ust be able to 
operate at its m axim um  load when the electrical load for o ther 
aux iliary  purposes is also a m axim um . I f  the re frigerato r 
compressor is electrically driven, then the generator p lan t in 
the ship m ust be increased in size by the fu ll am ount of the 
power required for th is un it. The am ount of m achinery lying 
idle on outw ard voyages is, therefore, g reater than  when direct 
drive is adopted for the refrigerator.

The same objection can be raised to the suggestion of fitting  
a dynamo driven from the same engine as the refrigerato r com­
pressor, as the other generating p lan t would still have to be 
ample to deal w ith the m aximum load, and the dynamo driven 
by the re frigerato r engine would never be required.
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W ith  reference to M r. C hristianson’s rem arks on the W o rth ­
ington double-acting engine, I  th in k  he ra th e r confirms my 
own objections to the type in general, for he states th a t it will 
not cost more th an  any other type. Surely before it  can meet 
com petition in face of the disadvantages of g reater headroom 
and poorer accessibility, it m ust be developed to a stage where 
it costs m uch less th an  the single-acting type.

W ith  reference to the aux iliary  m achinery space in  F ig . 6 , 
the double-acting two-cycle engine requires a larger space for 
auxiliaries, as the compressors have been shown separately 
driven in  order to reduce the m ain engine room to a m inim um  
and thus allow the m axim um  possible space on the h igher 
decks, this g iv ing the most advantageous arrangem ent for th a t 
type of engine. The single-acting engine arrangem ent on the 
o ther hand was taken from an actual installa tion  and th is  type 
would show to even better advantage as regards space avail­
able above deck E , if the compressors were separately driven. 
The to ta l length  below Deck E would then  be sligh tly  g reater 
th an  for the double-acting engine, bu t th is space is of re la­
tively  m inor im portance in the ships under consideration.

M r. C hristianson refers to the Biichi system, and while 
speaking about th a t I m ay answer M r. H utch inson’s rem arks 
on the same subject. The trend  of the rem arks in both cases 
was th a t the Biichi system or o ther sim ilar system of super­
charging offers g rea ter advantages for a four-stroke than  a two- 
stroke engine. I  quite agree th a t w ith a two-stroke engine 
you would have to have scavenging pum ps, but you 
have to have them  now, so th a t you  would be no 
worse off in th a t respect, and you would still be able to in ­
crease your power in the same proportion as you could in  a 
four-cycle engine, of course always assum ing th a t the claims 
p u t forw ard by M r. Biichi are justified. These claims are th a t 
th is  increased power is obtained w ithout any7 increase in heat 
stresses, and th a t is where I  disagree e ither w ith  M r. B iichi’s 
or any other system of supercharging as it is being applied at 
present. One cannot by a ltering  the method of supercharging 
a lte r the therm odynam ics of the system, and experience of 
supercharging has been available for m any years. C ertain ly  
the supercharger has been driven by7 an independent u n it, so 
that some efficiency has been lost, bu t as fa r as the supercharg­
ing itself is concerned it  is an undoubted fact th a t  those m anu­
facturers w ith a num ber of years' experience of the system in 
both two and four-stroke engines are of the opinion th a t  i t  does



increase tlie heat stresses. A fter all, m axim um  tem perature in 
itself is not a measure of heat stresses. The heat flow through 
the cylinder wall depends on the tem perature and pressure in 
the cylinder, and w hilst the m axim um  tem perature w ith Biichi 
supercharging m ay not he h igher than  w ithout supercharging, 
it  is m aintained for a longer tim e and the heat flow through  
the cylinder walls must he increased. I  th ink  if you analyse 
the results published in  D r. Stodola’s paper you will find th a t 
the heat stress in  the Buchi supercharged engine is much more 
th an  in the ordinary four-stroke engine at norm al ra tin g . So 
long as this is the case, supercharging can only be adopted if 
one is w illing to take the risk of greater heat stress. Super­
charging must also increase the mechanical stresses and m ust 
result in  increased upkeep cost.

M r. Yeates’ rem arks deal chiefly w ith the horizontal engine, 
and  this is undoubtedly an extrem ely in teresting departure in  
m arine work and one which will be watched w ith in terest by 
a ll m arine engineers. I  cannot, however, understand M r. 
Yeates’ claim  th a t horizontal engines for an installa tion  such 
as th a t shown in F ig . 6 could be arranged in the same floor 
space as the vertical engines. I f  horizontal engines of the 
same power and revolution speed as the vertical engines shown 
in F ig . 6 are taken for comparison, the floor space occupied is 
about 50% more th an  th a t shown in Mr. Yeates’ illu stra tion  ; 
this makes it necessary to arrange the horizontal type on two 
decks, and there is then no saving in  the heigh t of the aux iliary  
m achinery space. The arrangem ent of horizontal auxiliaries 
a t two deck levels, while it has no very serious disadvantages, 
is not, I  th ink, one which will find great favour w ith superin­
tendent engineers. The most serious disadvantage, however, 
of the horizontal type of engine is th a t in  most twin-screw in ­
stallations w ith auxiliaries in  the m ain engine room it would 
be difficult, if not impossible, to find floor space for th a t  type 
of aux iliary . The claim  th a t horizontal engines are lig h te r 
and cheaper th an  vertical engines is one on which I  cannot 
express an opinion, as I  have no experience in  the m anufacture 
of the form er type. I t  seems, however, ra th e r difficult to find 
any logical reason for believing th a t there should be any g reat 
difference between the two types.

I  quite agree th a t it is an advantage to have some power 
arranged on an upper deck, but this can be done w ith vertical 
engines of suitable design, as is shown in the illustra tion  (F ig . 
11) of a refrigerato r p lan t driven direct by a vertical Diesel
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engine and arranged in tlie norm al ’tween deck space. I  would 
point out th a t m any passenger ships are already fitted w ith a 
source of power arranged on an upper deck and the engines 
used have been generally, if not universally , of the vertical 
type.

M r. H utchinson points out th a t the double-acting two-stroke 
engine is as yet in  its infancy and th a t it  w ill in tim e be 
g reatly  im proved and its cost reduced. This is an opinion 
w ith which we m ust agree. The scope for reduction of cost 
is not, however, very great and even when based on the same 
ra tin g  as regards m .i.p . and piston speed, it  is questionable 
whether the cost w ill be sufficiently below th a t of the single- 
acting  type to ju s tify  the general adoption of double-acting 
m achinery. This, however, is a question on which one must 
keep an open m ind but for the present and for some consider­
able tim e ahead I  th ink  there is no doubt th a t the single-acting 
type has very m arked advantages.

The rem arkably low test bed consum ption of the A .E .G . 
engine seems to be due ra th e r to the use of solid in jection  
than  to the double-acting principle, and as seems to be the 
case w ith other solid in jection engines it is probable th a t 
average service consum ption will be appreciably h igher than  
the test bed figures.

1 quite agree w ith  M r. H utchinson th a t for a double-acting 
engine some difficulty w ith corrosion and scaling in the steel 
piston rod m ight be experienced if salt w ater cooling were 
adopted. This, however, is a question of experim ent in prac­
tice w ith various m aterials and arrangem ents. I t  would pro­
bably be safer in  the pre lim inary  stages of development to 
adopt fresh water cooling of the pistons of double-acting en­
gines, b u t the cooling gear would have to be so arranged as to 
elim inate the possibility of oil finding its way into the fresh 
w ater system.

W ith  reference to Mr. H utch inson’s rem arks regard ing  the 
Doxford engine, I  would refer him  to m y reply to M r. Keller.

I  am  afra id  th a t to answer fu lly  Mr. H utch inson’s question 
regard ing  the relative advantages of different types of fram ing, 
would involve the w riting  of another paper, as so m any types 
have been tried . I  can, however, deal briefly w ith the p rin ­
ciple alternative to the type of fram e th a t I  suggested as ideal. 
The A fram e construction w ith through  bolts and other sim ilar
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types of construction seem for a m arine engine to be u tte rly  
illogical. I f  the th rough bolts are fitted, i t  can only be be­
cause the fram ing  is insufficiently strong to carry the stresses 
arising from the cylinder pressures, and if it  has not the 
strength  for th is purpose it cannot be stiff enough to carry  
w ithout serious deflection the stresses caused by pairs of oppo­
site couples, due to the inertia  forces of moving parts. This 
lack of stiffness in the fram ing can only be compensated for by 
a bedplate of such heavy scantlings th a t it would make the 
weight and’ cost of the engine p ro h ib itiv e ; alternatively  heavy 
and rig id  cross bracing between the columns would be essen­
tia l, and one would then have the equivalent of the ideal fram e 
th a t I  suggested, bu t carried out in  an expensive and, there­
fore, inefficient m anner. I  th ink  th a t it will be found th a t 
serious v ibration of a low frequency (corresponding to the m ain 
engine revolution speed) only occurs w ith  engines having 
fram ing  w ith the characteristics described above.

W ith  reference to the fuel consumption of the airless in ­
jection two-stroke aux iliary  engine, th is varies widely w ith 
the type of injection system th a t is adopted. The type of en­
gine to which Mr. H utchinson refers is fitted w ith the pre­
combustion cham ber system of injection, and while th is system 
has ra ther a h igher consumption on the test bed than  is ob­
tained with direct injection, it has the great advantage of 
flexibility as regards quality  of fuel and ab ility  to run  at 
widely varying loads w ithout carbonisation of the fuel sprayer. 
The actual consumption varies w ith the size of engine from 
about 0-43 lbs. per B .H .P . hour for large engines up to 0-5 lbs. 
per B .H .P . hour for the smallest sizes. M r. H utchinson refers 
to the high pressure crcsshead lubrication on a two-cycle 
single-acting engine, but I would point out th a t it is possible to 
run with low pressures, although the life of the bearing m ight 
be reduced by doing so. In  case of emergency, however, the 
low pressure oil from  the g rav ity  tank w ill be sufficient to 
keep the crosshead bearing runn ing  satisfactorily  un til a lub ri­
cating oil pump can again be started.

M r. Evans seems to be under the impression th a t I  am  an 
opponent of the direct injection system, bu t I  th ink  th a t if he 
reads m y rem arks carefully  he will appreciate th a t I  am 1 
la th e r  an advocate of the eventual adoption of th a t system. 
I t  has in  fact already reached a stage in  development where it 
m ay safely be adopted on land, bu t the difficulties have not 
yet been entirely  overcome, and I  th ink  tha^ for m arine work
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it  should only be adopted afte r it  has been fu rth e r developed so 
th a t there is no danger of trouble arising from  its use under 
any circumstances.

M r. E vans’ rem arks about the B urn gear are in teresting  
and if i t  can be applied at a reasonable cost i t  would be well 
worth try ing .

W ith  reference to the pre-combustion cham ber, M r. Evans 
m ay be interested to learn  th a t th is system is frequently  
adopted on engines w ith mean effective pressures up to the 
same as those adopted w ith  a ir  in jection, i.e ., 75-80 lbs per sq. 
in. The pre-com bustion cham ber has the g reat advantage of 
ab ility  to burn a much w ider range of fuel th an  is possible 
w ith direct in jection . I  quite agree, however, th a t  when 
direct in jection has been developed to a stage which makes it 
as flexible as the pre-com bustion cham ber system the  la tte r  will 
be superseded.

I t  is a p ity  th a t M r. Evans has not told us more about the 
the engine m entioned in  the last paragraph , as it sounds very 
in teresting . I  would, however, point out th a t it  would be 
quite possible to build  a Diesel engine to meet his dimensions 
and weight if special methods of construction and m aterials 
were adopted.

I  quite agree w ith  M r. Chaloner th a t it  is extrem ely difficult 
to draw up a true and complete comparison of types as so 
many possible arrangem ents are available, b u t he is ra th e r un ­
fa ir in tak ing  F ig . 8 to be a comparison between the two 
and four-cycle types as it  was clearly described in  the paper as 
a comparison between various arrangem ents of indirect drive. 
Exam ple 4 was taken as showing the ligh test possible installa tion  
w ith the types of engine whose design I  had available. Mr. 
Chaloner next compares example 1 of F ig . 8 w ith  a four-cycle 
engine which I  presume is a subm arine engine, as no four- 
stroke engine of a commercial design could be fitted in  a space 
such as is given in  his table. The two-stroke single-acting 
engine which I  show in F ig . 8 is designed on ordinary  com­
m ercial lines and b u ilt of m aterials used for commercial en­
gines. A four-stroke engine designed on sim ilar lines to fit 
into the same head room has an overall length  of over 00 feet 
and weighs about 750 tons. On the other hand, a two-stroke 
subm arine type engine would be m uch sm aller and ligh ter 
than  the four-stroke subm arine type shown in M r. Chaloner’s 
table.



50 T H E  D IE S E L  EJSGINE.

In  replying to M r. Christianson I  have alreaady answered 
M r. Chaloner’s comments on the double-acting two-stroke type, 
and Mr. H utchinson in  his rem arks also answered m any of 
these argum ents put forward by the advocates of the double- 
acting type.

Mr. Chaloner disagrees w ith my remarks as regards first 
cost. I  can only suggest th a t he should visit a ship fitted w ith 
the type of two-stroke engine th a t he advocates and then one 
fitted w ith any type of engine which should norm ally be m uch 
more expensive. I f  he does this I  th ink  he will a lter his 
opinion to agree w ith mine. W hile speaking on th is question, 
it  is in teresting  to note th a t during  the past year the B .H .P . 
of four-cycle engines on order has decreased and th a t of two- 
cycle engines has shown a very large increase.

M r. Chaloner seems in  general to agree w ith m y rem arks as 
to the need for fu rth e r development in  direct in jection before 
it is generally adopted for m arine work.

Commander E lderton questions the advisability  of using 
Diesel engines of any type in  fast vessels, p rincipally  because 
he considers th a t upkeep costs in reciprocating m achinery is 
more th an  for tu rbine m achinery. I  quite agree th a t if en­
gines alone are considered this m ay be the case, bu t has he 
forgotten th a t the turb ine m ust have boilers and condensers 
which are responsible for a large proportion of the to tal upkeep 
costs. Actual figures th a t I  have had for the relative repair 
costs of different types of m achinery runn ing  in  the same fleet 
show th a t there is little  to choose between turbine and recipro­
cating  steam eng ines; though the balance is perhaps ra ther in 
favour of the former. The Diesel engine is, however, some 
20% to 30% less expensive th an  either type of m achinery. 
The attem pts to improve the efficiency of the tu rb ine by means 
of h igher pressures and tem peratures can only result in  an 
increase in  upkeep cost, and the best efficiency th a t can be 
hoped for will still give a fuel consum ption some 50% h igher 
th an  th a t regularly  obtained to-day in  the Diesel engine, and 
it m ust not be forgotten th a t improvements in the la tte r  are 
by no means impossible.

I  quite agree witli Commander E lderton th a t it would be 
ideal for the engine room staff if the whole space above the 
engines could be left clear, bu t I  don’t know where he will find 
a shipowner who will give up this paying space. Engineers 
m ust design m achinery to meet the requirem ents of th e ir  
clients, and the most th a t they can hope in a passenger vessel
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is to have a small casing- carried through to the upper deck. 
A fter all, the shipowner can hard ly  he blam ed for w anting to 
use the most valuable space in his vessel, and one wonders 
where some fast tu rb ine driven boats would carry  th e ir pas­
sengers if the whole of the space above the m achinery, which 
to be logical m ust include the boilers, were left open up to the 
top deck.

