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The economic conditions which govern the shipping and ship­
building industries are peculiar, if not unique. Shipping 
enjoys a v irtual monopoly, since it is not appreciably affected by 
com petition from land and air. Shipbuilding is perhaps the 
only m ajor industry  which exists solely for the purpose of sup­
p lying the needs of an im portan t monopoly. I t  is obvious th a t 
if these tw in industries find them selves suffering from a period 
of depression, the rem edy m ust come from  w ithin. From  the  
point of view of world shipping, S ta te  subsidies m ust inevitably 
tend  to reduce the gross earnings of the industry  as a whole.

The shipowner has no direct in terest in  the prosperity  or 
otherw ise of the shipbuilding industry . The shipbuilder, on 
the o ther hand, is entirely  dependent on the po ten tial profits of 
the  shipowner. The logical remedy for depression in the ship­
build ing industry  is for the shipbuilder to build ships th a t are
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more efficient. He lias it in liis power to compel shipowners 
to scrap existing  tonnage on a large scale, if he can produce 
new tonnage so efficient tha t in com petition w ith them  the older 
vessels can 110  longer earn profits.

F re ig h t ra te  levels are governed, not by the ra te  a t which 
the bulk  of tonnage available can show a reasonable profit, bu t 
by the ra te  which can be accepted by the m ost efficient tonnage. 
The capital cost of a new ship, the* book value of an ex isting  
ship, or the sale price of a second-hand ship do not necessarily 
bear any real relationship to profit earn ing . A period of low 
fre igh ts may, as we all know, last a few years, and if, during* 
th a t period only the m ost efficient new tonnage can m ake a 
trad ing  profit, it is cold comfort for the owner of a second-hand 
ship to congratu late himself' on not having so m uch deprecia­
tion to provide for when his ship is again able to operate a t a 
profit.

R everting  to the shipbuilding industry , it is evident th a t the 
policy of rationalisation and concentration of bu ild ing facili­
ties cannot directly  stim ulate the placing of contracts. A con­
certed policy of im provem ent over existing  tonnage is the final 
solution of the problem. Every ship launched which is 110 
b e tte r than  existing tonnage is in effect an economic 
boom erang which will recoil on the shipbuilding industry  as a 
whole, whereas a new ship of super-efficiency is an economic 
torpedo which m ay cause m any vessels to be towed to the scrap 
yards. W h a t is needed is an organisation which, by research, 
experim ent and invention, will succeed in effecting a m aterial 
and comprehensive im provem ent in ship design, not necessarily 
by radical changes, bu t by cum ulative im provem ents in detail.

T h e  M o r e  E f f i c ie n t  S h i p .

I 11 considering the problem of the more efficient ship, it is 
essential to form a m ental p icture of first cost and of operating  
cost. F igu re  1 shows in diagram  form, an approxim ate 
analysis of the capital cost of a typical tram p steam er.

F ig u re  2 shows a corresponding analysis of the operating cost 
expressed in term s of the freigh t ra te  a t which the ow ner’s profit 
is zero. Both these diagram s are instructive. The former 
shows th a t unless the shipbuilder is also an engine builder, 
about tw o-thirds of the cost of the ship goes to the m anufac­
tu rers of m aterials and m achinery. W h a t scope there is for 
economy in construction is therefore largely  lim ited to the 
rem ain ing  th ird  of the to ta l cost, and the cost of shipyard



A N A U Y $  I $ OF* T H S  d O $ r  OF A  M O D ER N  TRAM P SYgAMER (1930), 

CARRYING ABOUT 3,000  TOMS, PLA IN  SPECIFICATION , FITTED FOR 

GRAIN CARGOES, W IT H  T R IP L E  EXPAHgtON ENGINES OF 2,500 I.H.P 

SERVICE. S P E E D  lO K N O T S , M A X I J v\U A A  D R A F T  2 5 - 0 .

FIRST COST. 100£

STEEL* MATERIAL. Z5-0

MAIN ENG.INES * BOILERS. 23 5 

STEBL LABOUR. 150

WOOD 5 OUTFIT: MATERIAL. 10-5 

ESTABLISHMENT CHARGES. 9  0 

YVOOD # OUTFIT LABOVR. 7 0  

DECK MACHINERY. 4 0

E R  AUXILIARIES. 3 0

P R O F IT  3 0
Fig. 1.
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labour is responsible for tbe bulk  of this. A lthough these 
figures re la te  only to a modern tram p steam er, i t  is evident 
th a t the position is very inflexible. I t  is only when the builder 
is able to build a series of vessels from  a successful standardised 
design th a t there is m uch scope for reduction in capital cost.

T urn ing  to the operating cost, we see th a t from the point of 
view of increased efficiency the bulk of the charges on the 
fre igh t earnings are for all practical purposes outside the ship­
bu ild er’s control, nam ely, port charges, insurance, repairs and 
brokerages, which collectively absorb about 70 per cent. I t  
is understood of course th a t the relative percentages will vary  
appreciably for different ships and for the same ship on different 
voyages. They m ay be taken, however, as giv ing a fairly  
accurate indication of the position.

Crew’s wages and provisions absorb an am ount which is 
norm ally of the same order as the cost of propulsion. I t  is 
therefore evident th a t economy in personnel on board ship is 
alm ost as im portant as economy in propulsion. I t  is conceiv­
able th a t inspired research in th is direction m igh t yield valu­
able results. For example, on tram p steam ers, pending the 
perfection of pulverised fuel firing, there is a strong  case for 
a simple, compact and reliable m echanical stoker.

F rom  the point of view of cost of propulsion, these figures 
do not, however, te ll the full story. The real price per ton 
of fuel for propulsion is the nom inal price plus fre ig h t ra te  
and m inus the cargo handling costs per ton of cargo. Consider, 
for example, a 10,000 ton tram p steam er bu rn ing  30 tons of coal 
per day at an average price of £1 per ton, for 200 steam ing days 
per annum . Suppose the average fre igh t ra te , afte r deducting 
cargo hand ling  expenses and allowing for ballast and 
“ capacity  ”  voyages, is 10 /- per ton. The real price of 
bunkers is therefore £1  10s. Od. per ton and the real cost of pro­
pulsion is £9,000 per annum  in lieu of the nom inal figure of 
£6,000. Are we not ap t to overlook this point, and assess the 
value of say 1 per cent, propulsive economy at £60 per annum  
in the above typ ical instance, whereas its  tru e  value is £90 per 
annum  ? The capitalised value of a £90 per annum  economy is 
about £1,800, and th is illustra tes m ost forcibly, the im portance 
of securing the last ounce of propulsive efficiency.

P liO P D L S IO N .

Before the hea t energy in fuel has been converted into useful 
work, serious losses occur a t every stage of the process, as 
shown diagram m atically  in F igures 3 and 4. The diagram s
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THERM AL, 8 M ECHANICAL LOSSES IN A M O D E R N  D IE S E L  E N C .1H E -

CALORIFIC VALUE, o r  ORDINARY MESEL OIL (NEY^JOO^, 

EXHAUST / RA DIA TIO N  ETC. 3S-2

H E A T  T O  COOUNC! W A T E R  *  23-8

P R O P U L S IO N  . (  S .H .P  TO T .H .p )  13 8

M ECHANICAL, IN  E N G IN E  6 0  I

M E C H A N IC A L  IN THRUST TRANSMISSION (  SHAFTING. -4 I 

U SEFU L vyO B K . 20-8

*  A F T E R  D E D U C T IN G  A N  A L L O W A N C E  
FOR H E A T  -DUE T O  P IS T O N  F R IC T IO N .

Fig. 4.
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relate respectively to a modern trip le expansion engine of about 
2,500 i.li .p . and to a corresponding modern Diesel engine. 
W hen one contem plates the alm ost microscopic am ount of 
useful work which is u ltim ately  ex tracted  by therm al and 
m echanical processes from the laten t energy in one pound of 
fuel it is not surprising th a t devices for effecting economies at 
alm ost every stage are being continuously developed.

I t  is in teresting  to note the perhaps not altogether fortuitous 
occurrence of equivalent therm odynam ic devices in the case of 
steam  and in terna l combustion engines. Thus the B auer-W ach 
exhaust turbine and the exhaust turbo-electric auxiliary  drive 
correspond to exhaust gas boilers. Super-charging corre­
sponds therm ally to forced d ra ft and so 0 11 . I t  is possible th a t 
the diesel engine m ay be responsible for a tendency to elim inate 
the slide valve. Certainly the rivalry  between coal and oil h as 
been h ighly  stim ulating  and m utually  beneficial.

The problem of the propeller rem ains partia lly  unsolved. A 
simple design, of the correct diam eter and surface and of 
uniform  pitch, is very difficult to improve upon, for, as in a th e r­
modynamic system, certain losses are absolutely inevitable. I t  
is impossible to recover any of the linear energy of the slip 
stream  w ithout destroying th ru st. As for the ro ta tional 
energy, which is a direct consequence of the torque, the whole 
m ay be recovered theoretically, and a large percentage of it  in  
practice.

A nother unavoidable loss is in the skin friction of the blades, 
and as the loss m ay be considerable, efforts should be made to  
minim ise it. I t  is surely false economy to use cast iron even 
for a tram p ship propeller. A cast iron propeller m ay be as 
efficient as, or in some cases more efficient than  bronze, when 
new, but the surface p ittin g  after perhaps a few m onths’ service 
m ay easily resu lt in an im portant if not im m ediately apparent 
loss of efficiency. The most serious loss, particu larly  in the case 
of a single screw ship, is in “  th ru s t deduction ,”  or the suction 
of the screw on the after body. Due partly  to the naval arch i­
te c ts ’ presentation of this factor in analysis, the actual m agni­
tude of the effect is partly  concealed, otherw ise steps m ight 
have been taken to reduce it. A th ru st deduction factor of 
1'34, which is quite norm al for a tram p ship, means th a t the 
suction am ounts to 34 per cent, of the th ru st. Expressed as a 
fraction of the hull resistance, however, we find th a t this m eans 
an increase in resistance of no less than  51’5 per cent. 
T he so-called “  wake gain ”  does not really  compensate for
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this, because if there were no wake the propeller could be 
redesigned w ith substan tial increase in efficiency. To reduce 
th ru st deduction either the after-body m ust be specially fined 
w ith this specific object in view, or the propeller m ust be carried 
fa rth er astern . The la tte r  alternative im plies a radical 
departure from the norm al type of stern , b u t it opens up the 
possibility of a substan tia l gain. In  the case of tw in  and quad­
ruple screw ships, the ideal position for the propellers is 
obviously am idships, because the “  th ru s t deduction ”  then 
becomes a negative instead of a positive resistance. The screw 
suction is exerted on the fore body and reduces the hu ll re s is t­
ance. The form wake, if any , is negative and this m akes it 
possible to secure a h igher propeller efficiency. This idea has 
been developed by de Meo, the Ita lian  Naval A rchitect.

The post-war discovery th a t there is a substan tial economy 
to be picked up in the propeller slip stream  by the use of certain  
well known devices needs 110 comment here beyond the fact th a t 
the application has h itherto  been largely  to single screw ships. 
The extension of corresponding m ethods to tw in screw ships 
dem ands tw in rudders, one im m ediately abaft each screw. A 
lead in th is direction has been given by the designers of the new 
D utch M otor L iner Colombia, and no doubt other vessels will 
be sim ilarly equipped in the near fu ture.

H u l l  I m pro v em en ts .

Considering the question of hull design generally, it is certain  
th a t even w ith conventional forms of hull, new vessels continue 
to be bu ilt w ith lines which fall somewhat short of the optimum . 
A more serious m atte r is th a t the experim ent tanks in th is 
country  are so fully  occupied w ith  routine commercial testing  
of norm al types of hull, th a t there is little  or 110  tim e for 
system atic research work 011 departures from  conventional 
designs. Our Classification Societies can certainly be relied 
upon to facilita te  the development of new types which m igh t 
ordinarily  be prejudiced by the rig id  application of standard  
scantling  num erals.

From  the shipbuilders’ point of view, the most desirable inno­
vations are those which cannot readily  be adapted for the p u r­
pose of increasing the efficiency of existing  tonnage by direct 
fitting  to an ex isting  hull, and of course new hull forms are 
ideal in this respect.

Skin friction, for the bulk  of tonnage, is the m ost serious 
component of hull resistance. The reduction of this item  can
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be attem pted in various ways. F irs t, forms can be developed, 
such as tliat. due to Maier, which perm it of a reduction in wetted 
surface on given displacem ent and dimensions, and which in 
addition allow the stream  lines to take a shorter path.

Secondly, our m ethods of coating the underw ater hu ll are fa r 
from  perfect. A smooth surface which would rem ain smooth 
would reduce fuel bills enormously. M arine grow ths cannot 
in general a ttach  themselves to hard surfaces such as glass, 
porcelain or clean steel. By applying a soft coating of paint 
we make it possible for fouling to take place, and we are then 
compelled to apply “  anti-fouling ”  coatings, which rely either 
on their poisonous properties or on their ability  to fall off when 
grow ths attach  themselves. N either method is fu lly  effective 
and since rustless steel has not appeared in a form suitable for 
shipbuilding, we m ust look for an anti-corrosive composition 
w ith  an u ltra-hard  surface. Is this too much to expect of 
modern chemical research ?

Shell b u tts  and edges are responsible for quite a small per­
centage of the to tal resistance, bu t if small gains are to be 
accum ulated, here is one of them . In  F rance and Germ any 
there is an increasing tendency to have the shell b u tts  facing 
forward, on the principle th a t the resistance of a cone is less 
when towed apex aft than  with apex forward. This change 
over involves no ex tra  cost. F u rth er, a ship alongside a quay 
is ju s t as likely to move astern as ahead.

Bilge keels are \isually too resistfu l from the point of view of 
longitud inal motion and not sufficiently resistful from the point 
of view of ro tational motion. In both respects the not too 
d is tan t fu tu re should see an improvement.

W ave resistance is natu ra lly  an im portant factor for large 
vessels of the liner type on the one hand, and for sm all vessels 
of the traw ler type on the other. Between these extrem es lies 
the tram p steam er, and because its wave resistance is relatively 
small it is alm ost invariably neglected. Nevertheless it is a 
fact tha t for a series of tram p vessels increasing in size from, 
say 5,000 tons deadw eight to 10,000 tons deadweight there are 
a t each stage certain com binations of 1.1).p. block coefficient 
and service speed which should be avoided if maximum 
efficiency is to be a tta ined  in each case. By keeping clear of 
synchronism  between the bow and stern system  a sm all bu t 
not negligible economy is inevitable.

On fast vessels of the liner type, the design characteristics 
a re  not always capable of sufficient ad justm ent to prevent
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synchronism , hence the bulbous bow. This b rings the prim ary  
bow wave fu rther forw ard, thereby a ltering  the positions of 
the secondary wave crests along the vessel’s leng th . Obviously 
a  bulbous bow is useful for certain  com binations of leng th  and 
speed, bu t not for others. W ave resistance is alm ost entirely  
governed by the vessel’s form at the bow, and the am ount 
depends largely  on the energy absorbed by the bow wave, and 
is roughly  proportional to the square of the wave heigh t. F or 
exam ple, w ith a bow wave 3 feet in heigh t, flatten ing  the wave 
by  2 inches will reduce the wave resistance by 10 per cent. 
This very desirable effect can be achieved by the simple b u t 
ra re ly  practicable expedient of fining the lines. A lternatively  
a  horizontal fin can be fitted in way of the bow wave crest. 
Tank experim ents confirm the beneficial effect of such a device, 
bu t it is not a seaw orthy arrangem ent for ocean-going vessels. 
A more practical method is to design the contour and lines of 
the bow in such a way th a t the bow crest has no tendency to 
Occur at any given point, in other words the crest is spread out 
and  thereby flattened. This is precisely w hat the M aier form 
does, and referring  to F igu re  5 it will be seen how the effect 
is achieved. There is not sufficient scope in the lines of a full 
vessel of block coefficient g reater than  '76 to effect an extensive 
modification of th is nature. The m ethod is ideal for vessels of 
re la tively  h igh  speed and somewhat full form s for th a t speed, 
and also for shallow draft vessels. For vessels having block 
coefficient below about '68, the advantage falls away.

P a sse n g e r  S h ip  D e s ig n .

In  passenger ship design there are certain  points of special 
im portance which are w orthy of comment, as for example cabin 
arrangem ent, stabilisation and vibration. Space does not, 
unfortunate ly , perm it of their being dealt w ith  as fu lly  as would 
be com m ensurate w ith their im portance.

If  the demand for passenger ships is to be stim ulated , they 
m ust be made far more com fortable where com fort is needed, 
and less ostentatiously  luxurious where luxury  beyond a certain  
lim it can add nothing to the am enities of the vessel. Cabins 
m ust be larger so th a t every first-class passenger has a bed 
ra th e r than  m erely a super-bunk. There would be fewer 
cabins, b u t there m igh t well be more passengers. There is 
a lready a tendency in th is direction, particu larly  in D utch 
vessels and in the more m odern F rench  liners, b u t even so, 
m any passenger ships to-day suffer too m uch from  the tendency 
to  keep to  old style fittings in cabins. W itness, for example,
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how long it has taken to get any th ing  like a universal adoption 
of runn ing  w ater in cabins, in contrast to the individual tank  
system s for each cabin. The clinging to “  excrescences ” 
such as bunk curta ins and standby candle lam ps are other cases 
in point.