I f  Mr. E lderton doubts th a t in  the more expensive types of 
engines, costs are cut in the way7 I  suggested, I  would refer 
him  to my reply to M r. Chaloner, and also to the relative 
num ber of four and two-stroke engines on order at various 
dates since 1925 as shown in the following ta b le : —

B . H . P .  o n  o r d e r  a t  v a r io u s  d a t e ? .
June, 1925. Ju ly , 1926. Ju ly . 1927. Ju ly , 1928.

Two-stroke 173,000 355,000 574,000 640,000 
Four-stroke 520,000 402,000 584,000 570,000
As will be seen, the four-stroke type has apparen tly  reached 

a m axim um  and appears to be losing ground, while the two- 
stroke has gained steadily7 and is now well ahead of the rival 
system.

I t  is suggested th a t scavenging of a two-stroke is poor, re­
su lting  in high consum ption and smoky exhaust. This has 
certain ly  not been m y experience. In  general service results 
th a t I  have available show no difference between two and four- 
stroke types, and I  have never come across a case of e ither type 
of engine w ith smoky exhaust except when som ething has been 
essentially wrong w ith the valve settings, a trouble equally 
liable to occur w ith either type. A ctually  a two-stroke engine 
wit! a properly7 designed scavenging sy7stem is be tte r scav­
enged th an  is a four-stroke, for in the la tte r the clearance space 
m ust be left fu ll of exhaust gases. This excellent scavenge 
is proved by the h igh  mean indicated pressures th an  can be 
carried in two-stroke engines w ith correctly designed scavenge 
systems.

To tu rn  to turbo-supercharging, if the scavenging of a two- 
stroke engine w ithout supercharging can be perfect, there is no 
reason why it  should not be equally perfect w ith supercharging 
and the same advantage will then be gained in  a two-stroke as 
in  a four-stroke engine. However, as already explained, I  am 
not in  favour of any form of supercharging unless it  is used 
only for carry ing  an overload for short periods.

The pre-combustion cham ber in jection system cannot stric tlv  
be considered as a cold s ta rtin g  system as, a lthough a cold
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start is possible, it is always advisable to use a tinder plug to 
ensure an easy start. This is due to the intense cooling of the 
small water-cooled pre-combustion chamber. The advantage of 
the system more than  counterbalances the slight disadvantage 
of using tinder plugs when starting . I f  the area of the holes in 
the division plate between cylinder and pre-combustion chamber 
were m uch greater, as I  believe they  are in the B rans engine, 
engines of' th is type would start readily  from cold, but the 
system would then have little  or no advantage over direct 
injection.

Commander E lderton refers to the scale formed with salt 
water cooling if overheating occurs, Init such scale is much 
less likely to cause damage than  is a deposit due to the oil th a t 
always finds its way into a fresh water system. Commander 
E lderton’s experience of boilers will no doubt confirm th is, as 
trouble is rarely  caused by scale deposited from salt water, 
but a very little  oil may cause a collapse.of the furnace crowns. 
Reference is made to steam  heating of the jackets, but I can 
assure Commander E lderton th a t a t any rate with Sulzer en­
gines such heating is quite unnecessary.

I would refer Commander E ldertc :i to my reply to other 
speakers on the question of direct injection.

Commander E lderton considers the two-stroke single-acting 
engine to be like the four-stroke double-acting— a stop gap— 
but a gap m ust have two sides and as most builders of success­
fu l two-stroke engines have relied solely 011 th a t type since 
they  entered the field of m arine work it  cannot be considered 
in the same lig h t as an engine which has been throw n quickly 
on the m arket by four-stroke engine builders in order to meet 
the demand for h igher powers u n til they have had tim e to 
gain for themselves experience of the two-cycle type.

Commander E lderton appears to agree w ith  me th a t the two- 
stroke double-acting engine is still in the experim ental stage. 
One cannot therefore make a definite case for the single-acting 
type th a t will hold for all tim e, bu t neither can one make out 
such a case for any th ing  else in the field of engineering, for 
if one could, there would be 110 possibility of progress. My 
paper does not deal w ith engines th a t m ay be developed in five 
or ten years’ tim e, bu t w ith  m achinery th a t is available to-day, 
and among such m achinery I  do consider th a t the two-cycle 
single-acting engine is undoubtedly the best type for m arine 
wor k. No engine builder can, however, consider his present 
product as final, and the double-acting engine must be the sub­
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ject of fu rth e r research in case it  should eventually  he possible 
to develop it to a state where it shows a real advantage over 
the single-acting type.

I  quite agree w ith M r. Stead th a t if indirect drive were 
generally  adopted the disadvantage as regards headroom of the 
double-acting type need no longer be considered, bu t I am 
afra id  th a t u n til there is an enormous reduction in the cost of 
the indirect drive there is little  chance of its being generally  
adopted. Even w ith indirect drive, one of the most serious 
disadvantages of present-day designs of double-acting engines,
i.e ., inaccessibility, would not only rem ain but would probably 
be accentuated.

W ith  reference to the owners’ requirem ents as regards space, 
my claim  was th a t the two-stroke single-acting engine more 
nearly fulfilled these than  any other type.

I  cannot agree w ith  M r. Stead th a t present designs of 
double-acting two-stroke engines can be as easily overhauled 
as can single-acting engines, b u t there is no doubt th a t  w ith 
fu rth e r development of the form er, it  w ill closely approach 
the la tte r  in this respect; such im provem ent is, however, a 
m atter of time.

I  am glad to see Mr. Stead agrees so forcibly w ith my 
opinions of the double-acting four-stroke type.

I  quite agree w ith M r. Stead th a t w ith some designs of 
piston cooling gear, salt w ater is liable to cause serious wear 
of the tubes, bu t I  can assure him  th a t th is  difficulty is easily 
overcome by suitable design.

Mr. Stead seems to th ink  th a t I  am pessim istic about high 
powered liners, but I  certain ly  did not wish to convey th a t 
impression. I  do, however, feel th a t too rap id  an advance 
should not be attem pted, as w ith increasing size new problems 
are more likely to be solved by steady progress th an  by spec­
tacu la r experim ents.

M r. H am ilton  M artin ’s remarks call for little  reply as they 
are supplem entary to my paper ra th e r than  critica l. I  am 
g lad , however, to note th a t he stresses the com paratively small 
effect of unbalanced couples as compared to the serious results 
due to unbalanced forces. H e also refers to the experim ents 
of Professor D alby. I  would point out th a t some ra th e r mis­
leading conclusions m ay be draw n from such experim ents as 
the models were not true free free v ib rating  systems, and were 
not therefore tru ly  com parable to a sh ip ’s hull. As a result of
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this difference, the conclusion was drawn th a t an unbalanced 
force at a node would not cause v ibration, whereas in  actual 
ships or other free free systems, unbalanced forces a t the 
na tu ra l node do cause serious v ibration.

I t  is ra th e r a p ity  th a t Mr. K eller did not read my paper 
more carefully  before criticising it. There is an old say7ing 
about m aking the cap fit, but when Mr. Keller tries to fit on 
several caps th a t are not there at all i t  makes me suspect th a t 
he has very good reason for expecting the criticism  which he 
answers in his remarks.

M r. K eller first accuses me of elim inating  the Doxford type 
from all consideration, whereas on page 1 1  (galley proof page 
3. paragraph  4) I  state definitely7 th a t it  is classed w ith  the 
two-stroke single-acting type, i.e ., the type for which I  have 
throughout the paper shown preference.

M r. K eller next speaks about headroom, but surely in 
classing his engine with the single-acting two-stroke, I  auto­
m atically  agree th a t the headroom occupied by either type is 
about the same. His diagram s show th a t both types in almost 
every dimension require the same space. In  the Aorangi— 
Berm uda  comparison, length and headroom are very sim ilar 
for the two types of engine, the Doxford being sligh tly  longer 
over the cylinders only because it has direct driven scavenge 
pumps. The same rem ark applies to the 32,000 B .H .P . pro­
posal ; in th a t case if the Sulzer engine were fitted w ith direct 
driven scavenge pumps, to make the proposal tru ly  comparable, 
the m ain and aux iliary  engine rooms would be identical for 
either type of engine.

On the question of costs again, M r. K eller attacks a state­
m ent th a t I  did not make or im ply. I  explained on page 1 1  
(galley7 proof page 3, paragraph  4) th a t the Doxford engine 
though essentially expensive, had been able to m eet com peti­
tion due to the saving in cost obtained by the use of the only 
comparatively7 successful solid injection system yet pu t into 
service on a m arine engine. Mr. K eller adm its th a t his 
engine should be included with the expensive ty7pes and ex­
pects me to accuse it of workmanship of inferior q u a li tv ; he 
could hardly7 have expected such criticism  unless in his own 
m ind he thought th a t there was some reason for it.

I  cannot understand Mr. K eller’s reference to the country 
of m anufacture. I  was in  my7 paper only referring  to the 
relative costs of various ty7pes bu ilt under sim ilar conditions. 
I  feel sure th a t he will agree th a t com paring engines of all
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types bu ilt in this country, the two-stroke single-acting engine 
is m uch cheaper than  any other type if quality  of workman­
ship be the same.

I  th ink  everyone adm ires the rem arkable success of the Dox­
ford engine, which is the outcome of perserverance with a 
design which no one else has been able to make run  satisfac­
torily . B ut like m any of the fancy designs of steam engine 
th a t were at one tim e built, it-m ust eventually be forced out of 
the m arket by sim pler and more practical types.

Mr. K eller’s figures for oil consum ption are in teresting, but 
it  would not be difficult to find figures th a t showed the exact 
reverse, i.e ., Sulzer engines w ith about four gallons for 1,000 
B .H .P . and Doxford w ith about eight gallons per 1,000 B .H .P . 
The figure of five gallons per 1,000 B .H .P . per day which I 
m entioned is a fa ir average under good conditions, and with 
suitable lubricant.

Mr. Jackson speaks of two kinds of v ibration , bu t surely this 
is an error. Any a lte rn a tin g  force will produce vibration and 
the am plitude will depend on the ratio  between the frequency 
of the force and the n a tu ra l frequency of the system to which 
it is applied, and on the am plitude of the force. I  th ink  under 
his first heading M r. Jackson is classifying forces of sufficient 
am plitude to cause appreciable v ibration even when fa r out of 
synchronism  w ith the n a tu ra l frequency. No engine th a t had 
such unbalanced forces could rem ain in the m arket for long.

M r. Jackson refers to the latest Doxford type as the ' best 
balanced engine,”  bu t I  can assure him  th a t no Sulzer engine 
w ith  unbalanced forces as h igh  as those caused by the scavenge 
pum p in the Doxford engine would be fitted into a passenger 
liner. Throughout his remarks, he seems to have forgotten 
th a t the working cylinders are not the whole engine and th a t 
scavenge pum ps and compressor m ust also be taken into account. 
Six and eight-cylinder four-cycle engines have, as he says, 
perfect balance of prim ary  and secondary forces, and couples, if 
no compressor is fitted, but if a single compressor is fitted there 
are considerable unbalanced forces of both first and second 
o rd e r; if two compressors are fitted unbalanced first order 
couples and second order forces result. In  a two-cycle engine 
unbalanced couples from the working cylinders can be com­
pensated by opposite couples in the compressor and scavenge 
pum p or if separately driven scavenge pumps are provided, 
tw7o compressors can be arranged to give the necessary couples. 
In  this way the two-cycle engine can be almost perfectly
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balanced. Tlie four-cycle engine can only atta in  better bal­
ance if it  is fitted w ith direct injection or if sufficient com­
pressor cylinders are fitted to balance perfectly among them ­
selves. S im ilarly , the Doxford engine can only a tta in  better 
balancing then the two-cycle single-piston engine if its scav­
enge pump be independently driven, an arrangem ent which is 
not always suitable ; or a lternatively , if  several scavenge pumps 
are arranged on the engine to balance each other.

I  th ink , however, th a t the most frequent cause of v ibration 
arising from the main engines is pairs of opposite couples 
causing deflection of the fram ing. I  have never heard of such 
vibration occurring in ships having engines w ith deep g irder 
construction of the fram ing and bedplate, b\it have heard of 
m any cases where the engine has consisted of the all too 
common bedplate w ith a cylinder beam m ounted on columns 
w ithout longitud inal cross-bracing. The stiffness of such a fram e 
does not weight for weight approach th a t of the deep g ird er 
construction, for it has only the stiffness of two separate beams 
each about 4ft. deej), while the enclosed crankcase is a single 
beam which in large engines m ay be about lGft. deep. For 
the same w eight, the stiffness of the la tte r is obviously about 
eight times greater than  th a t of the former.

W ith  reference to tw isting vibration of the fram ing, I have 
seen diagram s taken on an engine of the two-beam construction 
which showed a transverse vibration of about | i n .  a t the afte r­
end of the engine, while the forward end was steady ,I have 
never heard of any trace of such vibration on an engine w ith 
really  stiff fram ing. This tw isting v ibration m ust not be 
confused with the rocking of the whole engine—th a t m ay be 
caused by badly  designed seating.

I am very gratified by the lively discussion th a t has resulted 
from  my paper, and I  am very pleased to note th a t while every 
one of the speakers has disagreed w ith some of my contentions 
they have at the same tim e agreed w ith other argum ents, and 
on the whole, I  th ink  they have confirmed the argum ents th a t 
I  have pu t forward—th a t at any rate for the present, the two- 
stroke single-acting type of engine is the most suitable for 
m arine work.

F ina lly , I  wish to thank those who heard my paper for the 
very kind way in which it was received, and in  particu la r I  
wish to express my appreciation to those who spoke a t the 
m eeting or have since sent in w ritten contributions to the dis­
cussion.
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[To the E d ito r of the “ Jo u rn a l of Commerce.” ]

P o w d e r e d  F u e l .  E q u a l  D i s t r i b u t i o n  o f  F u e l . — S ir,— I 
have been very m uch interested in  the m any articles appear­
ing in your paper w ith  regard to powdered fuel, and especially 
one giving the views of E ngineer C aptain W . Onyon, R .N . 
(R et.), M .V .O ., which appeared in your issue of Jan u a ry , 10th, 
1929.

I  agree w ith C aptain Onyon as to the possibilities of pow­
dered fuel in our M erchant Navy. I  cannot concur w ith his 
rem arks w ith regard to carry ing  powdered fuel in bulk in the 
bunkers of a s h ip ; if the la tte r  are made a ir-tig h t, and the 
powdered fuel is dried on shore before injection into the 
bunkers, no more a ir, which is the source of moisture, w ill 
find its way to the bunkers. Coal when dry is fluid. I t  is 
quite true th a t this m aterial tends to pack under the vibratory  
conditions present on board ship, but if the dust is re-aerated 
or “  fluffed,”  to use the technical term , w ith  funnel gas so th a t 
the interstices between the particles are filled w ith gas, the 
dust again  becomes fluid and will flow through  the pipes. As 
he rem arks, there is no danger of spontaneous combustion pro­
vided certain  safeguards are observed, and the fuel is no more 
dangerous than  oil, which has been used for m any years.