On a large passenger ship p itch ing  is not of m uch conse­
quence, b u t ro lling  undoubtedly does more to m ake potential 
passengers deny them selves the joys of ocean travel than  any 
other single cause. I t  is unlikely  th a t ro lling  will ever be 
elim inated, b u t it  should be m itigated  by an ti-ro lling  tanks 
a n d /o r  by gyroscopic stabilisers, both of which are fitted, bu t 
by  no m eans as extensively as they should be.

A lternatively  and preferably, would it not pay shipping and 
sh ipbuild ing in terests a thousand-fold to devote a substan tia l 
sum  for intensive research directed tow ards the discovery of a 
scientific cure for sea-sickness? The resu lts of such a dis­
covery would undoubtedly be far-reaching.

V i b r a t i o n .

Second only to m al-de-m er in its  disagreeable effects on pas­
sengers is vibration. Frequencies above 1,000 per m inute are 
aud ib le  and are commonly known as “  noises.”  Below 1,000 
the v ibration  ceases to be audible, bu t the forced oscillation of 
the  tym panum  of the ear persists, w ith  the drum m ing effect 
w ith  which we are all fam iliar. I t  is no exaggeration  to say 
th a t m any m odern passenger ships leave m uch to be desired 
from  the point of view of v ibration . This applies equally to 
ships propelled by turbines and by  any form of reciprocating 
m achinery. F ortunate ly , during  the las t th ree years the 
m athem atical trea tm ent of the subject has advanced sufficiently 
to perm it of the principal na tu ra l frequencies of the hu ll and 
shafting  to be calculated w ith  a degree of precision previously 
unattainable. This is of the u tm ost im portance, because it 
m eans th a t in the in itia l stages of the design precautions can 
be taken  to avoid the occurrence of critical speeds over the 
range of service r.p .m .

E l e c t r ic  S yn c h r o n isa tio n .

Absolute im munity from vibration is, however, the ideal to 
a im  at, and unlike so m any ideals, there is no reason why it 
should not be atta ined , particu larly  on tw in and quadruple 
screw  ships, w ith  the aid of electrical synchronisation of the



Fig. 6. One of the Winton 4-cycle Airless Injection Main Engines of the M.Y. “ Olive K.” showing: the synchronising Flywheel Alternator,
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m ain engines and propellers and tlie “  isolation ”  of all 
auxiliaries. The main engines would he equipped w ith a lte r­
nating  curren t generators in lieu of flywheels, the two 
generators being electrically coupled so th a t the engines could 
be run  a t exactly  the same revolutions and in any specific phase 
relationship. This system  would also perm it of the elim ination 
of v ibration from the propellers, because the port and starboard  
screws could be keyed to the shaft in such a way th a t the blade 
im pulses on the hull annid  each other. The new m otor yacht 
Olive K  has been fitted w ith  such an installa tion  by her owner,. 
M r. Charles F. K e ttering , V ice-President of General Motors 
C orporation, and D irector of their research laboratories. This 
vessel m ust be considered as epoch m aking in the sense th a t she 
is probably the first m echanically propelled vessel w ithout any  
perceptible v ibration  a t any speed. On the Olive K ,  the 
synchronising gear consists of two contact heads driven at cam 
shaft speed, connected through  a h igh  tension coil. Synchro­
nism  can be obtained on any firing sequence of the cylinders 
by m eans of a “  synchroscope,” which projects an in term itten t 
spot of lig h t on a ro ta tin g  disc.

S p e c ia l is e d  S h ip  T y p e s .

I t  is by no means unusual for shipbuilders to design, 011 their 
own in itia tive , specialised types of ship to satisfy  the needs of 
a p articu lar service, as, for example, the standard  fru it 
carriers bu ilt by a well-known Swedish firm. Quite fre­
quently  supply creates dem and, and the development of 
new types of hu ll and m achinery may, and often does, provide 
a solution for a previously unexploited service. Since the ten ­
dency of world shipping is po inting continuously towards a 
h igher degree of specialisation, shipbuilders should realise th a t 
this tendency is in their own in terests and should do their best 
to prom ote it by  intensive study of the technical requirem ents 
of every service and trade route.

D uring the last few years we have seen turbo-electric and 
diesel-electric, propulsion solve the problem  of m ain tain ing  a 
h igh  propulsive efficiency a t both full speed and cruising speed. 
I 11 refrigerated  fru it and m eat carriers the m axim um  ’tween 
deck space is a sine qua non, and for such ships the horizontal 
diesel engine solves another problem . For vessels such as tugs 
and ferry-boats, battery-electric propulsion and pilot house 
control make it possible to dispense w ith the engine room staff. 
R e-cliarging can be dealt w ith at the base or term inal.
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A tram p steam er need not be a ttractive , blit it m ust be 
efficient. A p a s s e n g e r  ship m ust be attractive— to passengers 
■—and m ust partia lly  sacrifice efficiency for speed. There is an 
interm ediate class of vessel, of rapidly increasing im portance, 
which m ust a ttra c t both  passengers and freights. W e have 
attem pted  to indicate the m ain avenues by which greater 
efficiency and g reater attractiveness m ay be achieved, and 
w hich, if pursued, would, we believe, stim ulate a progressive 
dem and for new tonnage.

DISCUSSION.

M r. J .  H a m i l t o n  G i b s o n  (Vice-Chairm an) stated th a t the 
Authors had ra th e r disarmed criticism  by the introductory  
rem arks of D r. T u tin , bu t he wished to say th a t had tim e 
perm itted  the Papers Committee would have asked the Authors 
to am plify certain  parts of their paper and if possible give 
more details where only general statem ents appeared. I t  was 
hoped th a t in  order to make the paper more understandable, 
these necessary additions m ight be made by the A uthors in  
th e ir considered rep ly  afte r the discussion. For instance, he 
though t th a t  more m igh t have been made of the proposal to 
place the propellers am idships instead of a t the stern, and th a t 
some details of Mr. de Meo’s scheme would have been useful. 
I t  m ay be th a t some of the Members would know w hat th a t 
scheme was. H e  m ust confess th a t he did not u n til he came 
across a reference in  *“  The Engineer ” of December 5th last. 
I t  would occur to m any th a t paddle wheels provided a well- 
known example of am idship propulsion, and i t  seemed pertinen t 
to enquire w hether com parative data was available showing 
the advantage, from a hu ll resistance point of view, of paddles 
versus screws. I t  seemed to him  th a t here was a good s ta rtin g  
point in  advocating any such change.

W ith  regard  to factors of “  th ru s t deduction ” and “  wake 
g a in ,” and the effect of rudders 011 the propeller slip stream , 
he wondered w hether the A uthors had considered the K itchen 
reversing rudder. H e though t th a t some useful data m igh t be 
obtained in  th is  connection. W ith  th is rudder, although the 
p ropeller th ru s t 011 the th ru s t block was always ahead, the 
rudders could be m anipulated  so th a t the slip stream  m ight 
•escape aft, or it  m ight be all projected forw ard; they  could be 
so held th a t  the vessel would rem ain stationary , in which case 
the th ru st deduction m ust be 100% ; or go half speed astern,

* See abstract on page 1032.
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when the th ru st deduction would be in  the neighbourhood of

Dr. Robb, in  his paper read before the In s titu tio n  of N aval 
A rchitects at Liverpool last year, compared certain  ships. In  
one case the th ru st h .p . was actually  15% less th an  the effective
h .p ., although the effective h .p . usually  represents the irre ­
ducible m inim um . C ertain ly  there were substan tial economies 
to be picked up in the propeller slip stream , but he suggested 
th a t i t  was ra th e r an exaggeration to say th a t it  was in  any 
sense a post-war discovery. Two vessels to which Dr. Robb 
referred  were sister ships, in  which the tow rope h .p . was 723. 
In  one ship the th ru s t h .p . was 757, which is about norm al, 
whereas in  the other, which had a different form of rudder and 
stern fitting , the th rust h .p . was only 027, i.e ., 15% less than  
the tow rope or effective h .p . ; a very rem arkable and suggestive 
result.

T urn ing  now to F igs. 3 and 4, in  which the modern 
steam reciprocating engine was com pared w ith  the modern 
Diesel engine, lie though t one m ust be careful not to be misled 
by mere words and phrases. l ie  strongly suspected th a t the 
A uthors’ example of a modern tram p steam er was no more 
m odern than  40 to 50 years ago. The figures of superheat and 
vacuum  should be given. He had ju s t received some rem arks 
from  M r. John  N eill, of the N orth E astern  M arine E ngine 
W orks, who was well known to M embers of the In s titu te , in 
which he pointed out th a t the percentage of useful work would 
be increased if they took into account super-heated steam. He 
p u t forw ard the following revised figures as against those 
quoted in  F ig . 3 of the paper : —

E ngine due to condenser circu lating

Total useful work ... ... ... 6'74%
M r. N eill went on to say th a t  these figures were, of course, 

obtained by tak ing  th is so-called “  m odern ” reciprocating 
engine and adding superheat to it. W ith  a superheated

w ater
Boilers due to rad ia tion , etc. 
Engines due to condensation, radia-o

tion, etc. ...
Propulsion
M echanical in  engine
Steam  pipes due to pressure drop ...
M echanical in engine th ru st trans-

3-93%
449%
0-00 0/7o

'20% (as quoted)

mission and shafting
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quadruple job, the useful work would be increased to 7% . If , 
however, one considered a modern high pressure tu rb ine in sta l­
lation such as th a t of the Empress of Jnpan, the useful work 
would be 15%, which was even better than  the Diesel in s ta lla ­
tion, taking1 into account the cost of fuel.J O •

In  th e ir reference to vibration, the A uthors sta ted : “  This 
applies equally to ships propelled by turbines and by any form 
of reciprocating m achinery .” A sweeping statem ent of th a t 
kind, he subm itted, sim ply could not stand. He did not th ink  
i t  carried any weight w ith those who, like him self, had had 
m any years experience w ith  reciprocating engines, including  
some of the most perfectly  balanced reciprocating engines of 
th e ir tim e, and tu rb ine m achinery. He did not th in k  th a t the 
ru n n in g  of any com bination of reciprocating engines could 
ever compare w ith the pure ro tary  m otion of a tu rb ine or an 
electric drive. I f  they could abandon reciprocating m achinery 
altogether, both main and aux iliary , there was little  need to 
worry about vibration at all. In  a purely  ro tary  job vibration 
did not occur except a t the propeller, as referred to in  the 
paper.

The A uthors had throw n out so m any challenges and the 
paper was so fu ll of controversial m atter th a t there was room 
for alm ost endless discussion. I t  was hoped, therefore, th a t 
subsequent speakers would rise to the bait, and thus throw more 
lig h t on the m any in teresting  points which had been raised.

M r. C. D. F a r m e r  (The Sperry Gyroscope Co., L td .) 
(Visitor) said th a t the A uthors in  th e ir most in teresting  and 
stim ulating  paper had alluded to ro lling , and the desirab ility  
from the passenger’s point of view of preventing it. R olling  
was one of those parasitic losses to which the A uthors had 
referred. Ships were fitted w ith bilge keels, and they caused 
a resistance to propulsion of th ree or four per cent. As 
a ship rolled, the resistance was increased by 2 to 3% or more. 
R olling m eant more rudder, wide angles of rudder and conse­
quent parasitic  losses. From  the passenger’s point of view 
there was the sea sickness trouble, therefore it  was very desir­
able to prevent rolling. One very definite way of doing so 
which had been used in  th ir ty  or more ships, was the use of 
the gyroscope. A certain  num ber of warships had been fitted 
w ith th is  device; one was an a irc raft carrier, the  gyroscope 
being fitted to facilita te  landing. A large proportion were very 
luxurious yachts of 1,000 to 2,000 tons displacement. The 
resu lts had been so successful th a t the owners could afford to pay
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for a stabiliser. I t  imposed no stra in  on the hu ll. A ship did 
not roll heavily  u n til a num ber of waves in  harm onic succes­
sion acted on the ship. In  practice the waves passed under 
the ship. I t  was a very vexed question, and undoubtedly the 
first cost of a stabilising p lan t had stood in  the way of its 
adoption in  m erchant ships, bu t the stabiliser had now reached 
the m erchant shipping world. I t  was his privilege to announce 
th a t  the Lloyd Sabaudo had ordered a large stabiliser p lan t 
for th e ir new ship Conte di Savoia. The p lan t was being b u ilt 
in  E n g lan d  by the Sperry Gyroscope Company under the 
S p erry  patents. T hat ship would go to sea w ith in  the next 
y ear, when the results would be seen. I t  was bound to cause 
considerable stir among passengers and shipping companies, 
who would wonder w hat had  caused the Company to take th is 
step. I t  had probably been consideration of the passengers’ 
psychology and w ith the idea of a ttra c tin g  trade.

Mr. J .  C a ld e r w o o d  (Member) stated th a t the A uthors’ 
com m ents on propellers suggested, though possibly they  did 
not in tend  th is, th a t  the standard  propeller was as efficient as 
any th a t could be designed under norm al conditions. This 
was possibly true  a t the revolution speeds common tw enty years 
ago, but the m odern tendency am ong engineers was towards 
h igher engine speeds; th is, however, was checked by the fear 
of loss of propeller efficiency w ith  the type of propeller avail­
able. In  th is  connection the various tank  au thorities had 
allowed th e ir research on propellers to lag  fa r behind m odern 
requirem ents. A few researches had been carried out on special 
b lade sections w ith  the object of im proving efficiency a t the 
same speed, w ithout any great success having been attained , 
b u t no attem pt had been m ade to attack  the m uch more 
im portan t problem  of re ta in ing  at m uch h igher speeds the same 
■efficiency as th a t of the norm al type of propeller. W h a t was 
required  was research on propeller blade sections corresponding 
in  characteristics to “  h igh  lif t  ” aeroplane w ing sections. In  
th is  way propeller diam eter could be kept low, and thus a good 
p itch  ratio  obtained a t h igh  revolution speed. W hen naval 
architects had tackled and solved th is problem , engineers would 
be ready to take fu ll advantage of the h ig h er speeds allowed, 
and  in  th is  way m achinery would become lig h te r and cheaper 
and require less space, which was w hat the naval arch itect was 
•certainly dem anding.

The A uthors had suggested th a t  the paper was intended to 
prom ote the p lacing of new tonnage, but if the table in F ig . 2
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was correct, the shipowner would hard ly  be encouraged to dec 
th is. I f  th is  table was exam ined, i t  would be noticed th a t th e  
charges am ounted to 100% of the freigh t earnings, leaving no 
profit. Perhaps the A uthors could explain the various item s 
in  the table more fu lly . In  particu lar it would be in te resting  
to know w hat was covered under the heading “  P o rt charges,”

O  O '

as th is seemed to be excessively high.
In  the various tables of comparison given, the tram p steam er 

runn ing  a t 10 knots had been taken as a basis, but he suggested 
th a t under modern conditions there was so little  demand for 
th a t class of tonnage th a t few if  any orders were likely to be 
placed. The ship th a t was demanded to-day by the shipper, 
which the shipowner m ust provide if he wished to rem ain in  
business, was a vessel runn ing  at 12 knots or m ore; in  m any 
trades speeds of 15 knots were demanded and the tendency was 
towards fu rth e r increase of speed. He suggested th a t the 
value of the paper would be enhanced if the A uthors included 
in th e ir reply comparison tables re la ting  to the modern fast 
cargo liner.

As an advocate of the heavy oil engine it was possibly no t 
his place to point out th a t the A uthors had been ra ther hard  
on the steam engine in  the table given in  F ig . 3. He m ust 
agree w ith M r. H am ilton Gibson th a t m odern steam m achinery  
could p u t up a m uch better perform ance th an  th a t shown, and 
even a very old trip le  engine should show somewhat better 
results. He did not th ink  th a t i t  was to the advantage of the 
heavy oil engine to compare it w ith  an out-of-date steam  
engine, for it would stand comparison w ith and show better 
results than  the very best m odern steam m achinery, whether 
tu rb ine or reciprocating.

E lectric  synchronisation had been referred to by the Authors,, 
bu t the problem was not so simple as it  appeared. I f  the 
unbalanced forces from two engines were out of phase, vertical 
h u ll vibration would be negligible, bu t torsional hu ll v ibra­
tion would be at its worst. On the whole it  seemed th a t it was- 
easier, cheaper and more certain  to estim ate the engine speeds 
a t which vibration was liable to occur, and design the norm al 
engine speed in service to be as far clear as possible from any  
of these speeds. I f  th is was done and an engine of sound 
design was fitted and m ounted on suitable seatings no v ibration 
trouble would be experienced.

The suggestion to use the synchroniser to supply au x ilia ry  
power w'as in teresting , bu t it  had serious drawbacks, ch ief
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among' which was the fact th a t in  most cases the m ain engineso r>
were not ru n n in g  at the times when most power was required, 
and  as aux iliary  generators had to be provided for these require­
m ents, i t  was hest to use these for the aux ilia ry  power a t sea, 
leaving the fu ll ou tpu t of the m ain engines available for pro­
pulsion. In .  connection w ith th is the A uthors’ suggestion 
raised the question of A.C. auxiliaries, and there seemed to 
be m any advantages to be gained by adopting these, yet in  
spite of the fact th a t  a num ber of successful A.C. installa tions 
were ru n n in g  in  service fu rth e r development in  the use of 
th is  system seemed to be very slow.