I  would fu rth e r like to point out th a t the u n it pulveriser 
does not deliver pulverised dry fuel, and th a t this is the type 
referred to by C aptain O nyon; also the u n it pulveriser is 
lim ited  to a flexibility  of 3* to 1 , due to the am ount of a ir re­
quired to lift and separate coal a t the fu ll ou tpu t of the 
m achine. There is a fu rth e r difficulty w ith regard  to the dis­
tribu tion  of coal direct from the un it pulveriser, and th is  has 
not been solved so fa r on any sea-going vessel. I  am happy to 
be able to state th a t a d istribu to r has now appeared w hich is 
capable of d istribu ting  fuel equally between the various fu rn ­
aces on board ship, and this m ay be seen working at the experi­
m ental station of Messrs. “  B and L ” Powdered F uel L im ited 
at S tratfo rd . Even th is invention, however, does not over­
come the objections w ith regard  to flexibility , which, in my 
opinion, should not be less th an  6 to 1. In  addition , there is 
no reserve of ground fuel ready to m ain tain  continual combus­
tion in the boiler should the pulveriser fail th rough  electrical 
or m echanical defects.

5 7
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I t  is in teresting  to note th a t the em inent Am erican inventor, 
M r. Peabody, after a large experience of fitting  the u n it pul­
veriser directly  connected to m arine boilers, now advocates 
the fitting of a ready use bin and m eter feeder between the 
pulveriser and the furnaces.— Yours, etc.,

“  B & L ” P o w d e r e d  F u e l  L t d .

Jam es C. B rand,
E ng.-C apt. R .A .N . (P et), M anaging D irector.

York Mansion, P etty  France, S .W .l.
Jan . 12th, 1929.

The following letter indicates the view which will doubtless 
coincide with tha t of the m ajority  of our members. I t  seemed 
to be peculiar th a t the evaporator was seldom used in m any 
steamers, and by quoting this it was expected th a t some mem­
bers would express opinions from th e ir own experience: —

In  the Transactions of the In stitu te , Jan u a ry , 1929, I  read 
w ith  m uch interest the article "  H igh  pressure boiler feed ,”  
by Engr.-C apt. W . Onyon, B ,N . On page 970 the statem ent 
is m ade: “  I  regret to say w ithout the slightest hesitation 
th a t in m any ships these evaporators have been seldom used in 
the p a s t.”

G raduates and Students reading the above statem ent may 
form a very poor estim ate of the abilities of th e ir predecessors, 
as the statem ent is in  direct contradiction to all my seafaring 
experience. In  all ships in  which I  have sailed the evaporator 
was fa ith fu lly  used, and after (say) the th ird  day a t sea the 
evaporator was in operation almost as frequently as the sanitary  
pum p.

I have sailed w ith all classes of m arine boilers, tig h t, or 
leaky, and have only seen “ salt feed ”  used in a case of grave 
emergency, when the evaporating p lan t runn ing  for 24 hours 
per day was unable to cope w ith the leakage.

In  all my sea-service the daily  use of the evaporator w*as ruled 
by the condition of the boilers, and the following typical cases 
may be of in te re s t: —

Ship No. 1. Boilers eight years old. Evaporator on six 
hours per day.

Ship No. 2. Boilers sixteen years old. Verv leaky. E vap­
orator on from 18 to 24 hours per day.
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Sliip No. 3. Boilers one year old. E vaporator on four liours 
per day.

Ship No. 4. Boilers eighteen years old. E vaporator on four 
hours per day.

All these vessels were on fa irly  long voyages, and in  Ship 
No. 3 on two occasions we were seventy-five days between our 
loading and discharging ports, averaging ten  knots per hour.

In  the very exceptional cases quoted by Capt. Onyon, in  my 
opinion the engineer officers could not have been properly ex­
ercised, and certain ly  could not have been members of the 
In s titu te  of M arine Engineers.

Yours fa ith fu lly ,
P . H . H u n t e e ,  E ng.-L ieut.-C om dr., R .N .R . (M ember).

T h e n  a n d  N o w . — I t  is stated in “  The E ngineer and Iron  
Trades A dvertiser ” of November 13th, th a t the g reat bell of 
Rouen C athedral whose history goes back eigh t centuries is 
now rung  by electricity . A strange m ix ture of old and new. 
The hand apparatus which the new electrical in sta lla tion  
supersedes was set up 550 years a g o ; it  was a creaking contriv­
ance of wheels and ropes, and a m an had to climb five flights of 
w inding stairs to rin g  it for 15 m inutes every n ig h t, w ith 
stra in in g  muscles and bent back. Now it is rung  by touching 
a switch.

From  “ The M etal In d u stry  ”  of November 30 th : —
A l u m i n i u m  W e l d i n g  (By F red . Grove-Palm er, A . I . C . ) . —  

The rap id  increase in the commercial uses of a lum inium  for 
m any industria l purposes during  the past ten years, has led 
to considerable im provem ents in the technique of welding.

F or a long tim e the em ploym ent of alum inium  was hung 
up because of the difficulty experienced in working it. 
Soldering was never satisfactory or la s t in g ; pressure welding 
is p ractically  impossible, save for rods of sm all diam eter and 
electric welding has its lim itations.

W ith  oxy-acetylene welding, however, has come the success 
so long striven after, and now all is p lain  sailing. B ut it 
m ust not be im agined th a t any am ateur can weld alum inium , 
nor th a t an experienced welder of iron and steel can switch his 
blowpipe over to alum inium  and im m ediately produce good 
results. This is not the case because autogenous welding of
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alum inium  is a skilled craft w ith its own technicalities th a t 
can only be acquired by practice, plus common-sense. In  the 
hands of' the expert, alum inium  can be welded easily and 
rap id ly , and there are not m any inherent difficulties to be met, 
as witness the fact th a t in  some works w ith a large ou tput of 
small repetition pieces, the welding is done by women.

D ifferent Technique for Sheet and C a s tin g .— W elding  
gives excellent results, but, as M atte has very ju stly  rem arked, 
it will not stand comparison w ith even poor riveting, if i t  is 
done by unskilled labourers.

The methods employed for m anufacturing parts of p lan t 
and m achinery require some modification to fit them  for re­
pairing  breaks in  pieces of alloy, for castings are more b rittle  
than  sheet, for instance, and w ith the increased thickness there 
is g reater liab ility  of cracking due to expansion and contrac­
tion during the working. In  the case of sheet the welder is 
faced w ith the added risk of burn ing  th rough  the th in n er 
metal unless he exercises great care in  the m anipulation  of the 
blowpipe.

W elding, baldly stated, consists of applying the intensely 
hot pencil flame of mixed oxygen and acetylene to the abu tting  
edges of the pieces of m e ta l; these m elt, and when the thick 
coating of oxide th a t covers even well scraped surfaces has been 
removed by means of a flux, the molten m etal coalesces and 
a weld is formed. The flame is confined to a very small part 
of the m etal a t a tim e and the surface tensions prevents the 
falling  away of the liquid alum inium  which solidifies as the 
blowpipe passes on in the rapid hands of the welder. The 
metal in the seam is now in the condition of a casting and has 
different characteristics from the m ain sheet. I f  the whole is 
a casting, however, there is but little  change.

Annealed Zones.— R etu rn ing  to the welded sheets, down 
each side of the seam lies a zone of annealed metal which, 
again, differs from both the hard  rolled sheet and the cast 
seam. These zones are the weakest parts of the job ; any lack 
of strength  in the seam itself is counterbalanced by a p u r­
poseful increase in the thickness of the m etal wliile the weld­
ing is in progress.

A lternatively , the jo in t m ay lie hammered out to its 
orig inal thickness and the increase of strength obtained hv 
this cold-working. B ut whatever m ay be done, the annealed
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^ones rem ain and th e ir breaking stra in  is only five to six tons 
per square inch compared w ith nine tons for cold-worked hard 
alum inium .

W hen dealing w ith alloys of alum inium  the position is d if­
ferent. W elding does not give rise to annealed zones of low 
tensile s tre n g th ; in  fact, th e ir strength  m ay be increased. The 
best p lan  in  this case is to ham m er over the seam in order 
to ensure compactness of structure and as near hom ogeneity 
as possible.

A fter th a t the whole th in g  is annealed. This w ill, a t any 
rate, help to remove in terna l stresses set up by the intense 
local heating , which m ay be a source of considerable weakness 
to the m achine when subm itted to the shock of working condi­
tions even though it m ay not be sufficient to cause distortion and 
cracking.

A repair treated  in the m anner suggested should not be 
weaker at the weld th an  elsewhere, and even when the casting 
is made from the veiy useful “  silicon alloy ” the rap id ity  of 
the m elting and solidifying should, as P ain ton  puts it, prevent 
any tendency on the part of the m ix ture to revert to its 
norm al structure.

A weld in hard-rolled sheet of the alloy containing four per 
cent, of copper m ay be regarded as consisting of three separate 
metals : —

1. Cast m etal having a tensile strength  of about eight 
tons per sq. in.

2. The flanking annealed regions of say 11 tons per 
sq. in.

3. The rem aining parts, untouched, w ith a strength  
of 20  tons.

A nnealing will, in all probability , b ring  the breaking strain  
of the whole w ith in  the region of 20  tons, bu t as the cast 
m etal a t the join will not be norm ally so strong as the rest, 
when practicable it is thickened up in  order to m ain tain  
equality .

The weld should be ham m ered or rolled, as the case m ay 
indicate, before annealing so as to bring  it into proper con­
dition.

Care Required for D uralum in .—In  welding duralum in 
sheets, annealing has been recorded by P ain ton  as bring ing  
the strength  up to 25 tons per sq. in. This alloy consists of
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four per cent, copper, |  per cent, m agnesium  and |  per cent, 
manganese, and its norm al strength  when tem pered is the  
figure ju st m entioned. Tem pering is a m atter calling  for ex­
treme care. The m etal must be heated cautiously to between 
480 and 500° C., quenched in water, and then aged for four 
days. I f  the tem perature is below 475° the m etal will not be 
hardened, and if i t  rises above 500°, brittleness and b listering  
will re su lt; the m elting point of the alloy is 545°, consequently 
it will be realised th a t the hand ling  of duralum in needs cau­
tion and precision, the more especially because its g reat 
strength  leads to its being used in very th in  sheets.

Incautious welding m ight result in  the partia l oxidisation 
of the magnesium , present to the extent of only one h a lf 
of one per c e n t.; th is will be the cause of a great alteration  in  
the m etal’s reaction to the heat treatm ent.

In  the welding of alum inium  and its alloys the normal 
form of p lan t is employed. An oxygen cylinder under pres­
sure of 1 2 0  atmospheres and an acetylene cylinder under 1 2  
atmospheres, are needed. Sometimes a low pressure generator 
working with calcium  carbide and water is used for the source 
of the acetylene. The cylinders are more easily portable, th e  
gas is always pure and there is no fluctuation in the flame, 
besides which the whole apparatus is very much simplified, 
and in addition there are no troubles w ith the law over the 
storage of carbide. A generator m ust be kept in an outhouse, 
needing pipes to b ring  the gas in, and the whole th in g  requires 
constant attention and cleaning. P ractical experience has 
shown th a t this is a very real drawback, as the p lant was con­
tinually  going wrong at the most inconvenient times. Our man 
in charge used to say th a t merely w hispering the words “  Rush 
Order ”  outside the door was sufficient to throw the p lant out 
of gear for hours.

Im portance of P vre Gas.— On the other hand, the cost of 
cylinder gas is several times h igher than  th a t of generator gas, 
which, in  large scale work, m ay prove of considerable interest, 
but for th in  work there is no doubt th a t we can obtain fa r 
better results when using cylinders. A generating p lan t is 
equipped w ith a cleaning and purify ing  system for the re­
moval of sulphur compounds and lime powder, th is m ust be 
kept constantly  cleaned out, for if these im purities are de­
posited on the weld they  will be found to be very deleterious 
to the strength . Im pure gas very quickly notifies its presence 
at the blow-pipe as the flame becomes opaque and yellowish in-
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stead of the norm al clear blue. A piece of w hite b lo tting  
paper dipped in a ten per cent, solution of sugar of lead (ob­
tainable from  the laboratory), and held in  the u n lit gas will 
instantly  show by its blackening the presence of the su lphur 
im purities.

I t  is essential to have an efficient hydraulic safety valve 
between the burner and the generator. The pressure of oxygen 
a t the blowpipe may be up to 301b. per sq. in ., and there is 
some danger of a blowback, which m ight lead to an explosion. 
Though the safety-valve m ay be nothing more th an  a simple 
water-seal fitm ent, it requires a tte n tio n ; the workers may be 
careless and forget to clear out ru st, d irt, etc.

Different intensities of heat are obtained by vary ing  the 
size of the nozzles of the blowpipe. In  the low pressure 
system the gases are m ixed by in je c tio n ; the stream  of oxygen 
rushes out draw ing acetylene as a surrounding b lan k e t; they 
m ingle in  the expansion cham ber and are then bu rn t.

The sizes of the blowpipes are designed to give certain  
power, and th is cannot be varied, a lthough the in tensity  of the 
flame can by changing the nozzle. Orifices should be gently 
cleaned w ith soft wires to prevent any chance enlargem ent, 
which would throw  the supply of gases out of balance. In  
any case the oxygen injection should not be touched. I f  a 
blowpipe is designed to supply equal parts of both gases it 
would not be economical to a lte r it.

The theoretical m ixture is 2 |  vols. of oxygen to one of 
acetylene, bu t as in practice the g reater p a rt of the oxygen 
is derived from the a ir, equal parts are sufficient for high 
pressure work and from  1-3 to 1-5 p art of oxygen to one of 
acetylene when a generator is used. Unless the pressure of 
oxygen is kept at the figure advised by the makers of the blow­
pipe, oxygen will be wasted. Suitable apparatus should be 
chosen in the lig h t of experience, guided by the size of the 
jobs to be handled.

Gas C onsum ption .— Economy in gases is effected by pre­
heating  the work. F o r an unheated weld, sheets of 3 /16ths 
alum inium  or steel both require 400 litres of m ixed gas per 
hour, but sheets f th s . thick take 1,400 litres for alum inium  
and 930 for steel. A lthough the m elting  point is lower (alum i­
nium  : 658° C. and steel any th ing  over 1,320° C.), the heat 
conductivity is very m uch greater and is a more pronounced 
factor in  th icker plate.
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The ad justm ent of the flame calls for some little  practice 
in  getting  the supply of gases equal w ithout excess of either. 
The correct flame shows two very distinct po rtio n s: a t the 
nozzle is a w hite lum inous cone surrounded by a non-lum inous 
blue p art in which there are two zones. I f  acetylene is g e tting  
in too freely the white cone is shrouded by a fa in t w hitish 
m antle whose size varies w ith the excess. I f  the pressure of 
oxygen is rig h t and both taps are wide open, acetylene is 
always in  excess; the appropriate valve is gently  tapped (often 
w ith the blowpipe itself, being handy) u n til i t  is sufficiently 
closed to give the correct current. Should it be closed too far, 
the white cone grows sm aller and the bhie coating changes to 
violet and is less transparent. Excess of either gas is bad from 
the point of view of economy, though th is may not interest 
the welder so much as its effect upon his work. Too m uch 
oxygen causes more oxide to form in the weld, giving a bad 
jo in t;  too much acetylene causes bubbles in the m elted m etal, 
leading to oxidation. Of the two evils it is generally held th a t 
the first is the greater, and some experienced men prefer to 
run a small excess of acetylene in order to make certain th a t 
there is not too much oxygen. I t  is, of course, fa r better to 
have the adjustm ent correct.

The pressure in the generator is regulated by the acetydene 
tap , and when the oxygen pressure lias been properly set, it 
should rem ain constant vary ing  the other only7. I t  is found 
that soon after starting  up there is too m uch oxygen coming 
through, this arises from the expansion by heat of the acety­
lene. This point m ust be remembered and a slight ad justm ent 
made.

rli ie  skin of oxide on the surface of alum inium  is the b\ig- 
bear of the welder, it  prevents the coalescence of the m olten 
edges and m ust therefore be removed. This can be done by 
puddling with an iron or alum inium  rod, s tirrin g  the m elt as 
the weld proceeds. This is applicable only to fairly7 th ick 
welds, the progress is slow and when finished the seam m ust be 
filed or ground level.

Composition of F lu x .— I t  is far better to use a flux of some 
kind w hich consists usually of chemical salts th a t will m elt 
earlier th an  the alum inium  and will dissolve the oxide. I t  
must be of such a constitution th a t when melted it  is ju st 
sufficiently liquid  to run over the m etal as a film w ithout flow­
ing  into the weld in  a mass, and it m ust dissolve the oxide 
quickly in the case of the rap id  working essential for th in
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plate. H eavy work, not so likely to burn through  may have 
a sligh tly  different flux. The following typ ical form ulation 
is quoted from P ain ton  : —

P er cent.
Potassium  chloride ... ... ... ... 45 
Sodium chloride ... ... ... ... 30 
L ith ium  chloride ... ... ... ... 15 
Potassium  fluoride ... ... ... ... 7 
Potassium  bisulphate ... ... ... 3

I t  is a m atter for ind iv idual discretion as to whether the 
flux is bought ready made or compounded at home. I t  is not 
very easy to make it properly because the m ix ing  must be very 
complete. The salts cannot be melted together as some of 
them wrould volatilise and there would be chemical reactions 
which would absolutely spoil the m ixture.

The m ixed powders take up m oisture from the a ir and should 
be stored in  damp-proof tins, for like the salt of old, if it gets 
damp it  loses its “  savour,”  owdng to the action of the b isu l­
phate.

The chemical action of the flux m ay be explained by the fact 
th a t under the influence of beat hydrochloric and hydrofluoric 
acids are set free and these dissolve the oxide coating.

P lu x , if kept dry, m ay be stored indefinitely, and as it is 
expensive, economy in use is indicated.

W hen used with a welding rod for th ickening the seam, 
the flux is better applied as a varn ish  to the rod. This is 
done by heating  the end of the rod and dipping it  in to  the 
tin , when a tu f t  adheres to i t ; th is is carefully  melted along 
u n til it coats about six inches of rod, which should be enough 
for the work. In  welding, the flux melts ju st before the rod 
and, runn ing  ahead of the flame, prepares the metal.

From  “  F a irp la y ”  of December 6 th  : —
S a f e g u a r d i n g ,  F o r  a n d  A g a i n s t . — The so-called D e-rating 

B ill is a t the moment casting a tem porary eclipse, so fa r as the 
general public is concerned, over the question of safeguarding 
— indeed, all th a t the P rim e M inister had to say a week ago 
a t Glasgow on th a t la tte r  subject wras th a t “ as we know it, as 
we deal w ith it, i t  is a process th a t  involves stric t scrutiny on 
lines well understood in the country, and subject to the watch­
ful control of P arliam en t at any s ta g e /’ I t  still, however, looms 
large in the Press, and has given occasion to some in teresting
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articles and correspondence in  which the advocates and oppon­
ents of the policy show such an am azing knowledge of econo­
mics, theoretical and practical, th a t the mere laym an is lost in 
amazement when it is brought home to him  th a t a problem 
which, so obviously to each school of thought has only one side 
to it, can be convincingly solved by diam etrically  opposite 
processes. Therefore I  will content m yself to-day, not w ith 
try ing  to tackle the question as a whole, bu t w ith Considering 
one or two m inor issues which have arisen out of the views 
recently  expressed on the subject.

*  *  *

F irstly , I  will take an adm irable le tter from S ir John  L a tta  
which appeared in the “  Daily Telegraph ”  011 17th November. 
The conclusion which he comes to is th a t the only sure way 
of reaching perm anent success in th is country and of absorbing 
our unemployed is to meet the prices of our competitors who, 
by working longer hours and accepting lower wages, are cap­
tu rin g  trade from consumers in In d ia , China, Jap an , etc., who 
have h itherto  taken th e ir supplies from us; and th a t “ the 
imposition of duties 011 foreign im ports cannot possibly assist 
our m anufacturers in recovering such trad e .”  That is a direct 
issue, and therefore I  do not comment on it. Also for the 
moment I will content myself w ith only calling  attention to the 
ingenious suggestion— not recommendation—th a t, as regards 
the coal and iron trades, and the v ital im portance of resuscitat­
ing  them , “  it m ight be worth considering w hether tariff re ­
formers could not im m ediately test th e ir principle w ithout 
runn ing  the risk of d isturbing our in tegral fiscal system ,”  and 
th a t “ instead of a tariff wall against the foreigner, a little  
wire netting  round offending B ritish  purchasers from abroad 
m ight suffice.”  The question he propounds is, “  W hen large 
im portations of iron and steel are contem plated, could not the 
purchaser, before com m itting him self, be asked to afford the 
Governm ent an opportunity  of deciding w hether the difference 
in  price could not at th e ir instance be abridged?’’ S ir John  
L a tta  surm ising th a t in the process the Government would be 
guided by the additional employment th a t would accrue to the 
coal and iron trades here, and th a t “ it m ight transpire th a t 
the m argin  at issue is not more than  the dole— the country’s 
ru n n in g  sore.”

E m p i r e  F r e e  T r a d e . — It is not on the above suggestion th a t 
his critics fa ll foul of S ir John L atta  ; and as fa r as I  am 
aware they are silent regard ing  his opinion t h a t : —
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“  I f  we could a tta in  F ree Trade w ithout our E m pire— which, 
unfortunate ly , the Dominions will not listen to— we would then 
have a self-supporting en tity  sim ilar to the F ree Trade th a t 
exists w ith in  the borders of the U nited  States of America. 
U nder such conditions there would be m ateria l to ju s tify  
Protection, when, like Am erica, we m ight progress in spite of 
i t ; bu t any th ing  short of F ree Trade w ith in  the Em pire would 
sim ply represent an effort to make bricks w ithout straw .”

W here S ir John  L a tta  has struck sparks from one of his 
critics, Mr. P . I. H annon, M .P ., is in  respect of the  assertion 
t h a t :—

“ W hen Am erica was under F ree Trade and we were pro­
tected, Am erican shipping made great progress while ours 
languished. W ith  the position reversed, it has been shown 
th a t Am erican ships, owing to h igh  in terna l charges, cannot 
economically compete in open world transporta tion . Germ any 
also discovered th a t her shipbuilders could not compete w ith 
F ree Trade countries, so was forced to remove all im port duties 
on sh ipbuild ing m aterials—unanswerable evidence th a t tariffs 
do increase prices.”

U .S. S h i p s  a n d  W o r l d  C o m p e t i t i o n . —As was only natu ra l, 
M r. H annon pounced on the assertion th a t it is “ owing to high 
in terna l charges ”  th a t A m erican ships cannot economically 
compete in open world com petition ; and he m ay be correct in 
em phasising the point th a t presum ably “ S ir John  L atta  a t t r i ­
butes w hat he calls the ‘ reversed position ’ to the fact th a t the 
U nited  States levy an im port duty  on iron and steel and G reat 
B rita in  does n o t.”  And he is undoubtedly righ t in poin ting  
out th a t shipping is now not dependent upon wood, bu t upon 
iron and s te e l; and he also m ay be partially7 justified in argu ing  
th a t “  the difference in the development of shipping is to be 
discovered in the fact th a t G reat B rita in  found it 
essential to develop her sh ipbuild ing because she was dependent 
upon it for her ex istence; whereas the im portan t factor in the 
developent of the U nited  States was in ternal, and showed itself 
in the vast railw ay organisations.”  W hen, however, he pro­
ceeds to argue, in effect, th a t the enormous grow th of the 
Am erican railw ay system proves th a t its vast network was 
ham pered neither in  construction nor upkeep by any im port 
duty  upon iron or steel or in ternal charg-es, Mr. H annon, so it 
seems to me, doth protest too much. He appears, indeed, to 
overlook the possible fact th a t, if there had been no such 
duties, the cost to th a t extent would have been correspondingly
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lessened, and th a t it was only owing to the superabundant pro­
sperity of the U nited  States th a t it  was not felt. Moreover, 
even if his reasoning is tig h te r th an  it may seem to some to be, 
he will certainly not win over the economic waverers to his 
side by adducing as an additional argum ent in his favour th a t 
“ in spite of duties the gross tonnage of Am erican vessels in  
1923 was over 18,000,000 and approxim ated to th a t of the 
U nited K ingdom  ” ; th a t “  it  may be noted also th a t the 
foreign commerce of the U nited States is largely  carried in 
A m erican bottoms ”  ; and by crowning it all w ith the astonish­
ing  statem ent th a t “  one other factor which seems to me to be 
overlooked is the fact th a t B ritish  shipping is h ighly  protected 
by large Government subsidies both for m ail services and for 
righ t of hire in  case of necessity.”  F rank ly , i t  does not take 
a very ta ll m an to overlook “  facts ’’ of th a t sort; indeed, an 
in tellectual pigm y would have no difficulty in doing so, assum­
ing th a t the adage still holds good th a t “  T ru th  will o u t.”

T h e  G erm an  S te e l  L e s s o n .— I f  M r. H an n o n  v itia ted  some 
otherw ise good a rgum en ts by  try in g  to over-prove his case—  
and  in c id en ta lly  in  doing  so he drew  a d ev asta tin g  rep ly  from  
S ir  Jo h n  L a tta — he need no t be u n d u ly  despondent, fo r he is in  
good com pany. M r. F . H . L am b ert, of P e n a rth , fo r exam ple, 
fa lls  in to  a very  s im ila r e rro r in  th e  course of an  otherw ise 
ad m irab le  a rtic le  con tained  in  th e  recen t sa feg u ard in g  supp le­
m en t issued by th e  “  D a ily  T e le g ra p h ,”  and  in  w hich m y con­
tem p o ra ry  pub lished  th e  views of y e t m ore leaders of in d u stry . 
I t  is not fo r me to  q u arre l w ith  M r. L a m b e rt’s conclusion th a t  
no G overnm ent should  exercise its  pow er to  im pose bu rdens on 
th e  public  for th e  benefit of an y  specia lly  selected in d u s t r y ; 
th a t  tax a tio n  is alw ays, u n d e r an y  circum stances, an  e v i l ; and 
th a t the  ca rd in a l p rin c ip le , th a t  tax a tio n  should no t on ly  be 
im posed for revenue purposes and  not w ith  th e  ob jec t of bene­
fiting  p riv a te  in terests, should be jea lously  g u ard ed . N or is 
an y  fa u lt to  be found w ith  th e  a rg u m en t— it  was also, as has 
been show n, adduced  by  S ir Jo h n  L atta-—th a t  several years 
before th e  w ar the  German Government, in  o rder to  enable 
German sh ip bu ilders to com pete w ith  ou r own, were com pelled 
to  abolish p ro tec tive  du ties on iron  and  steel requ ired  fo r sh ip ­
b u ild in g ; th e  re su lt b e in g  t h a t : —

“  The German shipbuilders did not im port steel from abroad, 
as m ight have been anticipated , bu t having the power given 
them  of buying freely from abroad, they  were able to buv 
from the Germ an m anufacturer all the steel they  required
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for shipbuild ing a t the w orld’s price, i.e ., the B ritish  lowest 
Free Trade price, instead of a t the h igher price which, owing to 
the tariff, they had hitherto  been compelled to p ay .”

A F u n d a m e n t a l  F a l l a c y .— To th a t deduction no one can 
logically object, however m uch the reasoning m ay appear to 
some to fa ll short of rea lity . M r. L am bert, however, is not 
content to let facts do th e ir own stubborn w il l ; he calls phantasy  
also to his aid , and w ith direful results, as the following quite 
superfluous statem ent shows. According to his read ing  of 
h is to ry : —

“ D uring  the first h a lf of last century, when th is country 
ŵ as P rotectionist and the U nited  States F ree Trade, the U nited 
States shipping progressively increased ; bu t when, during  the 
second h a lf of the century, the positions were reversed, our 
sh ipping increased under Free Trade un til, a t the outbreak of 
war, w e owned nearly  as m any seagoing ships as the rest of the 
world pu t together, whereas the U nited States shipping had 
gradually  decreased. The in ten tion  of a tariff is to restric t the 
exchange of goods between countries, and m ust, therefore, be 
detrim ental to sh ipp ing .”

The last assertion contained in the above ex tract w ill cer­
ta in ly  not be adm itted  by the S afeguarders; but the ra ther 
obvious fallacy contained in  it is g ran ite  when compared w ith 
the quite rem arkable error wdth w hich M r. H annon supports 
his p rim ary  assertion. As S ir John  L atta  very reasonably 
pointed out in his com m unication to the “  D aily  Tele­
graph ”  : —

“ There is one im portan t fundam ental fallacy  which seldom 
receives the consideration it  deserves. I t  is the capital which 
Protectionists make out of Cobden’s confessed belief th a t the 
world would im m ediately follow’ his free im port policy. The 
fact th a t i t  did not do so was w hat disclosed the unbounded 
benefits of a system which even he, its creator, did not com­
prehend. H ad his prognostication been rig h t, wre would never 
have atta ined  the com m anding position in  world m arkets th a t 
im m ediately followed. W e wrould have been lim ited  in our 
operation to the potentialities reposing w ithin these islands. 
G rasping the opportunity , how ever, we extend our tentacles far 
beyond those lim its ; we laid  the foundation of our matchless 
re-export trade, w hich the combined tariff operations of the 
world have never been able to uproot.”

I n c i d e n c e  o f  I r o n  a n d  S t e a m . — W hen Cobden was preach­
ing his doctrine wre were s tirrin g  as it  were to an industrial
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renaissance. The Free Trade slogan doubtless stim ulated the 
movement, anil to what extent it would have progressed w ith­
out th a t incentive no one can say; though it can be safely as­
sumed th a t even had it never been cried we should still have 
been irresistibly impelled towards the conquest of the m arkets 
of the world. But it was not the practical application of the 
principle of F ree Trade or its theoretical adoption, bu t the  
advent of iron and steam which enabled us to take the lead 
from America, in th a t, owing to the introduction of those two 
factors into the situation, she at a stroke lost the advantage 
over us which she held in the tim ber which provided her, so to 
say at the door, w ith the m aterial for shipbuilding, which we 
lacked. W ith  iron—coal being in jux taposition—and steam we 
came into our own; and we grasped our opportun itity  to such 
good effect th a t our name speedily ranked so h igh  as the sup­
pliers of the best iron and steel ships and the most reliable 
m achinery th a t we held it even up to the outbreak of the war. 
I t  was not Free Trade which gave us supremacy on the sea, 
nor Protection which robbed the U nited  States of the chance 
of w inning. R ather, as Mr. H annon puts it in the le tter above : 
“  The difference in the development of shipping is to be dis­
covered in  the fact th a t Great B rita in  found it essential to de­
velop her shipping because she was dependent upon it for her 
ex istence; whereas the im portant factor in  the development of 
the U nited  States was in terna l, and showed itself in its vast 
railw ay organisation .”