In  conclusion he thanked the A uthors for th e ir very in te r­
estin g  paper.

M r. W . A. C h r i s t i a n s o n  (Member) said th a t the paper 
d ea lt m ain ly  w ith ship design, and was perhaps p rim arily  a 
naval arch itec t’s paper, on which subject he was only a laym an.

R eferring , however, to the m achinery side, and F ig . 8 in 
p articu la r, he would like to see the figures also given 011 an 

efficiency ratio  ” basis to show w hat was p ractically  possible 
under existing lim itations of the steam  cycle. For instance, 
i t  was impossible to recover the hulk of the heat rejected to 
th e  condenser, and m aking allowance for th is  item  only, the 
A uthors’ figure of 5’75% for useful work would, 011 an 

efficiency ra tio  ” basis, become about 13%.
The question of m achinery types and efficiency was a very 

large one and worthy of m any independent papers. H aving 
selected the most efficient m achinery, steam  or Diesel, as each 
p articu la r case called for, everything should then  be done to 
■obtain as m uch heat recovery as possible, in te rn a l and external 
to the m achinery  installa tion  proper. In  regard  to steam 
installa tions particu la rly , which required re la tively  large 
quan tities  of condenser c ircu lating  water, he thought more use 
m ight be made of scoops to reduce the power taken by the 
c ircu la tin g  pum ps, or possibly make the runn ing  of these 
unnecessary in vessels of high speed.

E lectric  synchronisation was very in teresting , b u t not 
w ithout some difficulties and com plications in design and 
operation. The idea of a lte rn a tin g  curren t for the aux ilia ry  
motors, which m ight be a fu rth e r developm ent of th is  syn­
chronisation scheme, was in teresting  on other accounts; e.g., 
i t  would perm it the use of induction motors which were of the 
sim plest possible design, elim inating  com m utators, brush gear, 
•etc., b u t it was very doubtful if even these advantages would
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ju s tify  A.C. motors on all aux iliary  drives on board at any 
rate . W ith  regard  to direction of ro tation of propellers, i t  was 
usual for these to tu rn  outwards 011 both tw in and quadruple 
screw ships. H e had heard it suggested, however, th a t  on 
quadruple screw ships the forward and outward screws should 
tu rn  inw ards so as to promote a curren t of w ater towards the  
inw ard screws. The A uthors’ views 011 th is point would be 
interesting'. The A uthors’ suggestion regarding- m edicalO  O r  O  c 5

research for sea-sickness was a good one, and a contribution on 
th is subject from a member of the medical profession would be 
in teresting.

Engineer R ear-A dm iral W .  M. W h a t m a n ,  C.B., C .B .E . 
(V ice-President), stated th a t he had listened to the reading of 
the paper and the rem arks of the previous speakers w ith g reat 
in terest. W ith  regard  to m al cle m er, i t  would be a most 
excellent achievem ent if some remedy could be discovered for 
it, but it was a very difficult m atter for the m edical profession 
to deal w ith. One suggestion, nearly  as far fetched, which 
would help the m arine engineer considerably, would be th a t 
our coal owners should give us a better coal w ithout ash ! I t  
was a scientific problem, bu t possibly capable of solution. 
A nother suggestion was th a t instead of using a ir for combus­
tion, why not use the oxygen only and get rid  of the nitrogen 
somewhere e lse ! He thought these were two suggestionsO  o r *1

which m ight be considered.
Mr. H . II. C r o c k f o r d  (Companion) said th a t he was en tirely  

a laym an as regards the main questions discussed in the paper, 
being only a poor electrical en g in ee r! The question they were 
up against was really  a very lim ited one. They were bound 
by the power given to them , by the naval architect and the 
shipbuilder, and the designer of the propeller, and even one 
stage fu rth er, by the engine builder. The savings they  could 
possibly make 011 the electrical end of the installa tion  were of 
the order of perhaps one or two per cent. onlv. I t  was in  the 
losses prior to the conversion to electrical energy where there  
was room for im provem ent, assum ing they  were considering 
the question of electric drive w ith which the m ajority  of m arine 
engineers had not got very far yet. The possible gains in  
efficiency as fa r as electrical engineers were concerned were 
very small.

On the question of v ibration they m ight be able to help 
considerably. The electric m achine was essentially a m achine 
developing a constant torque, and any vibrations which were
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due to characteristics of the structure, m achinery, etc., were 
smoothed out to some exten t by the electric m achinery. The 
question of electric synchronisation was extrem ely in teresting  
to h im ; i t  was a new subject in th is country w hich deserved 
thorough investigation .C O

M r. J .  C. A y l i n g  (Visitor) said th a t  the sh ipbuilder 
depended en tire ly  on the shipowner for the means of earning 
his living. For economic reasons, the shipowner could not 
assist the shipbuilder in  m atters of experim ent or research. 
In  countries such as I ta ly  and Am erica, both shipping and 
sh ipbuild ing  were assisted by subsidies, and shipbuild ing  was 
considered to be one of the most im portan t of th e ir industries. 
In  no country in  the world was sh ipbuild ing  a more v ita l 
industry  th an  in th is country. B ut no shipowner could possibly 
m ake a profit w ith  fre igh ts a t their present level, and ship­
builders suffered accordingly. He referred to a statem ent by 
M r. McGovern, in  a paper recently read before the N orth- 
E ast Coast In stitu tio n , in  which it  was stated th a t  some savings 
m ight be effected by a process of standardisation  of ship types. 
He (the speaker) had analysed every type of cargo ship b u ilt 
since 1925 in th is country  for B ritish owners, single deck, two 
decks, etc., and the more he studied the figures, the more con­
vinced he was th a t if shipbuilders were to draw up and agree 
upon a standard  h u ll form  for cargo ships of 5,000, 6,000 and
7,000 tons d.w ., they would save themselves and th e ir clients, 
the  shipowners, a g reat deal of money. A t present, if a ship­
owner invited  tenders for a ship of, say, 7,000 tons, each 
sh ipbuilder had  to draw up plans. I t  should be quite easy for 
one central au tho rity  to prepare and supply the necessary plans 
to all the sh ipbuild ing firms concerned. The ideas of ship­
owners in th is country varied considerably; they  wanted 
different superstructures and erections, in te rn a l fittings, deck 
and engine room auxiliaries, but they could not have different 
basic bare h u ll forms. There were no grounds for an tic ipating  
th a t increased freigh ts would be obtainable in  the near fu tu re . 
The economic cargo ship of to-morrow had to be so designed 
as to cover her ru n n in g  and m aintenance costs, provide for her 
depreciation and earn a modest profit on her capita l cost a t 
fre ig h t rates m uch about the average of those cu rren t on the 
open fre igh t m arkets in 1929 and 1930. I t  was u rgen tly  
necessary to design cargo ships so th a t all th e ir cargo would 
be carried in ’m idship holds of approxim ately the same dim en­
sions. The G reat Lakes fre igh ter and the tanker could provide 
the models. He agreed w ith the A uthors th a t somehow or
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other standard  cargo ships of various deadweight carry ing  
capacities should he designed, th a t they should work towards 
g e tting  the most efficient and economical hu ll forms and build  
the bare hulls to these bare standard  specifications; in  th is 
way i t  should be possible to reduce shipyards costs by some­
th in g  like 25 per cent. In  the six years from 1925 to 1930, 
346 cargo steamers of the single and two-deck types were b u ilt 
for B ritish  owners. The single-deckers averaged 370'9 ft. in 
length  by 23 ft. in draugh t, and carried 7,210 tons d .w .; 
the two-deckers 393'6 ft. in leng th  by  24’5 ft. d raugh t, w ith 
an average carry ing  capacity of 8,120 tons d.w. Much of the 
present depression in the freigh t m arkets arose from the fact 
th a t in recent years too m any ships of 8,000 to 8,500 d.w. had 
been bu ilt, thereby destroying the whole sym m etry of the 
business. I t  was not true  to say th a t the bigger the ship the 
more her relative profit would be. T hat was true during  the 
im m ediate post-war years, when stocks of all raw m aterials 
and foodstuffs in the consuming' countries had to be broughtO _ O
up to norm al. B ut to replenish these stocks in  norm al times, 
the big cargo carrier was neither desirable nor, in  point of 
fact, an economic proposition. Nevertheless, the owners of 
these big cargo carriers m ust find some use for them , and th is 
they  could only do by developing regular services, w ith a 
consequent circum scribing of the sphere of influence of the 
purely  tram p ship. In  every fre igh t m arket, during  the last 
th ree or four years, from the tim ber trade in the B altic to the 
coal trade of this country, there had been a definite shortage 
of ships of 5,000 tons d.w. and less. B ritish  shipowners had 
only b u ilt 44 ships of these p articu lar sizes in  the last six years. 
The 5,000 tons u n it of ship capacity was commensurate w ith 
the norm al average consumptions of bulk cargoes, i.e ., th is 
type of shij) was the most economical and efficient to fulfil the 
role of a bulk  cargo carrier in norm al tim es. A t present there 
was an h iatus in the whole organisation of tram p shipping which 
was very serious indeed. I t  m ust be remembered th a t for 
every type of ship, whether liner, cargo liner, coaster, tanker 
or tram p, there was an optim um  size beyond which i t  was 
sheer folly to go. For the tram p ship th a t optim um  was 
between 5,000 and 6,000 tons deadweight carrying capacity, an 
optim um  which was to-day being exceeded by about 20 to 25 
per cent. For these reasons, he emphasised th a t the A uthors 
of th is paper were quite correct in th e ir statem ent th a t we 
ought to standardise our ships.

Mr. A. F . E v a n s  (M ember) congratu lated  the A uthors on 
having w ritten  their paper in term s of the fu ture . The more
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tliey liad of th a t the better. There was far too little  fore­
castin g  and far too m uch retrogressive tho u g h t am ongst botli 
shipowners and shipbuilders. The A uthors said th a t demand 
■created supply; unfortunate ly , in  nearly every w alk of life the 
m anufacturer waited for the custom er to dictate w hat should 
be b u ilt or made, b u t where one found m anufacturers creating 
dem and, they  were noticeably the successful ones, H enry  Ford 
fo r instance.

One point on which he ventured to disagree w ith  the A uthors 
was w ith regard  to the efficiency of the Diesel engined ship. 
H e did not quite understand  the A u thors’ figures. I t  had been 
said th a t the  steam  figures were w rong and he did not under­
s tan d  how the figure of 20'6% overall efficiency stood for the 
Diesel ship. He had w ith  him  a paper ju s t to hand by M r. Pye 
of the Research Board which gave particu lars of a Diesel engine 
■capable of fa irly  b ig  outputs at 120 lb. b .m .e .p ., 1,200 f.p .m . 
piston speed, and an efficiency of 38% . W here was the dis­
crepancy between these figures and those of the A uthors? W as 
there an error or was he reading the figures incorrectly?

Dr. T u t in  stated  th a t the figure in question was the useful 
work delivered by the propeller.

Mr. E v a n s  acknowledged th is correction. W ith  regard  to 
•electric synchronisation by means of two a lternators, th a t was 
a proposal made two years ago to a firm of m arine engineers, 
and he did not know of any proposal which had received so 
m uch abuse. I t  appealed to him as a sound idea, although it 
was received w ith such opposition, and he was very glad to 
hear th a t it  was being re-introduced.

H e considered that, the dual rudder was a g reat advantage, 
as was also dual steering. M any years ago he had a small, 
shallow draught boat in which lie fitted tw in rudders for con­
structional purposes. H e tried  the experim ent of using tw in 
steering  and found th a t they  could do alm ost any th ing  by way 
•of manoeuvring w ith it. He was sure th a t a large tw in-screw  
ship could use the same system  w ith  advantage. They w anted 
to cu t down losses; they  could do th a t in the Diesel engine by 
heat conservation in the engine itself and outside the engine 
by the u tilisation  of waste heat. Messrs. Blolim and Voss were 
saving 10% of fuel by  using exhaust boilers.

As regards im proving the efficiency of steam ships, he could 
not th ink  why m echanical stokers were not used m ore a t sea. 
F ina lly , he would like to know w hether any investigation had 
been made as to the use of cellulose for coating ships’ bottom s.
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I t  was very hard and it stood up far be tte r than w hite lead 
paint in  certain  circum stances. H e had been told th a t it would 
not hold up in salt w ater, b u t th a t was not his experience from  
experim ents he had made.

The C h a irm a n  said tliat lie noticed th a t the point always 
came up th a t economy was to be obtained by a reduction of 
wages. As a wage earner he always dissented from th a t view 
and thought it was a wrong policy.

Efficiency was the first consideration and th a t could only be 
obtained by efficient workmen, and always by paying efficient 
wages. H is experience was th a t wherever the em ployer had 
taken th a t view, he had never lost money by it, and lie thought 
any advance m ust not make any toll on wages.

A vote of thanks was enthusiastically  accorded to the A uthors 
and the m eeting term inated.

B y C o rre s p o n d e n c e .

Mr. E. F . S p a n n e r  (M ember) said tha t he m ust confess him ­
self very disappointed w ith this paper. Perhaps the title  led 
him  to expect too much. He found in the  paper a brief resume 
of some few of the m any im provem ents which m igh t reasonably 
come under the classification “  Modern Developm ents,”  b u t 
even this resume was very incomplete, and, in his view a little  
m isleading. For instance, Dr. Tutin  could hardly  mean us to' 
accept his suggestion th a t the fitting  of two rudders, one 
behind each of two screws in a twin screw ship, was so novel an 
idea th a t the designers of the Columbia m ight rig h tly  he said 
to be giving the world a lead in this d irection .”  The idea 
was very old indeed. I t  was practically  forced upon designers 
of M aier form ships owing to the form of the ship aft, and th e  
m erits or dem erits of tw in rudders would not be assessed from 
the perform ance of th a t ship by any designer of long experience.

In  reference to the M aier form, too, he would like Dr. Tutin  
to ju stify  his statem ent th a t the M aier form perm itted  “  a 
reduction of wetted surface on given displacem ent and dim en­
sions.” I t would be helpful to have the argum ents which 
satisfied him  th a t he was on sound ground in affirming this. 
C ertainly for tw in screw jobs the possibilities of the M aier 
form m erited exploration and a detailed reply from Dr. T utin  
on this point would be helpful.

In  his final paragraph  Dr. T utin  rem arked th a t “ A pas­
senger ship m ust be a ttrac tive— to passengers—and must par­
tially sacrifice efficiency for speed.’' The w riter would be
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g ra te fu l to Dr. T utin  if he would kindly explain ju st w hat he 
m eant by the words in  (the w rite r’s) italics. H e found it very 
difficult to follow him .

On a few points he was frank ly  a t a loss. No doubt Dr. T utin  
would be able to am plify his rem arks to satisfy  him  th a t they 
were correct. H e would like to question (1) the skeleton s ta te ­
m ent th a t “  I t  is impossible to recover any of the linear energy 
of the slip stream  w ithout destroying ' th ru s t .” H e tho u g h t 
this skeleton required to he more fully  clothed.

(2) T hat “  A cast iron propeller m ay he as efficient as, or 
in some cases more efficient than  bronze, when new ” . Surely 
there would be, unavoidably, a difference in scantlings which 
would seriously prejudice the case for the cast iron propeller.

(3) T hat “  M arine grow ths cannot in general a ttach  them ­
selves to hard  surfaces------ ” and th a t we m ust, therefore,
“  look for an anti-corrosive composition w ith  an u ltra-hard  
su rface .”  To s ta rt w ith he presum ed D r. T utin  m eant “  u ltra ­
smooth and h a rd .”  Even so, he would be glarl to know D r. 
T u tin ’s au tho rity  for these pronouncem ents.

(4) T hat “  on a large  passenger ship p itch ing  is not of m uch 
consequence ”  so far as sea-sickness was concerned. T hat 
sta tem ent was far too sweeping. There was an elem ent of 
hum our in D r. T u tin ’s last paragraph  in the section dealing 
with the subject of sea-sickness— and particu larly  in  the last 
sentence of this paragraph .

On one point he m ust congratu late  Dr. T utin , and th a t was 
in his reference to the idea on centre propulsion for which 
Signor de Meo was responsible. U ntil Signor de Meo pointed it 
out, of course, the idea of placing the propellers am idships was 
very far from “  obvious.”  The use of this word “  obvious ”  
by Dr. T utin , however, suggested th a t it m igh t not now be 
long before Signor de Meo’s ideas received proper recognition 
and development.

I t  was in teresting  to note th a t D r. T utin  was of the opinion 
th a t an organisation was needed “  which by research, experi­
m ent and invention, will succeed in affecting a m ateria l and 
com prehensive im provem ent in ship design .”  F or some 
years, of course, Signor de Meo had been strongly  advocating 
the creation of a M arine Technical Association which would 
devote its atten tion  particu larly  to unravelling  the uncerta in ­
ties ex isting  in m atters concerned w ith ship propulsion.
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A good deal of sym pathy towards this ideal had already been 
extended to Signor de Meo in this country  and abroad, and 
no doubt tim e would see the b ring ing  about of the developm ent 
for which he had worked so consistently.

If lie had unw itting ly  a ttribu ted  some of Mr. H a rd y ’s 
m ateria l to Dr. Tutin , he was sure Mr. H ardy would forgive 
him. H e had assumed th a t M r. H ardy  was more concerned 
w ith  the commercial than  the technical side of this paper.