From  “ F a irp lav  ”  of December 6th :  —

S h i p o w n e r s  a n d  T h e i r  S t a f f s .— I t  is stated th a t Messrs. 
David M acBrayne, the Glasgow shipowners, have allocated 
£30,000 from th e ir profits as a g ift to th e ir staff in  recognition 
of th e ir loyal service, the cheques varying from £15 to £500. 
D uring the shipping boom, when a num ber of Companies sold 
out the whole of th e ir vessels and wound up w ith  a big capital 
profit, several cases were reported where the m anagers were 
extrem ely generous to th e ir old staffs. F o r example, one 
Liverpool firm gave to everyone in its employ sufficient W ar 
Loan to bring- in the same income as they  were rece iv in g ; in 
another case an owner, who was re tirin g , g-ave his m anager 
enoug-h money to purchase a steam er for h im self; in  m any 
instances sums representing- several years’ salaries were fo rth ­
coming-— and in others the clerks were dismissed w ith three 
m onths’ pay. The la te  S ir R . P . H ouston gave his staff no­
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tiling' when, having  sold his fleet a t a huge profit, he re tired  
from business, bu t, when he was approached shortly  before his 
death w ith a view to his doing som ething for those who had 
unfortunate ly  been dismissed, he replied th a t he would see to 
the m atter in his w ill; and he left them  £50,000. Though, of 
course, stric tly  speaking, when the heads of a firm re tire , sell 
th e ir business satisfactorily, and the staff is kept on by the new 
owners, they are under no obligation to pay th e ir old em­
ployees any th ing , it is a m atter for satisfaction to find th a t 
there are employers who still take such a personal in terest in 
the welfare of th e ir staffs as to denv themselves som ething in 
order th a t those who have served them  well in the past m ay 
still share th e ir good fortune w ith them .

The following are from “  The Shipping W orld  and H erald  
of Commerce,”  of December 12 th : —

R e l i e f  o f  I n d u s t r y .— The official explanations which have 
been given of the Governm ent’s derating  policy have dispersed 
the cloud of m isrepresentations which have been circulated 
w ithin (lie past few weeks. The scheme emerges as a well- 
considered attem pt to supersede a system of local taxation  
which has for years seriously handicapped those who are re­
sponsible for the conduct of some of the most im portan t indus­
tries of th is country. The Government was undoubtedly well 
advised to lim it relief to the trades which have been most 
seriously crippled by the war. Those who are connected with 
sh ipbuild ing and ship repairing , as well as coal exporters gen­
erally , can look forward with confidence to an easing of the 
un just burdens which h itherto  they  have had to bear. I t  is 
estim ated th a t relief am ounting to £24,000,000 will be afforded 
by the measure, and of tha t sum £ 1 0 ,000 ,000  will go directly  to 
the depressed heavy industries, export coal benefiting by 7d. a 
ton, and iron and steel coal by lOd. a ton. I f  the money 
available had been, as has been suggested, used for the general 
relief of all industries, the heavy industries would have gained 
little  advantage. On the other hand, if an attem pt had been 
made to d istinguish  between prosperous firms and firms less 
prosperous, the result would have been, in  m any instances, to 
place a prem ium  on inefficiency. As it is, every firm which 
comes under the scheme can look forward to being relieved of 
75 per cent, of the rates which it has h itherto  had to pay on 
its own premises, and it will be the gainer by cheaper ra il 
transport. The measure is a practical attem pt to give financial
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help where help is most needed, to revive the most depressed 
industries, and to stim ulate our overseas trade.

The scheme could no doubt be amended in details, but 
generally  it m ust be regarded as an honest effort to deal w ith 
w hat was little  less th an  a scandal, since business firms strug ­
gling  to make ends meet were compelled, whether prosperous 
or otherwise, to set aside a large and ever increasing proportion 
of th e ir revenues to pay local rates in accordance w ith a system 
of assessment which discouraged enterprise and efficiency. The 
Government can claim  th a t in the course which it is taking it 
has responded to the most urgent plea made to it on behalf not 
only of those concerned w ith shipbuilding and coal export, bu t 
by m iners and coal owners. A year ago, as S ir P h ilip  Cunliffe- 
Tjister recently recalled, a deputation representative of the 
miners and the mineowners came to him  from South W ales, 
and pressed upon him  two th ings. “ I f , ”  they said, “  you 
svant to do som ething which will be of substantial benefit to 
the coal trade of the country, tackle railw ay rates and tackle 
local ra tes.”  T hat is w hat the Government is doing to-day. 
On the o ther hand, the relief which is being afforded is not to 
be regarded as a national subsidy to the m ining industry  or any 
o ther industry . I t  marks an im portant stage in a new derat­
ing policy which is associated w ith the rationalisation  of our 
system of local government.

W hen the scheme was orig inally  p u t forward it was proposed 
th a t all kinds of coal should benefit equally. I t  was at the 
unanim ous request of tFe coal industry  th a t the Government 
decided to concentrate the benefit on the export coal. W h a t 
can be fa irly  urged against th is change? I t  is a superficial 
view to suggest th a t th is is helping our foreign competitors. 
B ritish  coal is little  used in foreign in d u stries ; m uch of i t  goes 
in bunkers and to foreign power stations and railw ays. The 
industry  th a t complained most of foreign com petition, as Sir 
P h ilip  Cunliffe-Lister has rem arked, was iron and steel, and 
iron and steel joined in  supporting the proposal to concentrate 
on export coal. There is consequently no cause of grievance.

N othing is to be gained by niggling  criticism s of the Govern­
m en t’s proposals. The general trend of the scheme reflects de­
mands which have been made tim e and again. I t  is an endea­
vour to rig h t a grave in justice in ra tin g  which has most seri­
ously affected our shipyards and engine shops, and has been a 
handicap  on our coal export trade. The benefits w ill not be
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•confined to these p articu la r industries, hu t will react on the 
whole industria l position in th is country.

S t e a m  or  D i e s e l ?— Tram p shipowners generally  rem ain 
loyal to the steam engine, and loyal also to coal. Most of the 
orders which have recently been placed for tram p tonnage 
show th a t there is no inclination  to adopt oil fuel or to instal 
in terna l combustion engines. I t  is not th a t  these owners do 
n o t realise th a t under certain  conditions, and on certain  routes, 
oil fuel offers advantages over coal, bu t, tak ing  a wide survey, 
they have come to the conclusion th a t economies in  first cost as 
well as in  operation, are to be secured w ith the coal-fired 
boilers and reciprocating engines. H igh-pressure steam  and 
o ther developments, all m aking for g reater speeds and lower 
costs, have influenced the judgm ent of these shipowners. There 
is, indeed, a movement, so fa r as cargo-carrying vessels are 
concerned, away from  oil fuel and the in terna l combustion 
engine. The chemist, in  association w ith the engineer, is, it  
is realised, b ring ing  about a revolution. There are experi­
enced m arine engineers who already prophesy th a t the output 
of Diesel engines has reached its zenith, and th a t in the life­
time of the present generation, few orders will be given for 
ships w ith in terna l combustion engines. T hat is probably an 
exaggeration. B ut such statem ents will render the statistics of 
L loyd’s R egister during  the next few years specially in terest­
ing , not only to shipowners, but to all who are associated w ith 
the coal industry.

C h i n e s e  P i r a c y .— T hat no effective check to piracy in  Chinese 
w aters has yet been found was proved by the attack which was 
made on the steam er A nldng , on her voy’age from  Singapore to 
China ports, w ith the loss of the lives of the officers who resisted 
the  pirates. In  spite of the recom m endations of the H ong Kong 
Commission which enquired into the Sunning  p iracy, i t  is evi­
dently  still possible for arm ed Chinese to board ships in S inga­
pore in the guise of innocent passengers, and, a t a selected 
m om ent, to overcome the officers and take possession of the 
vessels, then  escaping with th e ir booty w ithout fear of capture 
or punishm ent by the Chinese authorities. The “ Singapore 
F ree P ress,”  in com m enting upon this latest outrage,.suggests 
th a t the m atter requires fu rth e r consideration. I t  will be re­
called th a t the Commission which sat a t H ong Kong not only 
advocated the recession of the Piracy7 R egulations, bu t recom­
mended th a t the bridge should be protected by grilles and
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dodgers, and th a t guards should be stationed at the en tran ce ; 
th a t subsidiary grilles should be provided, isolating the officers 
and the first-class cabins as fa r as possible; and th a t ligh ts on 
the ship should be arranged so as to assist a defence, and th a t 
there should be a system of alarm  bells to ensure the concentra­
tion of Europeans in the event of an attack.

A n o t h e r  B u r d e n  o n  S h i p p i n g .— This represents another 
burden on shipping. I t  is not perhaps to be wondered at th a t, 
in the circumstances these precautions have not been taken on 
all vessels passing through the danger zone. B ut the A nh ing  
outrage shows th a t a scheme of defence on some such lines iso
essential to safety. “  Owners cannot be blam ed,”  our contem ­
porary states, “  for taking the view th a t it is not th e ir duty  to 
bear the whole b ru n t of an tip iracy  precautions.”

The position is one in which the authorities have a big re ­
sponsibility, and we would suggest a fu ll consideration of the 
problem by a body representative of the authorities here and in 
H ong Kong, the Chinese civil authorities, and the shipowners 
themselves, in  order th a t a remedy shall be found for a danger 
which gives this p a rt of the world a reputation as unique in 
these days of generally  safe tran sit by sea as it  is undesirable.

A P u l v e r i s e d  C o a l  E n g i n e .— Sixty years ago Dr. Otto in ­
vented his gas engine, which was designed to use the ligh test of 
all fuels. T h irty  years later, D r. Rudolph Diesel brought out 
the in ternal combustion engines, which bears his name. This 
was intended to make use of coal in a powdered form, fine dust, 
bu t to-day the engines bu ilt on his principle use oil fuel. In  an 
article in an Am erican contem porary, “ Power ’*■— a sum m ary 
of which appeared in the November 21st issue of “ The Shipping 
W orld ” —M r. R. Pavolikowski claims th a t afte r 15 years of 
development, an engine burn ing  pulverised coal directly  in the 
cylinder is in commercial operation. This engine would, there­
fore, appear to fulfil D iesel’s original conception. The Diesel 
engine using oil has disadvantages, not the least of which, as fa r 
as B ritish  shipping is concerned, being th a t oil is not a B ritish  
product. The steam reciprocating engine or steam tu rb ine has 
also disadvantages, as, for instance, th a t it seems impossible to 
obtain from any steam installation the full calorific value of the 
fuel used. The advent of pulverised fuel has rendered the task 
of increasing the efficiency of boilers easier. Is  it not conceiv-
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able th a t pulverised fuel is the m issing link  between Diesel 
m achinery and steam m achinery, in  th a t u tilis ing  the advant­
ages of both it m ay prove to have the disadvantages of neither?

The following is from the “ Syren and S h ip p in g ,” December 
18th : —

A R e m a r k a b l e  E e a t .— The story of the reconstruction of the 
Royal M ail motor-ship Loch monar was the subject of an ad­
dress at last week’s m eeting of the Belfast Association of E n g i­
neers by Mr. Jam es H arney , of Messrs. H arlan d  and W olff’s 
draw ing office. He gave a most in teresting  account of this 
engineering feat, and to indicate the accuracy w ith which it 
was carried out at H arland  and W olff’s, he stated th a t the d if­
ference between the Board of Trade m easurem ent of the length  
of the ship when she was b u ilt and th a t made by the same 
au tho rity  afte r the jo in ing  of the two parts was only -025 ft., 
or roughly a quarte r of an inch, which is so sligh t th a t the 
variation  could easily be accounted for by using a different tape 
line. A fter describing the preparations th a t had been made 
on board the new fore p art of the ship, M r. H arney  said th a t 
the Thompson G raving Dock was flooded, bu t w ith ju st suffi­
cient water to float the bow section six inches clear of the keel 
blocks, w7hich, of course, w-as not deep enough to float the after 
portion. The wdnches were brought into operation and the 
bow gradually  draw n up to the stern u n til the  side logs brought 
up on the stops. The two shores at each side of the stern bar 
and a t the after-end of the bow- portion were carried along the 
deck w ith  the ship, and there was never any chance of the la tte r 
g e ttin g  more than  a fraction of an inch out of position either 
way. The w ater was then  pum ped out of the dock u n til the aft 
end of the keel slab w*as ju s t touching the blocks. The bow 
was then  checked and corrected for list by means of the inclin ­
ing' weights, which were placed on the upper deck for this 
p articu la r purpose. The sight lines on the deck were also 
checked for alignm ent and corrected where necessary by means 
of the side shores already m entioned. The dock ŵ as pumped 
dry, the bilge shores fitted, and the keel sights checked. There 
only rem ained now- the removal of the tem porary wood bulk­
head on No. 17 fram e, wdiich was fitted for the tow ing of the 
a fte r portion from  Liverpool to B elfast, and the cu tting  out 
of the closing plates on the shell of the fore p art, w hich were 
there tem porarily  for w ater-tightness a t launching. The per­
m anent shell plates, beams, deck plates and girders b ridg ing
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the gap were then fitted and the how and stern portions m ade 
into one. The first docking of the two portions took place on 
A ugust 6 th , and they were successfully brought into position 
and joined together on A ugust 10th. On September 12th a ll 
work was completed, and the vessel as a whole undocked, th e  
jo in ing  up only occupying 28 working days. The ship is still 
a t Belfast receiving m achinery alterations.

B elfast  Sh ipb u ild in g  in  1928.— I t  is obvious th a t  th e  B el­
fast sh ipyards are no t go ing  to  b reak  any  records th is  y ea r in  
the m a tte r  of lau n c h in g  o u tp u t. The official p a rtic u la rs  are  
expected  to be availab le  in  th e  course of the  n e s t  fo r tn ig h t and  
w ill, as u sual, be pub lished  in  ou r New T e a r  nu m b er, b u t an  
ap p ro x im ate  estim ate  shows th a t ,  in c lu d in g  vessels ye t to  be 
launched , th e  to ta l tonnage of th e  p o rt w ill be in  th e  n e ig h b o u r­
hood of 80,000 tons, m ade up  by  14 vessels from  M essrs. 
tta r la n d  and  W olff and  one from  M essrs. W orkm an , C lark. 
L as t y ea r th e  Q ueen’s Is la n d  firm  launched  62,313 tons of 
sh ip p in g  and M essrs. W orkm an , C lark  48,911 tons, m ak ing  
a to ta l of 111,224 tons. The fa llin g  off is en tire ly  a ttr ib u ta b le  
to  the  fac t th a t  th e  last-nam ed  suspended operations a t th e  
b eg in n in g  of th e  y ea r and  th e  new  com pany d id  not reopen 
u n t i l  M ay 1st. T hey  have a lread y  launched  one sm all vessel, 
b u t nex t y ea r th e  u n d e rtak in g  w ill be restored  to  its  old posi­
tio n  h ig h  up  in  th e  records of B ritish  yards, as a t th e  p resen t 
tim e  i t  has, e ith e r  on h and  or on order, 11 vessels a g g re g a tin g  
close on 80,000 tons. So fa r  as th e  Q ueen’s Is la n d  is con­
cerned, the  position  is m ore sa tisfac to ry  th a n  i t  has been for a 
long  tim e, because, qu ite  a p a r t from  th e  expecta tion  th a t  the  
60,000 to n  lin e r  w ill be proceeded w ith  early  in  1929, th ere  is 
an  im posing  a r ra y  of h igh-class tonnage on h and  a t the  p resen t 
tim e, in c lu d in g  a 26,000 ton  W h ite  S ta r  lin e r , two 20,000 ton 
IJn ion  Castle lin e rs , th ree  14,500 ton  N elson lin e rs  (two of 
w hich  are in  th e  w ater), one 17,000 ton  Pacific S team  N av ig a ­
tio n  lin e r , one E ld e r  D em pster vessel of 10,000 tons, and  th ree  
p assenger sh ips fo r th e  B elfast S team ship  C om pany. A ll those 
m en tioned , w ith  th e  exception  of th e  g ia n t W h ite  S ta r  lin e r , 
whose p rim e m overs have y e t to be decided upon , are to  be 
m otor d riven .

From  the “  Jou rna l of Commerce,”  Jan u a ry  3rd :■—
S a f e t y  f o e  B e a r i n g s . A u t o m a t ic  E m e r g e n c y  L u b r i c a t ­

in g  D e v i c e .— Mr. Thomas Buchanan, M .I.M ar.E ., is respon-
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sible for an ingenious invention designed to safeguard bearings 
against overheating and its a ttendan t troubles. The device 
has been favourably considered in  engineering circles, and 
there is every prospect th a t i t  w ill be employed on engines 
where absolute re liab ility  over long periods of tim e is a 
necessity.

The device is described as a cartridge made of special m etal, 
surrounded by a predeterm ined air-space, securely screwed 
into tlie brass contain ing the bearing m etal. I t  is then  tig h tly  
filled w ith two different greases of h igh  quality  lub rica ting  
properties. Each grease has a widely different m elting  point, 
and the one forms a complete seal against the other. The 
greases are made round in  the form of a stick (like a candle).

The cartridge a t the top is herm etically  sealed. The lower 
end is open and near the runn ing  surface of the shaft. The 
upper grease has the lower m elting point and the lower one the 
h igher. Should the bearing tem perature rise too h igh , the 
h igh  m elting point grease acts in  the same m anner as a fuse for 
electric wires, for it g radually  melts by the rising  tem perature, 
e ither checking the heat or flooding the lower m elting  point 
grease into the bearing.

W hen th is occurs, am ple w arning is given, for the grease 
is made purposely odoriferous, throw ing off a strong smell th a t 
permeates the engine room and rig h t up to the deck, calling 
for atten tion  if dam age is to be avoided. The advantage in 
fitting  this simple device where foolproof positive lubrication  is 
not used is obvious.

The inventor, Thos. B uchanan, M .I.M ar.E ., who served his 
apprenticeship w ith Messrs. J .  G. K incaid and Co., is negotiat­
ing the m anufacture of the emergency lubrication device. He 
is a t present m anager for Scotland for a well-known firm of 
oil m anufacturers and refiners.

The following notice appeared in the “  Glasgow H erald  ” of 
F eb ruary  5th, and appears to indicate th a t steps are on the eve 
of being taken to ensure th a t the officers of the M erchant Service, 
both deck and engine room, should be recognised a t the true 
value, long due to them  and w ithout prejudice, it m ay be added 
to E ngineer Officers especially : —

M e r c a n t il e  M a r i n e  O f f i c e r s .— A  small non-party com­
m ittee has been formed by Members of P arliam en t to look after 
the interests of Officers in the M ercantile M arine and endeav­
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our to obtain improved conditions of service. Mr. Hore- 
Belisha, L ieutenant-Com m ander Kenworthy, and Commander 
Southby7, are the representatives of the three parties in the 
House of Commons, and E arl Howe has been requested to re­
present the committee in the House of Lords.

In  the “ Shipping- W orld ”  of Jan u a ry  19th, it  is 
stated th a t the Combustion E ngineering  Corporation 
of Am erica has recently secured an order for two 
combustion steam generators for the P h ilip  Carey M agnesia 
Company. To operate at .1,800 lb. per sq. in ., these 
boilers will be the highest pressure units in regu lar practice in 
the world. The furnace volume will be 8,400 sq. f t ., and each 
boiler will have an actual evaporation of 150,000 lbs. of steam 
per hour, witli a final steam tem perature of 815° F ah r. The 
steam is to be used in back-pressure reciprocating engines, the 
exhaust from which will be used for process purposes.

P u l v e r i s e d  F u e l .— According to “ The M orning Post ”  of 
Feb ruary  14th, confidence in the use of pulverised fuel is grow­
ing. The Berwin Moor Steamship Co.’s steam er being bu ilt byr 
the Blythswood Shipbuild ing Co., Glasgow, is well in hand to 
be fitted w ith the Clarke Chapm an System. An order has been 
placed w ith Messrs. W m . Ropner and Co., W est H artlepool, 
io r a cargo steam er of 9,000 tons to be fitted w ith the B. and L. 
system— Engineer-C apt. J .  B rand, A .R .N .— which m any of 
our members witnessed the dem onstrations of at S tratford .

Notes have appeared in the Press recently' po inting out tha t 
steel supports for a bridge or certain bridges have shown 
failures, and on enquiries into the nature and quality7 of the 
steel it has been traced to m anufacturers outside the B ritish  
Isles. This m ay be so, btit there still rem ained the im ­
portan t engineering question as to the testing of the m aterial 
and the specification setting  forth  the quality  of the steel to be 
used in order to meet the service demanded, it would appear 
th a t the m aterial supplied was short of the m ark set forth  in 
the design passed in the draw ing office.

The large num ber of bricks im ported for bu ild ing  m ateria l, 
points to a w ant of understanding  of how to uphold our own 
brickm aking to advantage.
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The dangers associated w ith  the use of ethyl petrol have 
been pointed out to users by the suppliers, and these should 
not be overlooked at any tim e but should be emphasised more 
and more due to the g reat increase of cars and transport wagons 
lin ing  roads and streets, v itia tin g  the atm osphere by the ex­
haust gases expelled; some of these are not so harm ful and 
obnoxious as others.

A ttention lias been called to a new type of power mover for 
a ircraft, which calls to mind the “ W aterw itch  ”  and the 
method of hydraulic propulsion for w ater transport. I t  is pro­
posed to draw the a ir into an area of the craft a t the bow, 
thus creating  a p artia l vacuum and tend ing  to cause a forward 
movement and to expel the a ir  aft, thus tending  to force the 
c raft forward—by double action.

------— o—-----

Boiler Explosion Acts.

No. 2854. S.S. Essex Chase.

Prepared by M r. E . P . Moroney, Board of Trade Surveyor, 
Cardiff. This report deals w ith an explosion on a m ain boiler 
on the S.S. Essex Chase. The explosion was not of a violent 
nature . One of the stays supporting a furnace crown fractured  
and the end which was screwed through  the furnace, being- 
slack in the thread , was blown out, leaving a hole inches 
diam eter th rough  which the contents of the boiler escaped. 
The Second Engineer, was sligh tly  scalded.

The explosion was due to the fa ilu re of a stay supporting one 
of the furnace crowns. The working of the furnace due to ex­
pansion and contraction was the probable cause of the stay 
becoming b rittle  and snapping off short, close to the crown of 
the furnace.

This vessel is a general trader of 2,891 tons gross, and is fitted 
with two-single-ended main boilers. She was bought from  
foreign owners in 1923. The stiffening rings and stays for the 
furnaces were already fitted when taken over by the present 
owners. The Superin tendent E ngineer for the Company, Mr. 
H . J .  Savage, has been with the firm for less th an  twelve 
m onths, and he was not aware th a t the furnaces were fitted 
w ith stiffening rings un til the accident happened. The first 
opportunity  he had of inspecting the boilers was in  Belfast 
recently.



The stiffening rings were of channel section, 3 by 3 |  by 3 
inches, made out of steel plate 5 / 16th inch thick. These were 
placed partly  around the circumference of the furnaces, leav­
ing a clearance space of about two inches, as shown on the plate. 
The supporting stays, which were of steel, 1 ^ inches diam eter, 
screwed w ith a fine thread, were spaced about seven to eight 
inches apart and p u t in from the fire side, screwed th rough the 
furnace, and some of them through the stiffening rings also. 
A cap washer and nu t were fitted to each stay and the ends of 
the stays were riveted over on the fire side. The stiffening 
rings, situated about two inches away from the furnace and sur­
rounded by boiler water, would rem ain at a com paratively 
uniform  tem perature, whilst the stays w ith the ends screwed 
th rough the furnace would be frequently  subjected to severe 
changes of tem perature, and would therefore suffer severe 
working stresses, which eventually caused a num ber of them  
to break off short. Some of the stays which have been found 
broken, but remained in the furnace, were overlapped as 
much as j  inch.

A record found in the late chief engineer’s room after he 
had left the vessel a t B arry , shows th a t 15 of these stays in 
the port boiler and 18 in the starboard boiler had been re­
newed at M alta in A ugust, 1926, to which port she had put 
in on account of the end of a broken stay being blown out. 
This is the only record available, but it is sufficient to show 
that a lage num ber of the stays were fau lty  at th a t time.

This method of stiffening furnaces is sometimes suggested, 
w ithout proper investigation being made of the cause, where 
signs of weakness or deform ation occur.

As the furnaces were of good shape and of sufficient 
strength  for the working pressure, 160 pounds per square 
inch, it was decided, afte r consultation w ith L loyd’s Surveyor, 
to remove the rings and stays from the port boiler a t B elfast. 
A fterw ards, on arrival of the vessel a t B arry  Dock, those 
fitted to the furnaces of the starboard boiler were also removed 
and the stay holes were closed w ith rivets, having the heads 
on the w ater side of the furnaces.

The present owners realise the necessity for keeping the 
furnaces clear of scale and are p articu la r in  recording the 
gauging  of all furnaces in th e ir boilers, and for this purpose 
supply p rin ted  forms to those in charge of th e ir steamers, anil 
it  is not an ticipated  th a t any fu rther trouble will arise.
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Observations of the Engineer Surveyor-in-C hief.

Stays had been screwed through the furnace to support the 
crown from a channel girder. A considerable num ber of 
these stays appear to have been renewed from tim e to tim e 
a f te r  breaking off short a t the furnace plate, so leaving a 
screwed plug in th a t plate. In  the instance reported in  this 
case, the threads of the plug were so wasted as to have no 
holding power, and the broken end was blown out.

The Owners and Classification Society Surveyors are now 
of the opinion th a t these furnace supports are unnecessary 
and have removed them  all, p lugging up the stay holes in 
the furnaces. No fu rth e r trouble should now be experienced 
if these plugs are well fitted and are watched to guard 
aga inst leakage.

No. 2857. S.S. W ollaton.

Report No. 2857 deals w ith  a m anhole door explosion in  the 
m ain  boiler of the S.S. W ollaton, the details of which were in ­
vestigated by Mr. W . E . McConnell, London.

The jo in t of the bottom m anhole door blew out and the con­
tents of the boiler escaped through  the space left by the dis­
placem ent of the jo in ting  m aterial, f f m . Brown, fireman, 
was scalded on the legs, bu t not seriously.

The explosion was caused by the corrosion of the manhole 
door and of the boiler end-plate flange which fitted into it. 
Erom the effects of this corrosion the door had become a very 
slack fit, and the face of the spigot formed by the boiler end- 
plate flange was not level, so th a t the jo in ting  m aterial could 
not be retained in its correct position.

The W ollaton  is a steel single screw cargo steam er engaged 
in general cargo trade between K in g ’s Lynn and R otterdam . 
On the m orning of 20th F ebruary  the vessel was on her way 
down the Lynn Channel, outw ard bound, when at 9.45 a.m . 
the jo in t of the bottom m anhole door blew out. I t  was evident 
that the jo in t would have to be remade, and as there was only 
one boiler the ship had to be detained a t a suitable anchorage 
whilst the boiler was em ptied and a fresh jo in t made. A fter 
rem aking the jo in t, steam was raised on the boiler, and at 7.45 
a.m . on the following m orning, 2 1 st F ebruary , an attem pt 
was made to proceed; bu t the jo in t failed again, and by 8.30 
a .m . the leakage was so serious th a t it was decided to re tu rn
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to K ing’s Lynn for perm anent repairs. The old door was found 
to be half an inch slack horizontally and |  of an inch vertically , 
and it was therefore condemned and a new door w ith a bossed 
rim  and a stra ig h t flat flange for the jo in ting  surface was sup­
plied. The corroded face of the spigot and the surfaces ad­
jacent were built up by the electric welding process and su it­
ably dressed to form a good jo in ting  surface.

All th is work had been completed before I  saw the boiler, 
and the particulars given as to the extent of the corrosion are 
from the evidence of the present chief engineer, M r. J .  M. 
P etty , who only joined the vessel 011 the day before the ex­
plosion ; the previous chief engineer died w ithin a few days of 
leaving the ship. I  examined the m anhole door jo in t faces 
when the boiler was em p ty ; the wasted m aterial had been re­
placed by electro-deposited m etal and a good and fa ir surface 
made, so that with due care there should not be any recurrence 
of the defect which caused the explosion.

Observations of the Engineer Svrveyor-in-Chief.

The am ount of slackness reported suggests th a t the manhole 
door had been in an unsatisfactory condition for some tim e. 
The danger of allowing boiler manhole doors to be used in such 
condition has frequently  been pointed out in these reports, and 
it is im portant tha t those responsible for the m aintenance of 
boilers should ascertain th a t the doors are a good fit when 
m aking their inspections.

The vessel was disabled, but luckily at a position where 
anchoring was possible.

No. 2858. Steam Traw ler Rowsay.

Report No. 2858 deals w ith an explosion which took place 
in the combustion cham ber of the boiler of the Steam Traw ler 
Rowsay. The causes leading to it were investigated by Mi-. R. 
\ \ . Gunston, H ull.

The explosion was not violent. A hole about § inch long by 
1 16th inch wide developed in the back plate of the starboard 
combustion cham ber, th rough  which the contents of the boiler 
escaped un til the fires were draw n and the boiler blown down.

The explosion was caused by the back plate of a combustion 
cham ber corroding 011 the w ater side at the flanging.
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This traw ler makes regu lar trips from H u ll to the Dogger 
Bank fishing grounds, the trips lasting  about six or seven 
weeks. On 10th F ebruary , 1927, the vessel le ft H u ll on such 
a trip  and arrived a t the Dogger Bank on the 12th F ebruary , 
1927. A t 12.30 p.m . on th is day a hissing noise was heard 
inside the starboard furnace, and w ater was seen runn ing  from 
the ash-pit. I t  was a t first though t a tube was leaking, and it 
was decided to draw the fires and blow down the boiler so as 
to insert a stopper in  the defective tube. On going into the 
combustion chamber, however, i t  was found there was a hole 
rig h t through the solid plate. This hole was in  the flanging 
and about level w ith  the gra te , as shown on the P la te . No 
attem pt a t repair was made by the sh ip ’s staff, and the ship 
was towed back to H ull by the steam  traw ler Endon.

In  Septem ber, 1921, it  was found th a t  the back plate of the 
combustion cham ber was w asting round the stays on the w ater 
side, and th a t the stays were thus losing th e ir hold on the plate. 
All the stays in the th ird  row from the bottom  were therefore 
removed, and the plate was b u ilt up on the fire side by elec­
trica lly  welding on pads about ^ inch in  thickness, and new 
stays were then  fitted. This was a w arning th a t the plate 
m ight be w asting in o ther places, and it  appears it  was in ­
spected every three m onths when the boiler was opened out 
for a thorough cleaning. I t  was impossible, however, to see 
the part th a t eventually failed, and the com paratively small 
but deep pit-hole w-as overlooked.