Mr. W . Si l 'a n le y  H in d e  in a w ritten  communication said 
th a t he would like to congratulate the Authors on the courage 
of some of their statem ents in the opening paragraphs of their 
paper, and as a shipowner, he would like to m ake some observa­
tions in so far as the tram p ship was concerned.

Much as he disliked the thought th a t it was w ithin the power 
of shipbuilders to produce vessels so m uch more efficient than  
ex isting  ones th a t the la tte r m ust be scrapped, he m ust confess 
to  being in accord with th a t view, and he had no doubt w hat­
ever th a t, as far as the ocean-going tram p ship was concerned, 
a  1932 vessel would be propelled on approaching 50% less fuel 
than  a sim ilar sized ship bu ilt in 1922.

In  parenthesis, he would like to observe that, in so fa r as 
the shipbuilding industry  was concerned, the problem  was not 
th a t of inducing shipowners to build efficient ships so m uch as 
affording them  a means of being able to do so. The stum bling 
block was the disposal of existing  tonnage, which, day by  day, 
became more obsolete, and the very severe depression in freigh t 
ra tes during the last year or so had sadly depleted the coffers 
of the bulk of B ritish  shipowners. U nfortunately , the m atte r 
did not end there, for the British shipowner had also to contend 
w ith the com petition of foreign ships, whose runn ing  costs 
were considerably less and who were not burdened to the same 
ex ten t w ith  heavy taxation. I t was true  th a t in tim es of 
depression fre ig h t levels were governed to  a large extent by 
the rates which could be accepted by the most efficient tonnage, 
b u t the factor of param ount im portance was, and always would 
be, th a t of supply and demand. I t  should be rem em bered th a t 
the  fluctuations in ra tes of fre igh t were overwhelm ingly 
g reater from tim e to tim e than  any differences in runn ing  costs. 
W h ils t the capital cost of a new ship did not necessarily bear 
any  real relationship to profit earning, it should be borne 
prom inently  in mind th a t as an investm ent, or, should we say, 
a profit earning proposition, capital cost was of outstanding  
im portance. In  w atching the progress towards efficiency in
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new design, the pruden t tram p shipowner would keep his eye 
glued on the proposal which gave him  efficiency at low capital 
cost, and w ith  the prospect of low runn ing  charges.

The naval arch itect had done excellent work in  im proving 
the hull form, and th is, coupled w ith an improved type of 
rudder, had substan tia lly  reduced the am ount of propulsive 
effort necessary to drive the hu ll th rough  the w ater, and h e  
would urge a fu rth e r concentration of research on these lines 
as being a m eans to economy of the rig h t kind.

The problem  from the shipow ner’s point of view as to th e  
m eans to be adopted for producing power necessary for propul­
sion was fu ll of p itfalls. One could not help being impressed 
w ith  the A uthors’ analysis of the therm al and m echanical losses 
in the m odern trip le expansion engine w ith ordinary Scotch 
boilers. There was ample scope for the elim ination of waste,, 
and th is applied in p articu lar to the boiler room. For the past 
four years he had been m aking a study of boiler room practice 
as applied to natu ra l d raugh t boilers in tram p ships and was 
satisfied th a t by  introducing a simple sem i-m echanical method 
of firing, efficient circulation, and efficient lagg ing , the boiler 
efficiency could be substan tia lly  raised. The point which 
seemed to have been neglected in na tu ra l d rau g h t boilers was 
th a t coals of vary ing  characteristics required different condi­
tions of com bustion, and the ordinary fixed g rate  afforded little  
scope in th is direction.

U sing a well-designed type of rocker b ar gra te , combined 
w ith a controlled secondary air bridge, i t  was astonishing how 
closely foreign coals could be made to compare with the best 
home coals and how far it was possible to go in shipping cheap 
m ixtures of home coals, and still obtain consistent steam.

As a tram p shipowner, he pu t the factor of liab ility  in the- 
place of prom inence, w ith  low upkeep charges and depreciation 
a close second. Given a h igh  boiler efficiency, he had yet to be 
persuaded th a t real economy could not be obtained w ithout the 
introduction of super-heated steam  and expensive auxiliaries.

H e believed th a t the naval arch itect would still fu rther im ­
prove the h u ll form, and, to take a basic example, he saw no 
reason why the 7,800 tonner of 1932, using sa tu ra ted  steam  
and having h igh ly  efficient boilers, should not be propelled 
at 9 knots on about 14 tons of coal as compared w ith  the 7,800' 
tonner of 1922, which had a consum ption of about 28 tons a 
day.
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M r. E . L. C h a m p n e s s  (Palm ers Co., H ebburn ), in  a w ritten  
contribution  said th a t th is paper by D r. T utin  and M r. H ardy  
was a constructive effort in general term s to point out the need 
for “  som ething b etter ”  when the revival in  trade came, as it 
m ust w ith the tu rn  of F o rtu n e’s wheel. M any shipbuilders 
who had given serious though t to th is problem , in particu lar of 
la te  m onths, were fully equipped to tu rn  out th a t im provem ent 
in detail which was indicated generally  by the paper.

W hen we considered th a t approxim ately 325 m illion pounds 
of capital was concerned in B ritish  shipping companies alone, 
the h in t in the paper th a t the industry  could benefit by a 
research association was w orthy of very serious consideration. 
Such an association would be the clearing house of problem s 
of common in terest to owners— a source of unbiased scientific 
reports on m atters  of v ital concern to them . I t  was only neces­
sary to m ention such problem s as the corrosion of oil tan k  
vessels and the considerable expenditure involved, as well as 
o ther m atters (including sea-sickness) m entioned in the paper, 
to realise the possibilities of economies by the pooling of such 
problems.

H e would like to add one fu rther point to the A uthors’ 
rem arks on passenger ship d e s ig n : it was a curious survival of 
an tiqu ity  th a t one could walk into the leading steam ship com­
panies’ offices to book a first class passage of some three weeks 
duration  and find th a t the standard  fare was based on sharing  a 
cabin w ith some two or three o ther to tal strangers. H e could 
not im agine why, if we would be amazed at a reception clerk 
in a hotel m aking such a proposal, we should be expected as a 
m atter of course to look upon it as a norm al suggestion in sea 
travel. Even to-day the three and four berth  first class cabin 
was being perpetuated in new passenger vessels, though to a 
lesser degree th an  form erly. The supplem entary fare for the 
privilege of privacy m ight prove a source of revenue, b u t it also 
produced a sense of irrita tion , particu larly  when one m ight dis­
cover subsequently th a t one was paying for th a t privilege when 
the ship was not booked up. H e would commend to the large 
passenger lines the suggestion th a t they m igh t give some em­
ploym ent in these days by the conversion of a large num ber of 
such cabins in their older ships, to conform to modern require­
m ents.

Mr. W . J .  L o v e t t  (D irector, Messrs. W orkm an Clark, 
L td .) , in a w ritten  com m unication said th a t he had read w ith 
m uch in terest and approval D r. T u tin ’s and Mr. H ard y ’s paper,
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and tru sted  th a t it would focus a tten tion  on the great need for 
B ritish  shipowners to scrap wherever possible pre-w ar vessels.

Technical readers of m arine engineering lite ra tu re  had been 
well supplied w ith inform ation regard ing  the g reat gains in 
economy achieved in the engine room, b u t the g reater gains 
achieved on the ship side had had a less profuse press. I t  was 
probably an understa tem ent to say th a t a pre-w ar vessel com­
pared w ith a present day vessel was 20% less efficient, and by 
fa r the g reater saving had been achieved on the hull side. For 
cargo vessels shipbuilders of the present day could readily offer 
over 20% increase in deadw eight for the same power and speed. 
W e were still suffering from the infliction of the large fleet of 
old tonnage forced upon us afte r the w ar in lieu of reparations, 
whereas the m erchant fleets of enemy countries to a large 
ex ten t were bu ilt up of modern vessels. I t  was possible th a t 
the properly designed present day vessel could m ake a small 
profit on existing fre igh ts when a pre-w ar vessel could only be 
ru n  at a considerable loss.

E ngine room im provem ents in efficiency had sometimes been 
effected a t the cost of increased power to drive the auxiliaries 
responsible for the improved efficiency, and from  a shipow ner’s 
point of view it  was questionable whether some of these im ­
proved efficiencies had been real economies.

A com m ittee of shipowners and shipbuilders to determ ine the 
specification for the  m ost efficient ship would require to be a 
perm anent one, because im provem ents were being effected 
every m onth, and the m ost efficient ship of even five years ago 
would not be the m ost efficient to-day. On such a com m ittee 
it  would be alm ost necessary to obtain co-operation of dock 
au thorities, because while loading and d ischarg ing  appliances 
of B ritish  ships could be considerably improved, the rapid 
reception of their discharged cargoes on present day B ritish  
dock sides would only be possible by a drastic overhauling of 
the appliances in m ost of our B ritish  ports. Two days saved in 
d ischarg ing  on an A tlan tic  voyage would be alm ost equal to an 
increase of two knots in the speed of a cargo vessel.

The M aier form of hull had been referred to, b u t he though t 
the most recent experience in that connection suggested  th a t 
the g reatest gain from the M aier form would be in the fore 
body, and th a t the afte r body could rem ain alm ost as it was at 
present.

The shipowner who placed an order for a vessel to-day with 
a firm th a t was not thoroughly  up-to-date in scientific know-
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ledge was runn ing  a grave risk  of being left w ith  a ship which 
was old before it was built.

The comparison of m otor cargo vessels w ith steam ers was 
always of intense in terest, and finality of opinion reg ard in g  
their com parative economy was not yet possible.

The only natu ra l wealth th a t this country possessed was 
coal, and it was not beyond the realm s of possibility th a t we 
m igh t yet be able to burn coal in some form direct in the 
cylinders of an engine. I t  was adm itted th a t the area of 
economic operation of a coal burn ing  steam er was becom ing 
more restric ted , and th a t the fu tu re use of coal for m arine pro­
pulsion would be dependent on the  research of the chem ist and 
engineer. I t  seemed possible th a t the g reatest fu ture for th e  
cargo steam er would lie in services where coal or oil m igh t be 
burned alternatively  during different portions of the voyage, 
and for th is reason it would seem th a t particu lar atten tion  
should be concentrated on a solution of the problem  of the b u rn ­
ing  of coal in pulverised form, since this means could most 
conveniently be embodied in conjunction w ith oil fuel firing. 
This was particu larly  with reference to h igh  pressure steam , 
and the use of water tube boilers.

H e could not see the practical operation of a com m ittee 
which would standardise the most efficient type of m erchant 
vessel, because we had a t present the resources of the Tedding- 
ton Tank, and when this was added to the individual skill of 
engineers and naval architects in particu lar firms, we had a 
com bination which would always challenge any standard ising  
com m ittee, however composed.

He wished to thank  Dr. Tutin  and Mr. H ardy for their able 
and suggestive paper, and he trusted  th a t much good would 
accrue from it.

M r. A . L. Ayre  (Chairm an, The B urntisland Shipbuild ing 
Co., L td ., B urn tisland), said th a t the paper was a m ost tim ely 
rem inder of the necessity for the nationally  im portant industry  
of shipping to provide itself w ith the most efficient and economi­
cal vessels th a t our shipbuilding industry  could now m ake avail­
able to it. I t  was reasonable to presume th a t we were a t, or 
very near to, the upw ard trend of the trade cy c le ; m any 
economic factors pointed to th is. Ju s t  as it behoved a ship­
builder a t the present depressed tim e to have sufficient fa ith  in 
the fu tu re  to cause him to revise aiid improve his equipm ent in 
preparation for the forthcom ing im provem ent in world trade, 
and the resu ltan t demand th a t would be made on him , so also
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was it necessary to look round and see to w hat extent our ship­
ping could he brought up to the h ighest available standard  of 
efficiency. The A uthors, considering the space into which 
they had compressed their review of the position, had ably 
draw n atten tion  to m any m atters which, in the aggregate , 
could be responsible for large economy. Such aggregation  
am ounted to successful ship design. F u tu re  h ighly  com peti­
tive conditions in  ship operation m ost v itally  demanded such 
considerations.

W hile appreciating the general effect of the statem ent, he 
did not th in k  it was en tirely  correct to say th a t fre ig h t ra te  
levels were governed by the m ost efficient tonnage, as he 
believed there were instances to-day in which the owners of 
such vessels were not depressing the m arkets as they m ight, 
w ithout incurring  loss, b u t were allow ing the vessel of some­
w hat lower efficiency to  m ake the ra te . This was a sensible 
a ttitu d e  resu ltin g  to the profit of the modern h ighly  efficient 
vessel and, while these rem ained relatively few in num ber, th is 
a ttitu d e  would, no doubt, continue, excepting only in case of 
em ergency. As the num ber of these m odern vessels increased, 
so would the tendency occur for them  m ore definitely, in com­
petition  am ongst them selves, to govern the ra te  in which case 
the inefficient would be found in a m ost hopeless position.

P rogress in m erchant ship design was stultified owing to the 
war, and it had to be rem em bered th a t the im m ediate post-w ar 
ship was, iu its  design, m erely th a t of 1913. The general p ro­
gress atta ined  in more recent years had been so rapid th a t it 
represented w hat m igh t norm ally and gradually  have been its  
ex ten t over the whole period. In  effect, it could be said th a t 
the average 1920 biiilt ship was now about 17 years behind the  
tim es in so far as economical design was concerned. B ut w hat 
of the still older vessels? I t  was no exaggeration to say th a t 
in fuel consum ption for a given deadw eight cargo, a t a given 
speed, the im provem ent over the past 17 years represented 
more than  th irty  per cent, reduction due solely, and sim ply, to 
the more close application of scientific knowledge in practical 
design, and this w ithout addition to capital cost, while to this 
had yet to be added the effect of m echanical im provem ents and 
additions to the power producing plan t, the  whole of which, if 
utilised, would b ring  the figure for im provem ent up to about 
fifty per cent. Such figures m ight at first s igh t appear 
astounding, bu t they  were, in one form or other, ac tually  being  
atta ined  to-day.
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The A uthors drew atten tion  to the im portant effect of 
economy in fuel consumption which was passed on to dead­
w eight and therefore freight-earn ing . An im portant instance 
of th is was the modern 7,800 tonner which, because of the 
reduced am ount of fuel to be carried, was practically  equiva­
len t to the 8,100 tonner of a few years ago, and carried three 
firemen less.

I t  was perhaps not generally realised th a t such vessels to-day 
average nine knots, loaded, port to port on P la te  voyages on 
only 1,000 I .H .P .,  this average speed entailing  a large num ber 
of days’ runs being done a t 9-A knots. I t  was not so very long 
ago th a t 1,500 I .H .P . was common for such a vessel on such a 
voyage.

The reference to economy to be picked up in the propeller 
slip stream  being a post-war discovery was hardly  correct. 
This was a B ritish  invention of, 1 believe, Mr. A rth u r B igg  in 
1864. The suggestion to carry  the propeller fu rth e r astern  
was also far from being new ; in the early volumes of the T rans­
actions of the In stitu tio n  of Naval A rchitects there were m any 
references to the valuable effect to be obtained from this. There 
m ight be practical difficulties here, and it would be in teresting  
if the reasons could be made known for both of the ideas— 
o rig inating  as far back as the m iddle of last century— having 
been dropped.

In  so far as the paper suggested m ethods of a ttack  on the 
part of the shipbuilder, he believed he was safe in saying th a t 
the shipbuilder appreciated every one of them . B ut the ship­
bu ilder’s style was often cramped in having to produce w hat 
was already designed for him , even to the extent sometimes, 
of having, m uch against him  own b etter judgm ent, to build  a 
vessel which, excepting in relatively small detail, was a repro­
duction generally of a tw enty  year old design. One of the 
largest steps of progress recently  made in tram p vessel design 
was done by the builder him self after his proposals were for 
some years continuously tu rned  down. In  th is instance the 
“  spec ” ship proved the design and m any followed her. This 
was an instance of the well-known commercial fact referred to 
by the A uthors of “  supply creating dem and,” bu t it is not 
one th a t could be too liberally  applied in a “  heavy ” industry , 
like shipbuilding.

The successful application of our modern knowledge of ship 
design to practical operating conditions, a Study and know­
ledge of the la tte r  being essential to the shipbuilder, most
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largely  depended, however, 011 tlie closest m utual consideration 
being given by the owner and builder in the designing stages. 
I t  m ight be th a t, in m any instances, the nature of the com­
petition  for the bu ild ing contract prevented this.

Mr. C. P . H a r r i s o n  (G eneral E lectric Co., L td ), in a w ritten  
com m unication, said th a t he was pleased to see th a t the 
A uthors had drawn a tten tion  to the advantages to be obtained 
from electrical supercharge, i.e., electric auxiliary  drive, 
which m ight of course be of the exhaust turbo-electric type, 
either from steam  engine exhaust or Diesel exhaust boilers, 
augm ented by oil burners, or for th a t m atter Diesel-electric 
auxiliary  drive. These methods certain ly  were very good 
m eans of increasing the useful work available from any prim e 
mover, by m aking use of w hat would otherw ise be losses.