R epairs have been effected by electrically  welding a pad on 
to the fire side of the p late, covering the hole and tak ing  in  the 
adjacent stay. The vessel has since done two trips, and the 
repairs have proved quite satisfactory.

Observations of the E ngineer Surveyor-in-C hief.

The necessity for thorough exam ination is illu stra ted  by the 
com paratively triv ia l nature of the defect which pu t the boiler 
out of action and disabled the ship. F o rtunate ly  the casualty 
occurred under such conditions th a t the vessel could be towed 
back to port.



Books Added to Library.

“ Tlie Jou rna l of Commerce, A nnual Review of Shipping, 
Shipbuilding, M arine Engineering and A llied Industries, 
during  the year 1928.”

The articles contributed to the “ Review ’ cover the range 
of all shipping interests and the usual standard of excellence 
is m aintained. In  particu la r the engineering contributions are 
most in teresting . The increasing popularity  of Diesel 
m achinery has had the effect of spurring  steam engineers to 
g reater efforts to obtain economical results from the methods at 
their disposal and to seek new m aterial to meet the com petition. 
The results of their labours are th a t the new steam turbines 
associated w ith refinements in the stokehold are once again 
likely to lead in economy and re liab ility . The progress made 
during  the year and the prospects in this respect are au th o rita ­
tively discussed in more than one of the articles.

The successful application of pulverised coal burn ing  to a 
number of vessels is dealt w ith and some in teresting figures on 
the possible economies in this direction are quoted. The com­
plete practical and economical success of pulverised coal burn­
ing would be of inestim able value to the country, and would 
undoubtedly save a considerable portion of the forty odd 
millions of pounds th a t are spent annually  on foreign oil.

The “ A nnual Review ”  is particu larly  fortunate in its con­
tributors, and should be read by all interested in ships and 
shipping.

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

Election of Members.

List of those elected at Council meeting of February  4th , 
19^9: —

M embers.

W illiam  M urray Calder, L t. (E .), R .N ., 22, W atling Street, 
G illingham , Kent.

Jam es M ontgomery Crawford, 5, Ailsa Place, A yr, Scotland. 
E rnest H enry Myles Davies, 27, Laltoun Road, B rixton, 

S .W .2.
W illiam  Ross Deane, 33, R estalrig  Terrace, L eith .
A rchibald S tu art Askew D uncan, 155, Norman Road, Leyton- 

stone, E . l l .
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Dewi Gwynne Evans, China N avigation Co., L td ., Butterfield 
and Swire, Shanghai, China.

A rth u r Thomas Griffith, 1, T hornhill Gardens, Sunderland.
H arry  Edw ard H earnden, 31, H ertford  Road, B arking, Essex.
K arl Otto K eller, 3, W est M ount, Sunderland.
A rth u r S utherland, 53, South P ark  Road, W im bledon, 

S.W .19.
Companion.

David A lexander W eir, M .B .E ., 1, P ier Head Chambers, 
Docks, Cardiff.

Associate-M embers.

Frederick Melvin Atkins, 12, Branksome Road, R edland, 
Bristol.

A rth u r Jam es Sambell, 16, Cam bridge S treet, St. Thomas, 
E xeter.

Associates.

Robert Gibson Gray, 201, Kentwood H ill, T ilehurst, Reading.
P eter A rth u r M ontgomerie Simpson, Q .M .S., R .E ., M ilitary  

Cold Stores, M arsa, M alta.

Transferred from  Associate Member to Member.

Alfred Dennison, Eastcliffe, The Prom enade, W hitley Bay.
Charles J .  H am pshire, M atthew Keenan and Co., Bow, E .3.
N. G. R utherford , c /o  B ritish  S tar Contra Propeller and 

R udder Co., 9, M incing Lane, E.C.3.

Transferred from  Graduate to Associate Member.

Robert Cyril Prowse, 1, Northcote S treet, South Shields.

E L E C T IO N  OF M EM BERS. 85



Board of Trade  Examinations.

List of Candidates who are reported as having passed examina­
tion under the provisions of the Merchant Shipping Acts.

For week ended 5th Jan iary,  1929:—

B ooth , T om  P . 
O sborne , M a tth e w  D. 
S m ith , G ilb e r t  T . ... 
F o rb e s , T h o m as H . 
R en w ick , H e n ry  M. 
M itd h e ll, I a n  M.
M u ir , J o b n  ...............
S h e a re r , D a n ie l 
M ilne , J a m e s  M . 
B uO hanan , J a m e s  C. 
N eve, H e rb e r t  
W ilso n , W ill ia m  J .  
B a ch , P a t r ic k  F . ... 
H o lm e, T h o m as

GRADE.
l.C .M .E .1.e.

2.C . 
l.C .M . 
l.C .M .

l.C .
l . C .
1 .C .
2.C. 
2.C. 
2.C . 
2.C. 
2.C. 
2.C.

PORT OF EXAMINATION. 
L ive rp o o l

G lasgow
»>

»
London 

N o r th  S h ie lds

For week ended 12th January 1929 :—

A tk in so n , T h o m a s ... 
G ou ld , E rn e s t  A. ... 
R a im es, P e rc y  H . ... 
W id d as , G ordon  
Cook, G eorge W .
A ves, J a m e s  E .
F ra m e , W illia m  C. 
C ra w fo rd , Ja m e s  M. 
H u n te r ,  D o n a ld  H .... 
G a rd n e r ,  Jo h n  
S tone , R o b e rt McA. 
F in n ie , R o b e rt 
B e n n e tt, A r th u r  C. 
E v a n s , J d h n  E . C. ... 
H a r r is o n ,  R ic h a rd  H . 
Ja c k so n , R id h a rd  ... 
K e n d ric k , R o n a ld  
M cK enzie, R o b e r t  A . 
Jo n e s , P e rc iv a l  F . 
S te w a rd , Jo h n  
F o s te r , G eorge F . ... 
O sm an , Ja m e s  
T h o m a s. T im otihy E . L. 
M o ir , N o rm a n  F .  ... 
C oley, H a r r y  R .
B u r t ,  K ennetlh

l.C .M .E .
l.C .M .E .
l.C .M .E .
l.C .M .E .

2.C.
2.C.

l.C .M .E .
l . C .
1.C.
2.C. 
2.C.

2.C.M.
1.C.
2.C. 
l.C . 
l.C . 
l.C .
1.C.
2.C. 

l.C .M .
l.C .M .E .
l.C .M .E .

1.C.
2.C .

1.C.M.
2.C.M.

For week ended 19th January, 1929:

D u n n , J o h n  M . M. 
T a s k e r .  W ilf re d  E . 
B u ll, L eslie  S. C. ... 
M a cK in n o n , Joihn ... 
Duff, R o b e r t  E . 
M cM illan . A le x a n d e r  C.

l.C .M .E .
1.C .M .E.

l.C .
1.C.
2.C. 
2.C.

L ondon 

N o r th  S h ie lds

S u n d e r la n d
G lasgow

H u ll

L iverpoo l

London

G lasgow
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For w e e k  en d ed  19th  J a n u a r y , 1929—c o n tin u e d .

NAME.
A n d e rso n , E d w a rd  W . 
C ra ig ie , E rn e s t  W . 
K e lly , J a n ie s  W . ... 
L it t le jo h n , T h o m a s B. 
M cln toslh , J a m e s  ... 
A n d erso n , G eorge ... 
L e isk , T h o m a s E . ... 
L u m sd e n , Ja m e s  D . 
M o rr iso n , Ja m e s  F . 
S ta r k ,  D av id  
De-Snoo, S idney  
P ro c to r ,  S y lv es te r  ... 
E o b e r ts , R o b e rt A. 
S im p so n , A r th u r  F . 
S parlces, L e o n a rd  A. 
C a rm id h a e l, A r th u r  
Foggo, George T.
M a sse r, E o b e r t  S. ... 
M cF a ll, A lb e r t  
K n e a le , ,7 oh n E .
L ea , A r t h u r ...............
D u n c a n , A c h ib a ld  S. A. 
H a r r in g to n ,  J o h n  J .  
S im m o n s, H a ro ld  J .  
E ic h a rd s ,  O h arle s  P . 
W ood , G eorge  T . ... 
B ra m le y , P e rc y  
G a rg e t t ,  B a lp h  S. ... 
M a n d e rv ille , W illia m  II  
E o b in so n , S id n ey  ... 
S te r lin g , Jo*hn B . ... 
B ro w n , L eslie  L . ... 
Jo h n so n , L ew is D .
K e r r ,  J a n ie s  L . 
R id h in g s , C h a rle s  W . 
C la rk , J a m e s  E . M . 
G riffith s , T re v o r  L . 
L lew elly n , K eu b en  J .  
S ym m ons, W a l te r  ...

GRADE.
l.C .
l .C .
l.C .
i . e .
1.C.
2.C .
2.C.
2.C.
2.C.
2.C.
l.C .
l.C .
l.C .
l.C .
1.C.
2.C. 
2.C. 
2.C. 
2.C.

1.C.M.
2.C.M . 

l.C .
1.C.
2.C. 

l.C .M .E . 
l.C .M .E .

l.C .
1.C.
2.C. 
2.C. 
2.C. 
2.C. 
l.C . 
l.C .
1.C.
2.C. 
2.C. 
2.C. 
2.C.

PORT OP EXAMINATION. 
L e ith

L ive rp o o l

L ondon

N o r th  S h ie ld s

S o u th a m p to n
C ardiff

For week ended 26th January, 1929

C oudh, K e n n e th  G. 
C ro p ley , H o ra c e  E . 
S ib b a ld , J a m e s  
W a lla c e , E o b e r t  B. 
M c G in n is , E d w a rd  P . 
M illa r ,  J o h n  H . 
C ro w th e r , H e n ry  T . 
D av ies , E rn e s t  H . M. 
B eav is, E o n a ld  C. ... 
P a x to n , K e r r  
S h ie ld s, G eorge  F .  ... 
W a t t ,  A d am  S. F . .. 
W ood, A r th u r  W . ... 
B e rry , G eorge  W . ... 
W e s tb u ry , C h a rle s  H . 
C rook, H a r r y  
D obson , S ta n le y  H . 
H a r tn e s s , J a m e s  G.

l.C .M .E .
I.C .M .E .
l.C .M .E .

1.C.
2.C. 
2.C . 
l.C .
1.C.
2.C. 
2.C . 
2.C. 
2.C. 
2.C. 
1.C. 
l.C .

l.C .M .E .
l.C .M .E .
l.C .M .E .

L ondon
»>

G lasgow

L ondon

L iv e rp o o l

S u n d e r la n d
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For w e e k  en d ed  2 6 th  J a n u a r y . 19 2 9 —c o n t in u e d .

NAME.
S e d g w ic k , J o h n  L . ... 
H o d g e t ts ,  Jo lhn  
S ta in c lif f e ,  J o h n  
D e n n is o n ,  A l f r e d  ... 
R o b in s o n , S id n e y  ... 
M c M u lle n , C h a r le s  L . 
L a w s o n , W i l l i a m  ... 
C l in d h ,  J o h n  M . C. 
C h a r l to n ,  Jo lh n  G . 
C r a ig ie ,  J o h n  A .

GRADE.
l .C .M .E .

2.C.
2.C.

l .C .M .E .
l .C .M .E .

1.C .
2.C. 

E x . l .C .  
E x . l .C .  
E x . l .C .

For week ended 2nd February. 1929:

M a tth e w s ,  Jo lh n  A . ... 
S c o tt ,  G i lb e r t  W . ... 
R e id ,  R o b e r t  
G in z le r ,  J o h n  R . 
T h o m p s o n , E r n e s t  L . 
W h i te ,  F r a n c i s  W . 
M u r r a y ,  W i l l i a m  F .  
B a i r d ,  Jo lh n  C.
M e a re s ,  H e n r y  W . ... 
E v a n s ,  L e o n a r d  V . 
L o v e ll ,  H a r r y  W . ... 
D a v ie s ,  H o w a r d  G . 
F is h le ig h ,  F r e d e r i c k  T . 
H o o p e r ,  J a m e s  S . ... 
S a u n d e r s ,  H o w a r d  R . 
N a y lo r ,  J o h n  V .
Y a te s ,  Jo lh n  P .
G e r r ie ,  N o r m a n  R . 
J o h n s to n e ,  I a n  I .  B . 
W i t t s ,  J o h n  W . ... 
R e id ,  A r c h ib a ld  M cA . 
C a m e r o n ,  D u n c a n  ... 
C o o p e r , J a m e s  D . ... 
W ils o n ,  G eo rg e fi M cD .
B a ld ,  J a m e s ................
H o r r e y ,  W il f r e d  S . 
S c a rtlh , G e o rg e  R . ...
B eg g , D a v i d ................
H a y ,  G e o r g e ................
W ils o n ,  A lf r e d  W . 
H a r v e y ,  O liv e r  ']'. ... 
L o w e , A rn o ld  J .  
M atth ew s, C h a r l i e  G . 
G a u n t ,  B e n ja m in  ... 
M c F a r la n e ,  S y d n e y  
J o h n s o n ,  A lb e r t  G . 
W o o d , Jo lh n  ................

l .C .M .E .
l .C .M .E .

1.C.
2.C. 
2.C . 
2.C.

2 .C .M .
l.C .
l.C .
1 C.
1.C.
2.C.  
2.C. 
2.C . 
2.C.

2 .C .M .
1.C.
2.C . 
2.C.

E x . l .C .
1.C.
2.C. 
2.C. 
2.C.

l .C .M .E .
l .C .
1.C.
2.C . 
2.C .

l .C .M .E .
1.C.
2 .C .
1.C.
2.C. 
2.C.

l.C .M .E .
l.C .M .E .

For week ended 9th February, 1929:

M c F a r la n e ,  W a l t e r  ................ ............ l .C .M .E .
M i l le r ,  J o h n  P ....................................... ............ l .C .M .E
C a i r n s ,  H ug ih  G ..................................... l .C .
J o h n s to n ,  W i l l i a m  ................  l .C .

PORT OF EXAMINATION. 
S u n d e r la n d

N o r t h  S h ie ld s

L o n d o n  
N o r t h  S h ie ld s

L o n d o n

B e l fa s t

C a rd if f

L e i th

L iv e rp o o l
G la sg o w

))

N o r t h  S h ie ld s  

»
S o u th a m p to n

»>
»»

L ive rp o o l

»>
»»
•»

G la sg o w
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F or w e e k  en d ed  9th F e b r u a r y  1929-
NAME.

M cCallum , W illiam  ..............
Bucihanan, R obert T ......................
M cK endrick, Jam es W .................
W a tt, R obert T ..................................
W illiam son, A lexander M.
Jam ieson, Jam es A. ..............
Hogg, H en ry  .........................
K ay, R o b e r t .....................................
Briggs, Jo h n  .........................
Dowzer, T hom as II. R ...................
E llis, F red  .....................................
Lucas, Jo h n  H ..................................
C ollister, Joihn H .............................
Copland, T hom as C. ..............
H allow ell, E dw ard  ..............
Powell, H ugh  .........................
Slhuck, W illiam  .........................
C harlton , H orace T . ..............
E llison , E dw ard  .........................
M acadam , Jam es ..........................
Brigihty, Jam es W . ..............
C a rr , Edwin W ................................
Ja c k lin , Enoch E ..............................
W est, L eonard  J ..............................
B roadley, A lb ert E. ..............
B row n, F ra n k  H . S. ..............
H ooker, F red eric  H .......................
W lhitwam, Sidney G .......................
A w bery, A r th u r  E. ..............
Dowling, W illiam  P .......................
P u rse , W illiam  .........................
B ruce, Jam es H ................................
C risp, F red erick  ..........................
Storey, George S ..............................
T u rn b u ll, M atthew  R ...................
Thom pson, H a r o ld .........................
Edden, George R ..............................