Complete electric drive schemes should contribute consider­
ably to tiie com fort of passenger ships by assisting  in the 
elim ination of v ibration. Quite apart from the pure ro tary  
m otion associated w ith turbo-electric drive there was the advan­
tage of the steadier propeller drive with consequent absence of 
propeller churn ing  when g e ttin g  away and racing  .under bad 
w eather conditions.

The scheme m entioned for electrical synchronisation of pro­
peller shafts was extrem ely in teresting , and the fact th a t it 
had been successfully installed in a private yacht proved th a t 
it was a practical scheme, although fu rther inform ation as to 
the ou tpu t of the alternato rs in relation  to the ou tpu t of the 
engines would be in teresting . The A uthors m entioned th a t it 
was possible to use these alternators for driv ing auxiliary  p lan t 
once the ship was away to sea, a lthough one m igh t expect 
trouble under extrem e conditions in rough w eather, where one 
a lternato r was called upon to prevent the other engine from 
racing, which would probably resu lt in both engines sligh tly  
increasing their speed. Such an occurrence would, of course, 
result in fluctuations in the supply to the auxiliary  load. In  
addition to th is, since the engines m ust be m anipulated 
separately for manoeuvring, a separate A.C. supply would have 
to be installed for driving these auxiliaries during  manoeuvring 
periods, and there would be the trouble of changing over from 
one system  to the other. W hilst agreeing th a t squirrel-cage 
m otors would be ideal from the sim plicity and the first-cost 
point of view, experience showed th a t engine room auxiliary  
m akers alm ost invariably required variable speed m otors, 
which would mean slip-ring m otors w ith ro tor resistance for
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speed control, and this was far from satisfactory. A ssum ing 
constant speed auxiliary  m otors to he acceptable, however, 
there seemed to be no reason why th is electrical synchronisation 
should not he carried a step fu rth e r than th a t outlined in the 
paper, nam ely, to combine it w ith Diesel-electric drive. This 
would m ean in the first place p u ttin g  fly-wheel alternators on 
the engines to synchronise the engines, which could then 
rem ain synchronised throughout the manoeuvring and sea­
going conditions and thereby give a constant A.C. supply to 
auxiliaries. In  addition to this it would be possible to insert 
alternators in the propeller shafts so th a t once at sea the two 
shafts driven by their direct-current m otors could be synchro­
nised w ith a definite propeller blade relationship. These two 
fu rther alternators were adm ittedly adding to the first cost of 
a Diesel-electric scheme, bu t the resu lts would probably prove 
this to be well w orth while, as we should then have the com­
bined advantages of electric drive plus absence of d istu rb ing  
vibrations.

M r. W i l l i a m  P. J e n k in s  (Chief Chemist to Messrs. J .  
Dampney A Co., L td .) in a w ritten com m unication stated tha t 
he noted th a t the authors were of the opinion th a t an u ltra  
hard surface, if it could be produced on the under w ater hull 
of a ship, would prevent the adhesion of m arine grow ths. This 
theory was doubtful and it was the opinion of his Company tha t 
it had not been proved. At the Hancock Museum at New­
castle, for instance, m igh t be seen some beautiful specimens 
of barnacles which had attached themselves to a bottle which 
was found at sea.

In  the la tte r days of the wooden ship it was though t to be 
alm ost a m atter of compulsion to cover the bottom s w ith copper 
sheeting, and i t  appeared th a t copper sheeting in contact w ith 
sea w ater was so effective in keeping down the quan tity  of pos­
sible adherent m arine organism s tha t certain au thorities of th a t 
period predicted th a t the iron ship, which was then commenc­
ing to become popular, was doomed to failure, firstly , on 
account of the im possibility of preserving iron which was sub­
m erged in sea water, and secondly, because they said th a t the 
iron bottom s would become extrem ely fouled. In  short, they 
were firmly of the opinion th a t copper sheeting was the only 
m etal from  which satisfactory  hull exteriors could be 
constructed.

The theory of the peculiar ab ility  of copper to com bat fouling 
appeared to have been shared by two schools of th o u g h t; one
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scliool held th a t the copper formed toxic salts which were 
poisonous to m arine o rg an ism s; the o ther th a t copper possessed 
the peculiar property  of corroding in th in  layers which were 
not s trongly  attached to the m etal, and th a t it was through  this 
form ation of loose layers th a t copper was able to throw off the 
adherent organism s by exfoliation.

W hich of these theories was correct was d o u b tfu l; perhaps 
neither alone accounted for the efficiency of copper bottom s, 
b u t the two theories formed the basis of two distinct types of 
an tifou ling  composition as m anufactured to-day. F irs tly , 
there was the type of an tifouling  composition which was loaded 
with toxic m aterials, and secondly, there was the type which 
was constructed so as slowly to decompose at the im m ediate 
surface, form ing a soft or chalky film to which sea organism s 
failed to adhere. There was lastly , a type of antifouling  com­
position which owed its efficiency to the fact th a t it  was so 
designed th a t the film never became hard , bu t rem ained soft 
and more or less oily, thus presenting  a surface to which m arine 
grow ths could not cling.

To revert again  to the idea of an u ltra  hard  surface, the first 
principle in the production of pain t for the protection of iron 
was to commence w ith som ething which was m ost opposed 
to w ater, for w ater was the prim e factor in the cause of corro­
sion of iron. Oily m atte r was the only m ateria l which was 
capable of repelling  w ater, and for this reason all pain ts and 
compositions were made on a basis of some oily type of m aterial. 
Now these m aterials by their very na tu re  could no t be made very 
hard , and therefore u ltra  hard  surfaces could not be designed 
for the production of rust-preventing  paints. I t  was, there­
fore, too m uch to expect of m odern chemical research th a t an 
u ltra  hard preservative could be made for the protection of iron. 
The only coating of th is natu re  which could be applied to iron 
was vitreous enamel, b u t this was outside the scope of pain t 
research, and indeed formed quite an im practicable m eans of 
p ro tecting  the hulls of iron ships. V itreous enamels were 
fused a t h igh  tem peratures on to the iron surface, and of course 
this was possible only w ith  relatively  sm all objects. They also 
were prone to chip off.

H e was of the opinion, therefore, th a t  there was no imme­
diate prospect of producing an extrem ely hard and smooth com­
position which would reduce friction to a m inim um  and would 
function as a preservative for iron subm erged in sea w ater, also 
a t the same tim e acting  as an an tifouling  film.
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Dr. J .  L o c k w o o d  T a y l o r ,  in a w ritten  contribution, stated  
tb a t the A uthors prefaced their m ost in teresting  and stim u­
la tin g  paper by some rem arks on shipping economics, tending 
to show th a t im provem ents in design gave an im petus to new 
construction. W hile th is was 110 doubt correct, it was hard ly  
perm issible to infer th a t fre igh t rates would at any given period 
be determ ined entirely  by the efficiency of the m ost up-to-date 
units. In  the first place, the owner of an efficient vessel would 
not accept a ra te  lower than  th a t which enabled him to keep 
his ship employed in com petition w ith the m ajority  of vessels, 
having only average efficiency; while in the second place, an 
owner would na tu ra lly  m aintain  in  service an older vessel, even 
though it was earning only a proportion of its true  deprecia­
tion, ra ther than  sacrifice practically  the whole value by 
scrapping it. A m inor point in connection w ith the diagram  
(F ig . 2) showing the percentage of fre igh t absorbed by 
different runn ing  costs, was th a t the use of the net freigh t ra te  
(as in the calculation of v irtu a l fuel price) w ith a consequent 
reduction in the percentage shown for port charges proper, 
would perhaps give a clearer picture of the incidence of the 
various item s. The absence of in terest and depreciation in the 
figure was also ra ther difficult to understand, unless it was to 
be assumed th a t in these hard times none was being earned. 
One m ight also suggest a sligh t ad justm ent of F ig . 4 to indi­
cate the presum ably less propeller efficiency of the Diesel 
vessel, w ith its h igher speed of revolution.

The Authors stated  on page 966 tha t “ it is impossible 
to recover any of the linear energy of the slip w ithout destroy­
ing th ru s t ”  ; there was, however, a fundam ental way of reduc­
ing  the linear energy for a given th ru st, v iz .: by acting  upon a 
column of w ater of g reater area, and it was believed th a t service 
data confirmed this inherent advantage of the large-diam eter 
propeller, even beyond the point where the ordinary design 
m ethods would show th a t the m axim um  efficiency had been 
reached, owing to the counteractive effect of the grow th of 
o ther losses. This point m ust also be emphasised in connec­
tion w ith the suggestion to place propellers am idships, when 
the restric tion on diam eter would tend to become acute. I t  
was difficult also to see how a negative th ru s t deduction would 
be a ttained  by this arrangem ent, since the suction of the pro­
peller would hard ly  extend to the p a rt of the fore-body where 
it  would be valuable, while there would be strong  suction on 
the p la ting  im m ediately forw ard of the propeller, where the 
shaft passed th rough  the shell.
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The fact th a t the net wake gain was less than  the actual, 
consequent on the necessity of designing the propeller for a 
speed of advance less than  th a t of the ship, was a very in terest­
ing point, which one would like to have seen fu rth e r elucidated 
hy means of some actual figures. There would appear to he a 
very definite possibility  of gain w ith m ost types of m achinery, 
due to the h igher speed of revolution which would be perm is­
sible if the wake were less and the speed of advance greater, 
and it  would become a question to w hat ex ten t th is should be 
taken advantage of in preference to sim ply redesigning the 
propeller for the same revolutions.

I t  was certain ly  to he hoped th a t the Classification Societies 
would, as stated , give favourable consideration to new hull 
designs which would be prejudiced by  the application of the 
usual scan tling  num erals, presum ably owing to increase in 
overall dimensions for a given displacem ent. This hope was, 
however, hard ly  strengthened  by their persisten t refusal to 
give any allowance for fineness of form, which was essentially  
the same problem.

W ith  regard  to shell b u tts , had the advantage of reversing 
the direction been definitely confirmed? And if so, would it 
not be desirable in any case to cham fer the b u tts , in which case 
the advantage m ight not be m aintained?

E lectric synchronisation was an in teresting  proposal, which 
would doubtless in m any cases reduce vibration, although it 
was difficult to be quite as optim istic as the A uthors on th is 
point. An owner who was prepared to spend money on reduc­
ing  v ibration m ight find th a t he could achieve his object by 
fitting  suitable dynam ic balancers at appreciably less cost.

The keying of the propellers of the electrically  coupled units 
could certain ly  be arranged so th a t the forces of one particu lar 
type would cancel each other—presum ably the prim ary im ­
pulses, having the same frequency as (no. of revs, x no. of 
blades) would be so dealt w ith, bu t the secondary impulses 
would become additive and there would rem ain an a lte rna ting  
couple of the same frequency as the prim ary  impulse, due to 
the forces acting  a t different points. Sim ilarly, certain engine 
forces— the torque reaction im pulses— would cancel, though 
applied at different points, while others— the inertia  forces— 
would be in the same phase for both  engines. However, all 
a ttem pts to deal w ith the vibration problem  on a basis other 
than em pirical deserved every encouragem ent, and it seemed
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certain  th a t in fu tu re  a m uch higher standard  of comfort in this 
and other respects would he demanded.

Mr. C. R e t t i e ,  in a w ritten  com m unication, said th a t the 
statem ent of the A uthors on the question of s tate  subsidies 
m igh t he all r ig h t in theory, b u t did it work out in practice? 
Mr. R. D. H olt, one of our leading shipowners was a g reat 
believer in the open door and unrestricted  trade, and in a speech 
he had given during the discussion 011 Sir N orm an H ill’s paper 
before the In s titu te  of T ransport, on the occasion of their last 
v isit to Liverpool, when referring  to the restric tions imposed 
by foreign countries 011 our shipping, said th a t as far as they 
were concerned, they were not afraid and were quite prepared 
to m eet any com petition. However, he though t th a t public 
opinion was changing and th a t it required a lot of fa ith  to 
believe th a t this country would eventually come out all rig h t 
in face of the heavily subsidised industries on the Continent 
and in America.

He quite agreed w ith the A uthors’ suggestion to shipowners 
to build ships tha t were more efficient. At the same tim e he 
would like to point out tha t in seeking fu rther economies a 
g reat deal of harm  m igh t be done. This country was coal bear­
ing and everything should be done, even at an extra cost of 
m aintenance to see th a t coal was used as m uch as possible as 
the fuel in our ships. The in ternal combustion engine was not 
all th a t was claimed for it, and w ith regard  to the question of 
economy, it had recently  been decided to adopt the turbo- 
electric drive on the new French  liners, purely on the grounds 
of the comfort of the passengers.

W ith  reference to the problem s of the propeller bis late 
fa ther was greatly  interested in these, and about 25 years ago 
m ade a model to dem onstrate bis ideas. The model had two 
shafts on each side runn ing  fore and aft with a num ber of pro­
pellers spread out over the shafts. He did not agree w ith his 
fa ther at the tim e 011 account of the difficulties th a t m ight arise 
in the construction of a large ship and the installing  of the 
m achinery to drive the m ultiple propellers. However, it 
dem onstrated th a t his fa ther was w orking 011 the r ig h t lines 
and was g e ttin g  near to Mr. de Meo’s idea of amidsh'ip pro­
pellers. H is fa ther was a sea-going carpenter and served his 
tim e helping to build the Aberdeen clippers and he was always 
w orking out some problem  connected w ith ships. H e never 
made any m oney out of his inventions. H is principal inven­
tion was the tell-tale used in connection with the sh ip ’s tele­



M o d e r n  D e v e l o p m e n t s  i n  S h i p  D e s i g n . 9 9 9

graph . He sailed in the old Allan Line and had crossed the 
A tlantic 40U tim es.

Mr. H. C . C a r e s ,  in  a w ritten  contribution said th a t when 
first reading th is paper one was liable to get the impression 
th a t modern ships were afte r a ll not so modern as one could 
wish, but a second reading showed that the A uthors had given 
carefu l thought to th e ir subject m atter. A lthough their 
economics m ight be open to question, there was little  doubt 
th a t as fa r as th is country was concerned our only hope was to 
look to the fu ture , by em barking on a policy of' scrapping and 
rebu ild ing  on a large scale. Questions of finance, un fo rtu ­
nately , did not rest w ith the m arine engineer or naval architect.

W hen discussing the more efficient ship, the A uthors assessed 
one per cent, gain of propulsive efficiency at 50% over its  actual 
value on account of' the ex tra  cargo th a t could be carried. In  
practice, even at the best of' tim es, tram p steam ers made ballast 
voyages, and at present a 10,000 ton tram p steam er loaded down 
to its marks would be almost a phenomenon

The overall therm al efficiency of a steam plan t, given in 
F ig . -'5 as 5 '75% , would appear to be on the low side, even with 
tram p steam er m achinery, and th is  figure could n a tu ra lly  be 
m uch improved. The effect of the rivalry  between coal and 
oil had been, as the A uthors rem arked, h igh ly  beneficial, bu t 
the statem ent would be still more correct if “ steam ” was sub­
stitu ted  for “ coal.” This country was dependent on the in ­
creased use of coal, bu t it was the increased use of oil in con­
junction  w ith h igh  pressure steam  th a t had caused the real 
recent advances in engineering. These advances had been so 
rap id  of la te  years th a t m arine engines were progressing far 
more rap id ly  th an  ship structures, and it was to be hoped th a t 
the ship side would in tu rn  produce its own revolutionary 
changes. One of' the few real advances made by the naval 
arch itect in recent years was the recovery of energy from the 
propeller slip stream , and real economy had resulted by using 
the rudder for th is  purpose.

H e was in  absolute agreem ent w ith the A uthors in  their 
appeal for more facilities for testing  hu ll forms in th is country. 
If' the tank  au thorities could satisfactorily  dem onstrate th a t 
economies could be effected by the adoption of any unusual 
underw ater form, shipowners would certain ly  take advantage 
of the fact, and perhaps, in the fulness of th e ir hearts, subscribe 
to provide fu rth e r research facilities
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W ith  regard to passenger ship design, it did appear th a t as 
a direct result of' competition between shipowners, ship deco­
ration had reached a far h igher standard than  was really  
necessary. The prim ary demand of passengers was comfort, 
and they would be more attrac ted  by com fortable cabins than  
public rooms w ith  expensive fu tu ris t decorations. The state­
m ent th a t on a large passenger ship p itch ing  was not of m uch 
consequence was perhaps ra th e r sweeping, as would be well 
realised by those who have made a westward crossing of the 
N orth  A tlan tic  in  m id-w inter, b u t there was nothing more 
disturb ing  than  a big sea on the quarter, and it was in  th is 
case th a t the use of stabilisers or anti-ro lling  tanks would be of 
g reat benefit. A pparently  the shipowner did not know enough 
about them  to ju stify  the necessary expenditure, and here again 
a little  practical research and propagada was justifiable.

The vibration problem in passenger ships presented one of 
the greatest difficulties in ship design, but the system of elec­
trica l synchronisation mentioned in the paper appeared to be 
the best solution as yet put forward. Anyone acquainted with 
tw in screw Diesel m achinery would appreciate the advantage 
of being able to control the phase relationship of the main 
engines, and the idea of autom atically  controlling the relative 
tim ing  of blade im pulses was also a step in the rig h t direction. 
I t  was difficult, however, to see why the system should give 
complete freedom from vibration. Main engine vibration 
could certain ly  be elim inated in th is  way, b u t perhaps the 
A uthors would enlarge upon th e ir brief remarks and state why 
“ isolation” of all auxiliaries would prevent local vibration from 
th is source. Such vibration was generally  of small degree, but 
it was extrem ely difficulty to avoid.

The A uthors were to be congratulated upon the concise 
m anner in which the paper had been presented, and if sh ip­
owners would give their fu ll consideration to modern develop­
m ents and at the same tim e adopt the A uthors’ optim istic sp irit, 
there was no doubt th a t the progressive demand for new tonnage 
would be stim ulated.

Mr. A. J o b i j n g  (Member) in  a w ritten  com m unication stated 
th a t in teresting  as the paper was, it  only earned the approbation 
and applause of the shipbuilder and engine builder. The ship­
owner, whom most of our engineering and sh ipbuild ing experts 
to-day looked upon as a secondary consideration, seemed to him  
the only one th a t counted. In  a few cases there were well
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placed owners who could afford to experim ent w ith their new 
tonnage, and they  were to be congratu lated  upon th e ir keenness.

B ut w hat about the average tram p owner, who was only ju s t 
able to scrape sufficient cap ita l together to keep his fleet up to 
his requirem ents ? Of w hat in terest was it to him  to know th a t 
he could build  a 12,000 tonner w ith  a speed of 15^ knots and all 
the la test gadgets, possibly of about the cost of £170,000, when 
he only wanted a 7,000 tonner at 10 | knots for his p a rticu la r 
trade, which he could get, say, for £75,000, answ ering all his 
requirem ents?

W e had recently  read w ith a certain  am ount of blase in terest 
an argum ent between a naval arch itect and a shipow ner’s 
superin tendent regard ing  th e ir new vessels being obsolete 
before they left the ways. I t  was all a point of view. The 
shipowner was the m an to know w hat suited bis trade and more 
p articu la rly  his pocket. C apital m eant in terest, and the more 
bis ship cost the more it had to earn and the more to put by 
for depreciation. The standardisation of ships had been 
m entioned, and a Continental yard  cited where vessels were 
b u ilt to one plan. How could anyone suggest standard ships 
to the B ritish  owner? C ertainly an owner m ight build his own 
fleet to a standard  plan , b u t th a t would not suit another owner, 
H is vessels m ust conform to his own style and their trade, 
which were necessarily all different to one another.

D ealing w ith the last paragraph  of the paper, the A uthors 
of th is  paper could not be serious when they suggested to 
members of the In s titu te  of M arine Engineers th a t there was 
no reason why in a sm all class of vessel the engineers and th e ir 
staff should not be en tire ly  dispensed w ith and the vessel 
m anaged from the bridge.

M r. J  o h n  M c G o v e r n  (Furness Shipbuild ing  Co., L td .), in  a 
w ritten  com m unication said th a t the A uthors had set them selves 
the difficult task of exploring highw ays and byways which 
m ight lead to g reater efficiency of the m odern ship—the 
cu lm inating  achievem ent to be the production of vessels which 
would speedily render obsolete, on a large scale, ex isting  
tonnage.

A. review was given of technical progress, and the m eans for 
economy w hich were now available, and were being employed 
to a greater or less degree according to the inclination  of those 
who were responsible for gu id ing  our shipping companies.
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There could be no doubt as to the value of the constant and 
careful study of these developments, and it  was to shipowners 
to whom the A uthors’ rem arks would more particu la rly  apply.

He had already placed on record his belief in  the value of 
certain  of the devices m entioned in the paper, bu t had no doubt 
th a t the A uthors would agree th a t some difficulties arose when 
one was asked, very properly, to ju s tify  beyond doubt the actual 
value to a shipowner of the extra outlay which m ight be entailed 
by some of these im provements. Changes such as shell laps 
facing forward were easily made 011 request, bu t in  view of the 
experim ental results quoted by Mr. Gr. S. Baker in  1915, fu rther 
guidance, especially in  respect to “ scale” effect of appendages, 
was desirable. He was interested in  the M aier form showij; it 
appeared to be a variation  of the stra ig h t line form  on which 
his Company had conducted considerable research work with 
very successful results, both from the view point of propulsive 
efficiency and ease of construction.

The Authors illustra ted  very effectively the lim ited scope 
which was available to a shipbuilder for reduction in  in itia l 
costs. This reduction was practically  confined to labour and 
p art of the establishm ent charges and a reduction of 10% in 
these item s would not lower the final cost by more than  2% .

He could assure the A uthors tha t the search for improved 
constructional designs, more efficient propulsion, and the 
intensive study of the fine points in  “ lay  out” and general 
economy went on unceasingly. However, he believed th a t past 
experience did not encourage the belief th a t cum ulative 
im provem ents in  detail would ever speedily compel shipowners 
to scrap existing tonnage on a large scale.

He regretted  to find him self in disagreem ent w ith some of 
the  opening pronouncem ents, especially w ith the statem ent th a t 
the remedy for depression in  the shipowning and shipbuild ing 
industries m ust come from w ithin. N~o practical read justm ent 
of fre igh t rates, in itia l or runn ing  costs, could neutralise the 
effects of severe reduction in  the dem and for overseas transport, 
as present conditions surely indicated. The production of the 
super-ship was an academic conception and ra th e r beyond the 
scope of useful discussion. R ationalisation was not directly  
concerned w ith stim ulating  the p lacing of contracts; i t  was 
m erely the logical process of ad justing  supply facilities in 
accordance w ith present and prospective demands and as such 
had long been part of industria l organisation.
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Mr. F . Gr. B r o w n l i e  (in  a w ritten  contribution) said th a t 
this paper covered such a wide field th a t discussion of the whole 
would be impossible w ithin reasonable lim its of tim e, so he 
confined him self m erely to one or two points which appealed to 
him .

The in troductory  paragraphs he found extrem ely unconvinc­
ing. F rom  the evidence available, he saw no justification for 
the view th a t shipping differed in any essential feature from 
other industries. The relation between the shipbuilder and 
the shipowner appeared to him  exactly  the same as the relation 
between any other m anufacturer and his custom er.

R egard ing  the suggested central technical organisation, 
there appeared to be no guarantee th a t such an organisation 
would lead to more rap id  im provem ent in ship design than  at 
present, and he felt th a t any advancem ent in technical m atters, 
such as this organisation promised, would be fa irly  expensive 
in realisation.

W ith  the suggestion th a t the real cost of propulsion involved 
a fre igh t charge upon bunkers, he en tirely  disagreed. There 
could not be propulsion w ithout bunkers any more than there 
could be propulsion w ithout propelling m achinery, and there 
was already a debit en try  in the freigh t account due to bunkers. 
The 9,000 ton vessel in question coiild not earn freight upon 
even one ton when laden w ith 9,000 tons; she m ight earn ware­
house charges, th a t  was all.

The A uthors’ opinion th a t m aterial, d iam eter, p itch , and 
surface, were the essential m atters  in propeller design, and 
tha t any increase in efficiency, due to variations outside these 
four factors, would be b u t small, would m eet w ith general 
approval, and he though t they m ight em phasise the fact th a t a 
bronze propeller was not necessarily superior to cast iron in all 
circum stances.

The rem ark regard ing  “  wake g a in ,” he did not quite follow. 
The fact th a t the existence of wake was prejudicial to the 
a tta inm en t of h ighest propeller efficiency did not affect “  wake 
g a in .”  H e took it the A uthors did not deny the existence of 
“  hu ll efficiency ”  g reater than  u n ity  under appropriate 
conditions ?

The m idship propeller position was not yet w ithin the realm  
of practical politics, b u t he was unable to follow the reasoning 
which suggested th a t this location of propellers converted
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th ru s t deduction into an asset. If  the screws were sufficiently 
close to the hull to exercise suction upon it, they  necessarily 
in terrup ted  the .streamline flow, which surely m eant th ru s t 
deduction ?

He would also like fu rth e r elucidation of the expression 
“ n e g a tiv e ” w ake: he found this expression unintelligible. 
Did “  negative ”  real slip not logically follow such a concep­
tion ?

In  conclusion, he would like to express his thanks to the 
In s titu te  for affording him  an opportunity  to comment on th is 
thought-provoking contribution to their T ransactions, a priv i­
lege which was m uch appreciated.

T h e  A u t h o r s ’ R e p l y  to t h e  D is c u s s io n .

The A uthors very m uch appreciated Mr. H am ilton G ibson’s 
suggestion th a t certain  parts of the paper were w orthy of 
fu rther amplification. I t  would be readily appreciated, how­
ever, th a t m any of the subjects dealt w ith could not be dis­
cussed in detail because no details were a t present available. 
F or example, in the case of central propulsion there were no 
doubt, a num ber of alternative methods by which th is system  of 
propulsion could be carried into effect, bu t so far as the Authors 
were aware, no details w hatever had been published.

The A uthors were fam iliar w ith the K itchen reversing 
rudder, and as Mr. H am ilton Gibson pointed out, a lthough this 
rudder was hardly sxutable for large single screw ships it m ight 
well be used w ith the object of elucidating certain  problem s in 
regard  to th ru st deduction.

I t  would certainly be an exaggeration to say th a t the 
economies to be picked up in the propeller slip stream  m ust be 
regarded as a post-w ar discovery. I t  was, however, m ost 
definitely a post-w ar discovery th a t these economies were so 
large . Before the W ar no one would have anticipated th a t an 
im provem ent in efficiency up to, say, 15% was possible by 
fitting  devices in  the slip stream  abaft a screw propeller. Even 
now ships were occasionally built, the owners of which p re­
ferred to re ta in  the pre-w ar constructions of rudder and stern 
fram e in the m istaken belief tha t the economies made available 
by m odern m ethods were of negligible im portance.

Mr. Gibson was no doubt quite justified in his criticism  of the 
use of the word “  m odern ” in regard  to the trip le expansion 
engine on which F ig . 3 was based. The data for th is dia-
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gram  was very k indly  placed a t the A u thors’ disposal by one of 
the most progressive m arine engineering- firms in  the country, 
and they had their assurance th a t the figures were correct for 
an ordinary trip le  expansion engine w ith Scotch boilers, bu t 
w ithout forced d raugh t, superheat or high pressure steam . 
M any vessels were fitted w ith such m achinery in 1930, and they 
therefore claimed th a t it was leg itim ate to use the word 
‘ ‘ m odern ’ ’ in the sense th a t the figures did represent the result 
of modern practice, although it was obvious th a t they would 
be considerably modified if advantage were taken of the m any 
devices now available for im proving the efficiency of the trip le 
expansion engine. The figures supplied by Mr. John  Neill, of 
the N orth  E astern  M arine E ngineering  W orks were a valuable 
contribution  to the paper since they indicated most forcibly the 
increase in the useful work available as a resu lt of the in troduc­
tion of superheated steam .

I t  was stated  by Mr. H am ilton Gibson th a t “ in a purely 
ro tary  job vibration did not occur except a t the propelle r.” 
The A uthors reg retted  th a t they were unable to confirm this 
statem ent, because it was w ithin their experience th a t on cer­
tain direct driven turbine steam ers, quite unpleasant vibration 
had been experienced other than  th a t due to the propellers. 
V ibration was also by no m eans unheard of in the case of purely 
ro tary  auxiliaries, for example, a turbo-electric auxiliary  
generator.

It was m ost in teresting  to note from Mr. F arm er’s rem arks 
th a t a gyro-stabiliser was to be fitted to a new Lloyd Sabaudo 
liner. I t would rem ain to be seen w hether the gyro would 
give sufficiently powerful resistance to ro lling  to give passen­
gers a substan tially  h igher degree of com fort, bu t in any case 
there was no doubt w hatever th a t the mere fact th a t a gyro- 
stabiliser was fitted would m ake the vessel in question consider­
ably more a ttrac tive  to potential passengers.

W ith  regard  to Mr. Calderwood’s rem arks, the problem  of 
re ta in ing  at m uch h igher speeds the same efficiency as th a t of a 
propeller runn ing  at norm al r.p .m . was one of the greatest 
in terest and im portance, and it would be a d istinct advantage 
if there coidd be a certain  degree of co-ordination of research 
between the experim ent tank  and the wind tunnel, w ith a view 
to exploring the possibilities of m uch higher propeller revolu­
tions th an  those at p resent adopted.

Mr. Calderwood’s query in regard  to freigh t earnings was 
answered by draw ing liis atten tion  to the statem ent 011 page
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960, where i t  was pointed out th a t in F ig . 2 the operating  
cost was expressed in term s of the fre igh t ra te  a t which the 
ow ner’s profit was zero. A corresponding analysis of the 
fre ig h t earnings of a modern fast cargo liner was published 
in “ F airp lay  ”  on October 16th, 1930, in the form of an 
ex tract from  a speech by Sir Frederick W . Lewis. I t  would 
be noticed th a t for th is type of vessel, the item  re la ting  to port 
charges was even higher than in the case of the tram p steam er.

I t  was anticipated th a t electric synchronising gear would 
very shortly  be installed on a new B ritish  m otor yacht, and it 
would then be possible to dem onstrate the extent to which 
vibration could be elim inated w ith th is system. In  the case 
of a m otor yacht it was standard  practice to use a tunnel dynamo 
driven from one of the main propeller shafts by chain drive, so 
th a t the auxiliary engine generators could be shut down when 
the vessel was cruising. Synchronising alternators as de­
scribed in the paper Would make it possible to dispense w ith the 
tunnel dynamo.

Mr. A yling’s rem arks concerning standard tonnage were well 
w orthy of consideration. I t  was pointed out in the verbal 
replies to the discussion how far the Scandinavian shipbuilding 
countries had gone in this connection.

Mr. E vans’ rem arks were very in teresting , and it would have 
been in teresting  to have had fu rther inform ation in regard  to 
the a ttitu d e  of the firm of m arine engineers referred to, on the 
subject of electrical synchronisation by m eans of two a lte r­
nators.

W ith  regard  to the question of m echanical stokers Mr. Evans 
raised, these had been used successfully a t sea, particu larly  on 
the Canadian Pacific cargo vessels. They represented in a way 
an alternative to pulverised coal firing, and the reason th a t they 
had not been more used m igh t be due to the activities of the 
pulverised coal people.

W ith  regard to the  fitting  of twin rudders to the M.Y. 
Colombia, Mr. Spanner evidently did not appreciate the fact 
th a t this was the first occasion on which tw in rudders had been 
specially designed and fitted w ith the object of im proving the 
propulsion. He said “ it was practically  forced upon designers 
of the M aier form ships to use tw in ru d d ers.”  This was ra th e r 
overstating the case. There was m erely an inducem ent. There 
were now over 20 vessels b u ilt on the M aier form, b u t the  
Colombia was the first one to have tw in rudders, so th a t it was 
distinctly  m isleading to suggest th a t the M aier system  “ prac­
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tically  forced ” tw in rudders in the case of tw in screw ships. 
There was no need to ju stify  the statem ent th a t the M aier form 
“  perm itted  a reduction of wetted surface on given displace­
m ent and dim ensions.”  I t  was a statem ent of fact and not of 
argum ent.

The statem ent th a t “  a passenger ship m ust be a ttractive— 
to passengers— and m ust partia lly  sacrifice efficiency for 
speed ”  m ust obviously be considered in relation to its context. 
In  the case of a passenger ship, speed had an absolute value, 
apart altogether from consideration of efficiency. Sheer speed 
was a definite attrac tion  to poten tial passengers as individuals, 
and more generally it was of enormous publicity  value. W hen 
the speed of an A tlan tic  liner, for example, had been definitely 
fixed on a purely economic basis, tak ing  into account all the 
purely  num erical factors involved, such as passenger receipts, 
bunker bills, etc., the speed m ust be increased beyond th a t 
point because speed was a ttrac tive  to passengers.

D ealing now w ith M r. Spanner’s points, 1, 2, 3 and 4 :
1. They were not acquainted w ith any theoretical or p rac­

tical mechanism  whereby the linear energy of the slip stream  
could be recovered w ithout destroying th ru s t. If  there was 
such a mechanism available, Mr. Spanner should disclose it.

2. On the m ajority  of vessels, the maximum diam eter was 
usually  fixed by the tip clearances, and as between a cast iron 
propeller and an alternative bronze propeller, the a lteration  in  
design was usually  lim ited to the p itch , the blade surface and 
the blade thickness. Cast iron involved relatively  th icker 
blade sections than  bronze, and under certain  conditions the 
th icker section was an advantage, particu larly  a t large angles 
of incidence.

3. On the subject of fouling, Mr. Spanner would be interested 
in the contribution to the discussion from  the Chief Chem ist of 
Messrs. J . D am pney and Co., L td ., and the A u thors’ reply 
thereto.

4. W hether the statem ent criticised by Mr. Spanner was too 
sweeping or not was largely  a m atte r of personal opinion. 
Presum ably  Mr. Spanner would agree w ith  the A uthors th a t 
on a large passenger ship ro lling  was d istinctly  more im portan t 
than pitching.

They were very pleased to have a contribution to the dis­
cussion from M r. Ilinde, and to note his qualified approval of 
the economic section of the paper.
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W hilst the fluctuations in rates of freigh t were certainly 
overw helm ingly g reater than differences in running  costs due 
to fluctuations in efficiency, the fact rem ained that over a period 
of years, ra tes of freigh t m ust necessarily fluctuate about a 
mean value which was sufficient to give world shipping as a 
whole some re tu rn  011 capital invested. Nevertheless, who 
could deny that the owner of the most efficient tonnage was in a 
position to set the pace, and 110 doubt Mr. H inde himself as an 
owner and operator of highly efficient tram p tonnage was 
inevitably compelling com petitive owners to consider the con­
struction of vessels perhaps even more efficient than  his own.