■continued.

GRADE. PORT OP EXAMINATION.
l.C . G lasgow
2.C. t i
2.C.
2.C.
2.C.

2.C.M . »
i . e . N o r th  S h ie ld s
2.C. »>

2.C.M. >»
l.C .M .E . L iv e rp o o l
2.C .M .E . »»

l.C .M . »»
l.C .
l.C . »»
l.C . »»
1.C. »>
l.C . ,,
2.C. »
2.C. „
2.C. ,,
2.C. H u ll
2.C. »»
2.C.
2.C. ,,
l.C . L ondon
l.C . ,,
l.C . ,,
l.C .
2.C. yi
l.C .
2.C. ,,

l .C .M .E . S u n d e r la n d
i .e .
l.C . »)
l.C . >>
2.C.

2.C.M. „





I N S T I T U T E  OF M A R I N E  E N G I N E E R S .
INCORPORA TED .

Patron: HIS M A J E S T Y  THE KING.

Hon

S e s s i o n  1929.
President-Elect: S ie  R o b e r t  B. D ix o n ,  K .C .B ., D .E n g . 

T reasurer: A l f r e d  R o b e r t s o n .  Hon. Secretary : J a s .  A d a m s o n . 

Members of Council.
Chairm an:  *W . E . F a r e n d e n .  Vice-Chairm an:  J R . T . WILSON.

*J. C a r n a g h a n . 
* J . C l a r k .
JR . T . Cl a r k e . 
t J .  L . C h a l o n e r . 
£ H . G . D i x o n . 
tC .  A . F l o w e r .

*R. M. G i l l i e s . 
t W .  D . H e c k , B .Sc. 
t S .  N . K e n t . 
fA . T . Q u e l c h , 

B .S c., O .B .E .

* J . J .  Mc K e n z i e  
}J. N i c o l . 
tA .  F .  C . T im p s o n , 

M .B .E .

t  E lected  1927. * E lected  1926. J  E lected 1928. 
Conveners of Committees:

L ib rary  and  R ead ing  Room — J .  N i c o l ,.
J .  T h o m .

Social E v en ts— A . R o b e r t s o n .
P roperty — C h a ir m a n  o f  C o u n c i l . 
M em bership— H . G . D i x o n .
Titan ic  E ng ineering  Staff 

M emorial F u n d — J a s . A d a m s o n .

A w a rd s — J a s . A d a m s o n , A . H .  M a t h e r .
Finanoe— C h a ir m a n  o f  C o u n c i l .
Issue of T ransactions )  C h a ir m a n  o f  

and  A dvertisem ents )  C o u n c i l .

Papers & L ec tu res— A . F .  C . T im p s o n ,
M .B .E .

Representatives:
The M erchant Shipping A dvisory Com m ittee— J a s . S h a n k s .

Corrosion R esearch Com m ittee, In s titu te  of M etals— J a s . M. D e w a r . 
E ngineering  School T ra in ing — J a s . A d a m s o n .

H eat E ng ine  T rials Com m ittee—
J a s . C a r n a g h a n , G . J .  W e l l s .

B ritish  E ngineering  S tandards Association :—
Standardisation  of P ipe Colouring—A. E . C r i g h t o n .

P e t r o l e u m  P r o d u c ts  fo r  E n g i n e e r in g — J .  L .  C h a l o n e r . 
S ta n d a r d i s a t i o n  o f G e a rs  a n d  G e a r  M a te r ia ls  fo r  C r a n e s  & D e r r ic k s — A . E .  CRIGHTON. 

S c re w  T h r e a d s — E n g i n e e r  R e a r -A d m ir a l  W . M . W h a y m a n , C .B .,  C .B .E .  
R e d u c t io n  o f w id th  a c ro s s  f la ts  o f h e x a g o n  B o lt s  a n d  N u t s —

R . S. K e n n e d y  and A. F .  C. T i m p s o n , M .B .E .
M arine Oil E n g ine  T rials Com m ittee—S. B. F r e e m a n , C .B .E ., M .E ng.

Royal N aval R eserve—J . B. H a r v e y .
T he New In te rn a tio n a l Association for T esting  M aterials—

A . T . Q u e l c h ,  B .S c  , O .B .E . 
Vice-Presidents:

London A r e a — G e o r g e  A d a m s , R .  B a l f o u r . 
A. E . C r i g h t o n . J. M . D e w a r . B. P . 
F i e l d e n , J .  B . H a r v e y .R .  S .  K e n n e d y , 
A .  E . L a s l e t t . R o b t . L e s l i e . R .N .R . ,  
O .B .E . .  A .  H .  M a t h e r , J o h n  M c L a r e n , 
H. A . R u c k - K e e n e , J. S h a n k s , J. H .  
S i l l e y , O .B .E . ,  J. T h o m , F .  M . T i m p s o n , 
G. J. W e l l s . E n g r .  R e a r - A d m i r a l  W . H .  
W h a y m a n . C .B . ,  C .B .E . ,  A . R . T .  W o o d s , 

Liverpool A rea— E n g . - C a p t .  W i l l e t t -B r u c e , 
R.D., O .B .E . ,  R .N .R . .  M . E n g .  S t e r r y  B . 
F r e e m a n , C .B  E . , M . E n g .

*Hull A rea—H .  G. D i x o n  (Member of Council). 
C ardiff Area— T . A l l a n  J o h n s o n , J.P. 
Newcastle Area— S u m m e r s  H u n t e r , junr., 

Engr.-Lieut.-Com . J. O . M o r g a n , R .N .R .  
M anchester Area— A l e x . P. T r a i l l , W h .  E x .  
Southam pton Area— F. J. B l a k e , R .D . ,  R .N .R .  
Glasgow— J. H o w d e n  H u m e , J. R . R i c h m o n d , 

C.B.E.
G reenock— J a s . B r o w n . C.B.E.
Dundee—W . S. T h o m p s o n

A b e r d e e n — W . P .  H u n t e r .
B e l f a s t — F .  E .  R e b b e c k , J .P .
R o y a l  N a v y — E n g r . - C a p t .  H .  A .  B r o w n , R . N .  
M e r c h a n t  N a v y — M . F l a n a g a n  ( M e s s r s .  

A l f r e d  H o l t  &  C o .,  L t d . ) ; J ,  D .  S m i t h  
(B r i t i s h  I n d i a  S . N .  C o .)

A n t w e r p — L t . - C o l .H .  J .  P .  B e l i a r d . D .S .O .  
B r i t i s h  C o lu m b i a — W . G  W i n t e r b u r n . 
C a l c u t t a — J o h n  M c C a l l u m .
B o m b a y — H .  B . S p i e r s ,
S y d n e y — A . C . H e r o n .
M e l b o u r n e — A . E .  B a t t l e .
W e l l i n g t o n ,  N e w  Z e a l a n d — D . K .  B l a i r .
N e w  Y o r k — A . W . M u r r a y .
B u e n o s  A y r e s — P . J .  A d i e .
K o b e — A . W a t t .
S h a n g h a i — J .  S . M c G a v i n .
H o n g  K o n g — E n g  - L i e u t . - C o m .  F .  W . J a m e s  

R .D . ,  R .N .R .
S i n g a p o r e — W . M e l l o r .
D u r b a n — J o h n  S t e w a r t .
S a n  F r a n c i s c o — F .  G .  A r c h b o l d .

* G. W. Buckwell, re tired .



NOTICES.

Tuesday, April 9th, 6.30 p.m. — “ The Relative M erits of Pulverised Fuel and  
M echanical Stoking and th e ir  Application su itab le  fo r M arine P urposes,” by 
Mr. W. E. W oodeson, Ju n r., B.Sc., (for Pulverised  F u e l) ; Mr. J . S. G ander 
(Member), (for Mechanical Stoking).

S aturday, A p rii;i3 th .—Ju n io rs’ Social and Dance,

Tuesday, May 7th, 6.30 p.m .—“ Developm ents in M arine Steam  R eciprocating  
Engines,” by Mr. W. J. Muller.

O ctober.—Engineering Congress, Tokyo. R epresen tative. Mr. A. W att (V ice-Presi­
dent), Kobe. Papers a rranged  for a re :—

“ M odern Tendencies In Oil Engine Design,” by Mr. W. S. B urn., M.Sc.
(Member).

“ Modern Developm ents of M arine Steam  Propulsion .” by Mr. G. R.
Hutchinson i Member).

L ig h t  R e fresh m e n ts  p ro v id ed  a t  S. 3 0  in  th e  L ib r a r y  p r io r  to  th e  M e e tin g s .

1929.

THE AKROYD STUART LEGACY— Under the  t e rm s  of th is  Legacy, an  
a w a r d  of approx im ate ly  £56  is offered for th e  bes t  p a p e r  read  a t  the  
I n s t i t u t e  before May 31st ,  1929, and  subseq u en t ly  du r in g  consecu tive  two- 
y e a r  per iods,  on “  The Origin an d  Development of Heavy Oil E ng ines .”  Full 
p a r t i c u l a r s  may be ob ta ined  on ap p l ica t ion ,  a lso  re  E ssays  for  Awards.

The Associat ion  of E ngineer  Surveyors  m ee ts  in our p rem ises  on the  f i rs t  
S a tu r d a y  in each  m on th  a t  7 p.m.

The Oil Engine T ria ls  Committee Reports , Nos. I.-V, in Booklet Form, 
a re  now av a i lab le  a t  4 /-  each ,  plus p os tage  2d. per  copy. Copies m ay  be 
<obtained from  the  In s t i tu te .

The London Shipping O rchestra  m ee t  for  p r a c t i s in g  in th e  Lecture Hall on 
Monday evenings .

In  response  to a n  Inv i ta t io n  received from The Scientif ic  an d  Technica l  
Club, 10b, Fox S tre e t ,  J o h a n n e sb u rg ,  Sou th  Africa,  it  h a s  been a r ra n g e d  t h a t  
any  of our Members ca l l ing  a t  Jo h a n n e s b u rg  may v is i t  the  Club, and  any  
Members f rom South  Africa ca ll ing  a t  London, m ay  v is i t  our  Prem ises .



ALEX. BOYLE (Vice-President).



I t  is w ith  k e e n  r e g re t  t h a t  w e re c o rd  th e  d e a th  o f  A lex . B oy le , 
V ic e -P re s id e n t,  w h ic h  to o k  p la c e  a t  h is  h o m e , “  C a r t s b u r n , ' ' N o r th -  
w ic k  P a rk  R o a d , H a rro w , o n  F e b ru a ry  2 7 th . T h e  fu n e ra l  w as a t  t h e  
C ity  o f  L o n d o n  C e m e te ry , I lfo rd , o n  M a rc h  4 th , w h e n  m e m b e rs  o f  h is  
fa m ily  c irc le , s e v e ra l o f h is  o ld  a s so c ia te s  a n d  f r ie n d s  w e re  p r e s e n t .  
H is  s o n , E n g r . - L ie u t .  C o m . H . A. B oy le , D .S .C ., h a v in g  b e e n  re c e n tly  
t r a n s f e r re d  f ro m  S o u th a m p to n  to  S . A frica  as L lo y d ’s R e g is te r  S u r ­
v e y o r , w as u n a b le  to  b e  p r e s e n t .  H is  so n  in - la w , R e v d . W . T a th a m , 
c o n d u c te d  th e  se rv ic e  a t  t h e  g ra v e .

A lex . B oyle w as b o rn  a n d  e d u c a te d  a t  G re e n o c k , t h e n  se rv e d  h is  
a p p ie n t ic e s h ip  w ith  M e ssrs . R a n k in  &  B la c k m o re . H e w e n t to  sea  
in  1872 in  t h e  B ib b y  L in e  a n d  th e  L e y la n d  L in e , a n d  se rv e d  in  th e  
“ A lb a n ia n ,”  “ A ra b ia n , '' “ B u lg a r ia n ,"  a n d  o th e r  s te a m e rs  in  t h e  l in e . 
H e  w as p ro m o te d  to  C h ie f -E n g r .  in  1875 a n d  i t  is  in t e r e s t i n g  to  n o te  
t h a t  h e  se rv e d  in  o n e  o f  t h e  s te a m e rs  t h a t  J a s .  W e ir , o n e  o f  th e  
fo u n d e rs  o f  G . &  J .  W e ir , C a tl ic a r t ,  h a d  se rv e d  in  a n d  t h i s  r e s u l te d  in  
a  f r ie n d s h ip  b e tw e e n  th e m .

H e w as A ssist. S u p t . -E n g r .  in  th e  L e y la n d  L in e , L iv e rp o o l, fo r  
a b o u t 18 m o n th s ,  u n t i l  h e  w as a p p o in te d  S u rv e y o r  o f  t h e  B o a rd  o f 
T ra d e  in  1884, a n d  w as in  th e  L o n d o n  a re a  t i l l  a b o u t  1892, w h e n  h e  
w as t r a n s f e r re d  to  D o v er, a n d  r e tu rn e d  to  L o n d o n  a b o u t  1897. H e w as 
a f te rw a rd s  a p p o in te d  to  S o u th a m p to n  a s  S e n io r  S u rv e y o r . In  1905, in  
su c c e ss io n  to  J .  A. R o w e , w h o  fo llo w e d  a f te r  J .  M a c fa rla n e  G ra y , h e  
w as a p p o in te d  C h ie f  E x a m in e r  a n d  c a m e  b a c k  to  L o n d o n . I n  1909 h e  
w as p ro m o te d  to  t h e  office o f  E n g in e e r-S u rv e y o r- in -C liie f ,  V ic to r ia  
S t r e e t ,  W e s tm in s te r ,  a n d  w as r e t i r e d  in  1916.

D u r in g  th e  t im e  h e  w as S u rv e y o r , h e  w as w e ll-k n o w n  a ro u n d  th e  
D o c k s , a n d  r e s id in g  a t  F o re s t  G a te , h e  w as in te r e s te d  in  t h e  fo u n d a ­
t io n  w o rk  a n d  p ro g re s s  o f  th e  I n s t i t u t e ,  in  w h ic h  h e  a lso  le n t  a  h e lp in g  
h a n d  a n d  se rv e d  as M e m b e r  a n d  C h a irm a n  of C o u n c il. W h ile  a t 
S o u th a m p to n  w h e re  a  c e n t r e  h a d  b e e n  e s ta b l is h e d , lie  a lso  g a v e  a 
h e lp in g  h a n d .

O n h is  r e tu r n  to  L o n d o n  h e  c o n t in u e d  h is  i n te r e s t  a n d  h e lp  an d  
w as w ell w o r th y  o f  h is  e le c t io n  as a  V ic e -P re s id e n t  o f  t h e  I n s t i t u t e .

T o  M rs . B oyle a n d  th e  fa m ily  c irc le  o u r  s y m p a th y  is  e x te n d e d .