Mr. Cliampness’s rem arks contained suggestions of-very con­
siderable im portance, and in particu lar his point in regard  to 
first-class passengers on m any modern liners being expected 
to  share a cabin w ith some two or three to ta l strangers. This 
“  curious survival of an tiqu ity  ” as Mr. Champness described 
it, was som ething which m ust be elim inated as quickly as pos­
sible from first-class passenger vessels.

Possibly it attained its most unpleasant form 011 n igh t ser­
vice cross-channel vessels, because although the voyage was 
infinitely shorter, cabins were much sm aller, and particu larly  
in bad w eather such intim acy as a small cabin imposed could be 
extrem ely unpleasant. They would su^g'est th a t railw ay com­
panies at least should follow their own very excellent sleeping 
car practice in the arrangem ent of large num bers of sm all single 
b erth  com partm ents, ra ther than  waste a large am ount of space 
011 cabines tie luxe.

M r. Lovett pointed out th a t most of the economies which 
had been effected in recent years had been achieved 011 the hull 
side, and th a t engine room improvements in efficiency were 
sometimes effected at the cost of increased power to drive the 
auxiliary  m achinery necessary in connection therew ith. H e 
m ight have added also th a t these improvements were usually 
gained at the expense of a substan tial increase in m aintenance 
costs.

The question he raised as to using coal in the cylinders of 
in ternal combustion engines was a ttractive and would a t once 
go to solve a g reat m any of our industrial problem s. They 
would point out th a t such experim ents were made in some of 
the earliest Diesel engines, b u t la ter, for a varie ty  of reasons, 
had to be abandoned.

I t  was very encouraging to note th a t in Mr. A yre’s opinion 
they were a t, or very near to, an upw ard trend of the trade 
cycle.
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Mr. H arrison raised one or two in teresting  points in con­
nection w ith electrical synchronisation. The output of the 
alternators was norm ally about one-fifth of the  output of the 
main engines. In  exceptionally heavy w eather resu lting  in a 
specified torque difference between the two shafts, the a lte rn a­
tors were autom atically  disconnected, and under the same 
circum stances it would also be desirable to use the standby 
p lan t for the aux ilia ry  load. W ith  Diesel drive there was no 
doubt th a t the scheme outlined by Mr. H arrison, consisting of 
flywheel alternato rs on the engines to synchronise the engines, 
and a lternato rs on the propeller shafts to synchronise the pro­
pellers, would be a d istinct advantage from the point of view 
of freedom from vibration. The increase in cost would pos­
sibly be more than  com pensated by  the increased com fort to 
passengers and consequently the g reater popularity  of the 
vessel.

Mr. Jen k in s’ rem arks on the  question of anticorrosive and 
antifou ling  compositions were extrem ely in teresting , although 
it was at the same tim e disappointing th a t Mr. Jenk ins con­
sidered there was no im m ediate prospect of solving the  p a r­
ticu lar problem  a t issue. The subject was certain ly  one which 
fully  deserved fu rth e r ventilation, and if possible, more exhaus­
tive research.

Dr. Taylor pointed out th a t it was possible to reduce the 
am ount of linear energy for a given th ru s t by  increasing the 
propeller diam eter, bu t this was not, of course, the same as 
recovering that, energy when once it had been transm itted  to 
the slip stream . On very few vessels was it possible to m ake 
any m ateria l increase in propeller diam eter, even in the design 
stage. In  the case of single screw ships the diam eter was 
lim ited by the heigh t of the engine seating above the base in 
association w ith  the rake of the shaft, and also by conditions of 
propeller immersion in the ballast condition. On tw in screw 
vessels, for a m inim um  clearance between the blade tips and 
the hull, an increase in diam eter could only be obtained by 
carry ing  the shaft bossing fu rther aft.

W ith  central propulsion there would unquestionably be a 
negative th ru s t deduction under ideal conditions, b u t as Dr. 
Taylor pointed out it was quite possible th a t this effect would 
be minimised by constructional requirem ents. I t  was g ra tify ­
ing to have Dr. T aylor’s appreciation of w hat was certain ly  
an im portant point in regard  to their conception of wake gain. 
The expression was apt to be m isleading, and the net wake
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gain, if any, m ust be arrived at after m aking allowance for tbe 
h igher propeller efficiency which would in m ost cases be ob tain­
able if there were zero wake.

In  regard  to shell b u tts , it  was understood th a t the advantage 
of reversing the direction had been definitely confirmed by tan k  
tests, b u t in course of the same experim ents it was also found 
th a t when the b u tts  were chamfered, the m argin of im prove­
m ent became alm ost negligible.

The cost of fitting  synchronising alternators was quite 
m oderate and compared very favourably w ith the installa tion 
of other anti-vibration devices such as dynamic balancers. It. 
m ust also be borne in m ind th a t in m any types of vessel the 
synchronising alternators could be used for supplying auxiliary  
power at sea, thus m aking it possible to dispense, in the case 
of a m otor yacht for example, w ith shaft driven dynamos. I t  
was a distinct advantage on small vessels w ith lim ited engine 
room staff, to be able to supply all the power required a t sea 
d irect from the m ain engines.

Mr. I le ttie 's  argum ents in favour of coal represented the stan ­
dard argum ents of those people who did not see shipping as a 
world-wide in ternational business, and in reply they could do 
no b e tte r than refer him  to the reports of Mr. S terry  B. F ree­
m an’s rem arks a t the A nnual Conference of the In s titu te  of 
Fuel last year.

In  assessing the value of one per cent, gain of propulsive 
efficiency at about fifty per cent, of its apparent value, Mr. 
Carey would see 011 referring  to the context, th a t due allow­
ance had been made for ballast voyages, and also for ‘‘capacity” 
voyages when the vessel was not loaded down to her m arks, bu t 
nevertheless had full holds.

Mr. Carey’s comments 011 passenger ship design and 011 v ib ra­
tion were m uch appreciated. In  the m atter of vibration set up 
by auxiliary  m achinery, the A uthors used the term  “ isolation” 
in the sense of m ounting auxiliary  m achinery 011 special pads or 
seatings, known generically as isolators-

Mr. Jo b lin g ’s rem arks 011 the average tram p owner only 
being able to scrape ju s t sufficient capital together to keep his 
fleet up to his requirem ents scarcely fitted in with the tenor of 
the m odern shipping business. The point they  were m aking 
in the paper was that if the average tram p owner could not 
“ scrape sufficient capital together” even to build an obsoles­
cent type of ship, then he certain ly  would be unable to m ake 
m oney in any case and had therefore be tte r re tire  from the
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business. They would em phasise th a t it  was not an economic 
position to build  an old-style 7,000 tonner to-day, and they 
would suggest th a t M r. Job ling  should be m uch more explicit 
in his term  “  all the la test g ad g e ts .”  I f  standard  tonnage 
suited the Scandinavian owner who was rapidly g e ttin g  hold on 
business to-day on world trade routes, then it would necessarily 
have to suit the B ritish  owner too if he was to get his fa ir share 
of charters. W ith  regard  to the last paragraph  of Mr. Jo b lin g ’s 
contribution, they  were perfectly  serious in their suggestion, 
and would refer him  to some of the electric ferries in New York 
where there was only one m an on w atch below m anaging  the 
en tire  engine-room , and he had noth ing  to do. B attery-electric 
propulsion would dispense even w ith th is one man.

M r. M cGovern’s rem arks were a valuable contribution  to the 
discussion, and it was in teresting  to note th a t w hilst, as he 
pointed out, shipbuilders were w orking continuously tow ards 
more efficient design, there were still a num ber of h itherto  
unsolved problem s which were nevertheless capable of im m e­
diate solution in the experim ent tank , to the benefit of the 
industry  generally.

Mr. Brownlie could see no justification for the view th a t 
shipping differed in any essential feature from other industries. 
Consider, however, the coal industry  for exam ple; the coal 
owner corresponded to the shipowner, and it m igh t be assumed 
for the sake of argum ent th a t the m anufacturer of cu ttin g  
m achinery and other equipm ent corresponded to the ship­
builder. W hereas shipping m et w ith no appreciable com peti­
tion from other m ethods of transport, coal on the other hand 
was faced w ith acute com petition from other forms of fuel. 
Consequently the shipbuilder was unquestionably in a stronger 
position than  the m anufacturer of coal cu tting  tools, or for 
th a t m atter, the m anufacturer of oil boring equipm ent.

They did not quite follow Mr. Brow nlie’s argum ent in the 
question of cost of propulsion. The fact rem ained th a t for 
every ex tra hundred tons of bunkers, one bundled tons of 
fre igh t earn ing  cargo was lost. I t  was, therefore, only logical 
to  debit each ton of bunkers w ith the cu rren t fre igh t ra te , p ro­
vided, of course, th a t the vessel was assum ed to be loaded down 
to her m arks.

On the subject of wake gain, they  would refer Mr. Brownlie 
to their reply to Dr. Lockwood Taylor.

W ith  propellers am idships, any alteration  in pressure 011 the 
parallel m iddle body in no way affected the resistance of the 
ship.
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M r. Brownlie was quite rig h t in pointing out th a t w ith  nega­
tive wake, negative real slip autom atically  became a possi­
b ility . He was no doubt aw are th a t in the case of h igh  speed 
vessels such as torpedo boat destroyers, there m igh t actually  be 
negative wake a t the stern if a hollow in the transverse wave 
system  occurred a t th a t point, due to the orbital m otion of the 
particles in the wave.

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

ABSTRACTS.

M a r in e  B o i l e r  D e s ig n  in  1930.
“  The Engineer,”  January 9th, 1931.

W ith o u t doubt, the m ost in teresting  phase of m arine 
engineering practice in 1930 was the advance we have to record 
in boiler design. Successful efforts were made to reduce the 
num ber of boiler un its required in a large liner, w ith a corre­
sponding saving in space, w eight, and first cost, and a sm aller 
num ber of boiler a ttendants. One of the m ost original of the 
new designs was th a t of the Johnson boiler which is associated 
w ith the name of Mr. J . Johnson, the superin tendent engineer 
of Canadian Pacific Steam ships, L td ., who, in recent years, has 
done so m uch to advance high-pressure, h igh-tem perature, 
geared turbine propulsion. In  Mr. Johnson’s opinion, the 
ex isting  types of w ater-tube boilers all bear traces of their 
original design, which was produced for hand-firing w ith coal. 
Now th a t injected fuel in the form of either oil or powdered coal 
is used, it becomes possible to enclose the furnace, so tha t it is 
surrounded by w ater tubes, all of which are exposed to rad ian t 
heat and some fraction to heating  by  convection. W e repro­
duce two views of a “  Johnson ”  w ater-tube boiler, which was 
bu ilt by Yarrow  and Co., L td ., for the C .P .R . steam er Princess 
Helene. I t  will be seen th a t two large-diam eter drums are em­
ployed. They are supported on the front and back walls of the 
boiler in such a m anner th a t free expansion can take place. 
The tubes are curved round to form a cylindrical surface, and 
there are also— as shown—a central and end walls of tubes. 
Air-cooled or water-screened refractory  m aterial is arranged  at 
the fron t of the furnace to support the tem perature of combus­
tion and to shorten the flame. The diam eters of the tubes are 
so proportioned in relation to their leng th  and duty th a t good 
circulation on the Y arrow  principle is obtained w ithout 
prim ing. The size of the furnace is so fixed th a t the requisite



Fig. 1. Johnson Boiler Tubed ready for Outer Casing.
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leng th  for complete combustion is obtained before the gases 
leave the boiler. A feature of the boiler is the use of preheated 
air a t a tem perature of 500 deg. F ah ., which heat is obtained 
partly  by an air heater arranged above the boiler, and partly  
by contact w ith the front part of the furnace walls. Tests 
which were made on the boiler installed on the Princess Helene 
and on a 10,000 S .H .P . single-ended boiler bu ilt by John 
Brown and Co., L td ., a t Clydebank, form ing part of the boiler

Fig 2. Furnace of Johnson Boiler.

equipm ent of the Empress of Britain,  show that a t m ercantile 
ra tings and for the same efficiency, the Johnson boiler will 
yield for the same w eight of boiler and air heater, double the 
output of the three-drum  w ater-tube boiler. The average 
transm ission ra te  over the whole tube surface is shown to be 
doubled, while the mean transm ission ra te  in the furnace tubes 
is reduced. It is claimed that the inside of the tubes are easily 
exam ined, and brushed, and brickw ork renewals are reduced to
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a  m inim um . Spare tubes are carried in s tra ig h t lengths, and 
can be bent in the boiler-room should they be required. Designs 
have already been prepared for single-ended and double-ended 
Johnson  boilers w ith  designed outputs up to 10,000 and 20,000
S .H .P . respectively, and the special requirem ents of naval 
service have not been overlooked.

N otew orthy developments took place with regard  to the 
Yarrow  w ater-tube boiler during  the last year. Six large 
boilers of th is type were constructed to Yarrow designs by the 
Fairfield Shipbuilding and Engineering  Company, L td ., for the 
Empress of Japan ,  one of which is shown. They are side-fired, 
and  the norm al output of the installa tion  is 30,000 S .H .P . 
E ig h t Yarrow  boilers are being constructed a t Scotstoun and 
Barrow for the new P . and 0 . turbo-electrically  propelled liners 
>S'trathnaver and Strathaird, which are being b u ilt by Yickers- 
A rm strongs, L td ., a t B arrow -in-Furness. Four of these 
boilers form the m ain boiler installa tion  in each ship, and they 
are accommodated in a boiler-room, having a length  of 60 ft. 
6 in. and about 80 ft., the full w idth of the ship. The heating  
surface of each boiler is 12,500 square feet, and the w orking 
pressure 425 lb. per square inch, w ith 750 deg. Fab. to ta l super­
heat and tem perature. The four boilers will provide steam  for
28.000 S .H .P ., and two of them  are designed to give the ship a 
speed of 16J knots. For auxiliary  and port use, two sm aller
3.000 square feet boilers, operating under the same steam  con­
ditions, are fitted in each of the ships. Towards the end of the 
year it was announced tha t the design of the boilers for the new 
C unarder had been en trusted  to Messrs. Y arrow , and th a t they 
would be b u ilt a t Clydebank by John  Brown and Co., L td.

Messrs. Babcock and W ilcox have under construction a 
dem onstration boiler designed for a w orking pressure of 1,575 
lb ., and a superheated steam  tem perature of 850 deg. F all., and 
have also in operation a 550 lb ., 750 deg. m arine w ater-tube 
boiler w ith powdered coal. A feature of th is boiler is the 
water-cooled smooth ashpit floor, which produces a flaky friable 
ash of a non-caking type. The two 500 lb. high-pressure 
w ater-tube boilers on the K ing George have given un in ter­
rup ted  and satisfactory  service, with easy steam ing.

A new boiler of 1930 was the Babcock and W ilcox sectional 
express type, which was designed and built by the Am erican 
Company, and was tested in the Philadelphia Naval Y ard. As 
the illustra tion  shows, the boiler follows to a large extent 
norm al B. and W . design as regards its circulation, bu t the
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headers are cylindrical in form, each of the elem ents com pris­
ing  two headers and tlie associated tuhe hank. The lower por­
tion of the boiler heating  surface consists of a tube screen w ith 
the tubes expanded into horizontal bottom  headers. All con­
nections between the steam  drum , bottom  drum , and headers 
are made by standard  nipples.

The bottom  two rows of tubes have a diam eter of 2 in. and 
are followed by four rows of 11 in. diam eter tubes, which form 
the lower section of the heating  surface. The rem aining tubes 
can be in. or 1 in. in diam eter, and are arranged to give a 
deep nest w ith a h igh  heat transfer efficiency. A superheater 
of the interdeck type is placed between the lower tubes and the 
sections. The first boiler of the sectional express type was 
’tested  by Commander J ,  G. Broshek, of the U nited S tates 
Navy, and gave boiler, superheater, and furnace efficiencies 
vary ing  from 84‘62 to 82'75, when burn ing  from 0'25 lb. to 1 lb. 
of fuel oil per square foot of hea ting  surface, and operating  at 
300 lb. w orking pressure. F u rth e r tests at 600 lb. pressure 
showed overall efficiencies of over 80 per cent., all tests  being 
carried out w ithout air heaters. The design is one which, we 
learn, will be put forw ard by the B ritish  Company for those 
conditions in which a ligh t boiler of the narrow -tube type is 
required.

An in teresting  boiler development in Germ any was the in ­
stallation by Blohm and Voss, of H am burg, of a Siemens- 
Benson critica l pressure boiler,* on the H am burg-A m erica ship 
UckermarJc. This ship has been w orking from H am burg  to 
P o rt Said, w ith, we understand, very satisfactory  results, and 
a fuel consum ption of about 0‘55 lb. of oil per horse-power hour 
has been obtained, although steam  is used a t a lower pressure 
and tem perature than  th a t a t which it is generated, and the 
la test fuel saving arrangem ents have not been fitted.

Improved Superheaters for Scotch Boilers.
The good resu lts which have been obtained w ith h igh-pres­

sure, h igh-tem perature, w ater-tube boilers, have caused more 
a tten tion  to be paid to the gain ing  of h igher superheat tem ­
peratures w ith Scotch boilers, which are usually  designed for 
w orking pressures of 250 lb. to 275 lb. per square inch. W ith  
the new design of combustion cham ber superheater, which 
during  recent m onths has been tested in service by the N orth- 
E astern  M arine E ngineering  Company, L td ., and the Super-

* 3,2001b. per sq. in. T his is one additional experim ental boiler, supplying h.p. steam  
to a  sm all h .p. “ booster’- turbine. ( E d . Trans.)



F ig . 4. Babcock and W ilcox Sectional Express-Type Boiler.
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heater Company, L td ., tem peratures of 680 deg'. Fall, to 725 
deg. Fall, are now obtainable at the tu rb ine stop valves. Such 
superheaters have been fitted in the Canadian Pacific liners 
Montcalm, Montclare, and Montrose, and in the P . and 0 . liner 
Mongolia, and have, we are inform ed, given m ost satisfactory  
resu lts. As shown, the superheater tubes, which are usually 
1 | in. diam eter 9 w .g. solid-drawn steel tubes w ith forged spear

I
%

F ig. 5. Combustion C ham ber Superheater.

ends, are arranged vertically , and are supported from  a mild 
steel g irder, which is arranged  in a cool p art of the combustion 
cham ber and is in direct contact w ith water-cooled surfaces. 
The connections between the inlet and re tu rn  legs of the super­
hea ter elem ents are made w ith a cone and flange jo in t, w ith  a 
serrated  m etallic ring- between (he jo in t faces. The jo in ts are 
easily accessible and can be tigh tened  or hardened up afte r
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steam  pressure has been applied. The size of the headers and 
the elements is so chosen th a t the steam  tem peratures of the 
m etal skin is re tained at a safe figure, while the pressure drop 
th rough  the superheater is not more than  10 lb. to 15 lb. It 
has been found possible to obtain the necessary heating  surface 
w ithout using the to tal num ber of furnaces in any given boiler. 
Thus, in a three-furnace boiler, only the two side furnaces 
would have superheater elem ents at the back of the combustion 
chamber. W hen m am euvring, therefore, under which condi­
tion less steam  would be flowing through the superheater than  
norm ally, the side furnaces could be eased and the heat fully 
m aintained on the centre furnace only, which arrangem ent 
would give considerable la titude in the m atte r of super­
heater tem perature regulation. By using steam  blowers, 
the tubes can be kept clean and the high efficiency m aintained. 
In  the earlier designs of combustion cham ber superheaters, the 
spear ends, which are staggered in relation to each other to 
give an even gas flow, were sligh tly  baffled. Such a baffle has 
been shown by practical runn ing  to be unnecessary, and the 
spear ends are now continued well into the' th roat of the fu r­
nace, so th a t the full effect of the furnace beat is utilised.

For a sm aller degree of superheat, namely, about 120 deg., 
the uptake superheater designed by T. Sugden and Co., L td ., 
of London, was supplied to twelve ships, including Bank and 
Clan liners and the whaling factory Tafelberg. The operation 
of this type of superheater a t sea has shown th a t very steady 
superheat tem peratures can be m aintained, and so far, we are 
inform ed, not a single element has had to be renewed, which 
shows the long life of this type of superheater. S tandard 
smoke tube superheaters were also fitted to ships by the prin­
cipal m akers of these auxiliary appliances.

We are indebted to “ T he E n g in eer” for the loan of the blocks illustrating the fore­
going abstract.—E d . Trans.

Som e R e c o r d s  o f  t h e  O u tp u t  o f  M a r in e  M a c h in e r y ,  1930.
"  Engineering,”  2nd January, 1931.

The engines for 13 single-screw steam ers, m aking together 
35,300 i.h .p ., were constructed by M essrs. David Rowan and 
Company, L im ited, E llio t S treet, Glasgow, during  the year. 
Two sets, each of 3,750 i.h .p ., were supplied for the steam ers 
Benledi and Benlawers.— Triple-expansion engines for three 
steam ers, agg regating  5,540 i.h .p ., have been supplied by 
M essrs. B lair and Company (1926), L im ited, Stockton-on-
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Tees. M arine boilers representing 19,770 i.h .p . were also con­
structed .— Messrs. McKie and B axter, L im ited, Copland 
W orks', Govan, Glasgow, S .W .l, constructed 15 sets of steam  
engines, to ta lling  10,300 i.h .p ., and com prising m achinery of 
various classes.— The to tal s .h .p . of m arine geared turbines 
constructed by Messrs. The Parsons M arine Steam  Turbine 
Company, Lim ited, T urhinia W orks, W allsend-on-Tyne, was 
47,300. The to tal s .h .p . of m echanical gearing, to be used in 
association w ith m arine steam turbines, am ounted to a fu rther 
74,600. In  addition, gearing aggreg atin g  80,000 s.li.p ., for 
use w ith m arine turbines, has been cut for licensees.— M essrs. 
John  Dickinson and Sons, L im ited, Palm ers i l i l l  E ngine 
W orks, Sunderland, have engined the steam ers Runswick and 
Stakesby, and supplied three additional boilers, the aggregate  
i.h .p . involved being 4,370.—In  addition to supplying 179 oil- 
burn ing  installa tions for m arine and land work, and to con­
stru c tin g  25 m arine boilers, M essrs. The W allsend Slipway and 
E ngineering  Company, Lim ited, W allsend-on-Tyne, have sup­
plied the propelling m achinery, the to tal power of which is 
118,400 i.h .p ., for 11 vessels. These include tw in-screw geared 
turbines for H .M .SS. Brilliant, and Bulldog. The rem aining 
nine vessels were m otorships.— Messrs. 11. and W . H aw thorn, 
Leslie and Company, Lim ited, S t. P e te r’s W orks, Newcastle- 
on-Tyne, constructed the propelling m achinery for 10 
steam ers, the to ta l h .p . of which was 80,850. Among them  
were the 34,000-s.li.p. sets of engines for H .M .SS. Blanche and 
Boadicea .— Six vessels were engined by Messrs. John Iieadhead 
and Sons, L im ited, W est Docks, South Shields. The total
i.h .p . am ounted to 15,750, the largest set, for the Regislan, 
being of 4,550 i.h.p.

T h e  N e w  J u g o s l a v ia n  F l o t il l a  L e a d e r .

“  The Engineer,”  7tli November, 1930.

The new flotilla leader for the Royal Jugoslavian  Govern­
m ent, which has been ordered from Yarrow and Co., L td ., of 
Scotstoun, Glasgow, bears the distinction of being the largest 
and most powerful ocean-going vessel of this type yet bu ilt in 
th is  country, e ither for the B ritish  or any foreign navy. W e 
are indebted to the builders for the follow ing inform ation con­
cerning this in teresting  vessel. H er displacem ent will be 
about 2,400 tons, and she will have a length  of 371ft. 6 in ., a 
beam of 35ft. and a depth of 22ft. 9in. She will be propelled 
by a twin-screw arrangem ent of geared turbines, the whole of
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the power being transm itted  through single-reduction gearing 
of the double helical type. Special care will be taken to bal­
ance dynam ically the tu rb ine  rotors and gearing to avoid 
vibration and obtain smooth running . The designed output of 
the turbines will be about 42,000 shaft horse-power. Steam 
will be supplied from three boilers of the latest Yarrow water- 
tube type, with the firm ’s own design of super-heaters and a ir  
heaters. The m ain arm am ent of the new destroyer is to include 
four 5^in. guns and two trip le  torpedo tubes. All parts of the 
ship are to be fitted with the most modern equipm ent, and w ith 
a view to service in  hot clim ates, very roomy and comfortable 
accommodation is to be provided. The order for the ship was 
placed a t the end of last year, and the work on her hu ll and 
m achinery is now well in  hand.

A “  M in o r  ”  E x p lo s io x t !

The Engineer/' 7th November, 1930.

In  commenting on a m inor boiler explosion on board a small 
cargo vessel, caused bv the fracture of a combustion cham ber 
stay, the E ngineer Surveyor-in-Chief s a y s :— “ The corroded 
condition of the screw threads at the end of the fractured stay 
and in the stay hole in the combustion cham ber plate indicates 
th a t leakage had occurred for a considerable tim e, and it is 
probable th a t the leakage resulted m ainly from local bu lging 
of the plate. H eating  surfaces should be kept clean to avoid 
risk of overheating and consequent bulging of the plates, bu t 
where bulging does occur and it is not so serious as to neces­
sitate renewal of the plates, it. is desirable to remove thei screwed 
stays in the vicin ity , retap the distorted holes a larger size and 
fit correspondingly larger stays. If  it  is not practicable 
to arrange stays norm al to the plates, suitable tapered washers 
should he fitted under the stay n u ts .”

T h e  M \k t .y e  Oi l  E n g in e  T r i a l s  C o m m it t e e  an d  t h e  N e w

B l u e  F u n n e l  M otor L i n e r  “  P o l y p h e m u s . ”

The E n g i n e e r 7 t h  November, 1930.

A t the end of last week the official tria ls  took place of the 
new Blue F unnel m otor liner Polyphemus , which lias been 
bu ilt and engined by Scott’s S hipbuild ing and E ngineering 
Company, L td ., of Greenock. The new ship is one of four, 
three of which have been bu ilt a t Scott’s, specially designed 
for the Jav a  trade of A lfred H olt and Co. She is a 6.400 cross* o
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tons cargo lin er w ith a w ater line length  of 426f't. 6in. and a 
beam of 56ft. w ith  a depth of 31ft. 9in. H er propelling 
m achinery, which comprises a twin-screw arrangem ent of four- 
stroke six-cylinder motors working on the single-acting super­
charged principle w ith a ir injection, is of special in terest owing 
to the fact th a t  the engines are of B ritish  design and, w ith 
the exception of the Biichi supercharging device, are en tirely  
free from  any patents or monopoly devices which would p re­
vent them  from being constructed by other builders. They 
each have a designed output of about 2,700 S .H .P . a t 138 r.p .m . 
The tria ls  to which we have referred took place on the 
m easured m ile at Skelmorlie, and a fte r the builders and owners 
had been satisfied, early on T hursday of last week the ship was 
made available for the M arine Oil E ngine T rials Committee. 
The tria ls  were continued th roughout F rid ay  and p a r t of 
S atu rday , and there were present several members of the Com­
m ittee and the official observers, headed by D r. J .  S. Brown, 
a principal surveyor of L loyd’s R egister of Shipping, and M r. 
C. W . J .  Taffs, the Secretary of the Committee. The same 
methods and sequence of tria ls  adopted in  the case of the o ther 
five ships tested by the Committee were employed, and it  is 
understood th a t  very complete inform ation as to the perform ­
ance of the ship in  her p a rtly  loaded condition wTas obtained 
under the very favourable measured m ile tr ia l conditions w hich 
prevailed.

L a m p s  w it h o u t  F i l a m e n t s .

The Engineer”  14th November, 1930.

In  the course of a brief historical survey, Mr. H . M arryat, 
lecturing  on “  Lum inous E lectric  Tubes ”  before the Ju n io r 
In stitu tio n  of Engineers on November 7th, stated th a t the 
present lum inous tubes contain ing neon, helium  and other 
rare  gases so m uch in  evidence in  our cities for advertising and 
o ther purposes, were the lineal descendants of the Geissler 
tube, the scientific toy of more th an  fifty years ago. F o r a 
great m any years p ractically  no advance had been made in  the 
application  of the princip le, bu t the notable discoveries of 
Professor Crookes, S ir W illiam  R am say and other scientists in 
connection w ith  the separation of argon, helium , neon and 
o ther rare  gases had provided the means for p u ttin g  the ex­
hausted tube contain ing various quantities of those gases to 
com m ercial and p ractical uses for illum inating  purposes, and 
such was the present ra te of progress in  overcoming certain
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inherent difficulties in m anufacture and operation th a t he p re­
dicted the tim e was undoubtedly coming when this system of 
illum ination  would supersede all others, m ainly  owing to its 
fundam ental efficiency and its ready application to practically  
a ll kinds of illum ination.

P o s i t i v e  L o c k i n g .— A  N o v e l  C a s t l e  N u t .
"  The E ng ineer/*  21st N ovem ber, 1930.

An in teresting development of the castle n u t arrangem ent, 
based upon the in ter-relation  of prim e num bers, developed by 
Professor R ateau, is given in Comptes E endus des Seances de 
L 'A cadem ie des Sciences. As will be seen from the illu s tra ­
tion, the bolt carries a s ta r piece A, having six branches B, 
which fit into the recesses on the castle nut, a clearance of 
about 3° being provided between the branches on the star piece 
and the recesses on the nu t. The centre of the star is provided 
with a hole of pentagonal form, which is an exact fit on a 
corresponding pentagonal prism  on the bolt D, the star being 
held in  position by a split pin C. The angle of a pentagon is

Bloek kindly lent by “ The E ngineer.”

108°, and th a t of a hexagon 120°, so th a t, five and six being  
prim e to each other, in one of the five different positions of the 
sta r on the bolt agreem ent w ith in  12° m ust be obtained between 
the branches of the star and the recesses of the nu t. T urn ing  
the star piece over, agreem ent m ust be obtained w ith in  6°, so 
th a t as there is a clearance of 3°, a t the worst i t  is only neces­
sary to tu rn  the n u t 1'5° e ither one way or the o ther in order 
th a t agreem ent can be effected. Thus, the lock is sensitive to 
w ith in  1 /240 th  of a tu rn , which, for all practical purposes, is 
negligible. In  o ther words, a positive lock is obtained for all 
positions of the n u t on the bolt.— “ F araday  House Jo u rn a l.” '
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S t e a m  P i p e  F a i l u r e s .

"  The E n g in e e r,"  28tli N ovem ber, 1930.

I t  is notew orthy th a t among the most recently reported 
“  boiler explosions ”  there are three cases of the fa ilu re of 
solid-drawn copper steam  pipes on board com paratively small 
steamers. In  each case the accident is a ttribu tab le  to local 
stressing and fa ilure to anneal the pipe sufficiently frequently . 
In  one case, th a t  of a steam d rifter, the E ngineer Surveyor-in- 
Chief s a y s :— “ The conditions of service of steam  fishing 
vessels is recognised as being most severe, and the steam  pipe 
ranges should therefore be designed having due regard  to th is. 
The m ain steam pipe range on th is vessel was designed w ith  
bends, b u t heavy stresses due to the movement of the boiler and 
m achinery were imposed on the pipe neck a t the flange attached 
to the engine stop valve. This is the second tim e the pipe has 
failed. On the first occasion a repair was effected before an 
explosion occurred, and the second failure was hastened by the 
excessive v ibration following on the breaking of the propeller 
shaft. A stay has now been fitted w ith  the object of relieving 
the pipe neck of stress, but the owners would be well advised 
to consider a re-arrangem ent of the design of the range when a 
favourable opportunity  occurs.

P u l v e r i s l d - F u e l  P l a n t  o n  t h e  S.S. “  L o r a i n . ”

"  E n g in eerin g ,”  7th N ovem ber, 1930.

A pulverised-fuel p lan t of an unusual, if  not a unique, nature 
has ju st been installed on the S.S. Lorain  by Messrs. Todd D ry 
Dock E ngineering  and R epair Corporation, Brooklyn, New 
York, IT.S.A., and although the vessel is only now m aking her 
first voyage under the new conditions, so th a t  perform ance 
results are not available, some account of the p lan t should 
prove of in terest. The S.S. Lorain  is owned by the U nited  
States Shipping Board, and is operated on the N orth A tlan tic  
between the U nited  States and F rance by a subsidiary company 
of the Cosmopolitan Shipping Company, of 42, Broadway, New 
York, U .S .A ., viz., the A m erican-France L ine. The vessel is 
395ft. Gin. long between perpendiculars, w ith  a moulded beam  
of 55ft. and a moulded depth of 34ft. l l i n .  The draught, 
loaded, is 27ft. 0 |in .,  and the deadw eight 9,759 tons. The 
norm al speed a t sea is 10'5 knots. She was b u ilt in  1919 and 
fitted for bu rn ing  oil in  three single-ended Scotch boilers, each 
having  three furnaces and constructed for a w orking pressure
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of 210 lb. per square inch. M easured on the U nited  States 
Shipping  B oard’s efficiency scale, the S.S. Lorain was ra ted  at 
better th an  100% for vessels of her class. The standard  set 
for comparison w ith pulverised fuel is, then, h igh , and i t  is 
to be hoped th a t  when the results of the working w ith th is  fuel 
are made available, some log data on previous oil consum ption 
will accompany them  for comparison.

I t  is in  th is la tte r  connection th a t the installa tion  is un ­
usual, as the whole of the orig inal oil-heating and pum ping 
equipm ent lias been left in place, the only change made being 
th a t the oil-settling tank  ju s t forw ard of the stokehold bulkhead 
was moved a fram e space forw ard to allow more space for the 
coal chutes, etc. The oil burners rem ain in the furnace fronts, 
being adapted for use as ligliting-up burners for the pulverised 
coal, and a change over from  coal to oil can be made when the 
ship is under way by sim ply changing the burner nozzles. The 
stokehold personnel would be the same in  num ber w ith  e ither 
fuel. The g reat advantage of th is dual method of firing is, of 
course, th a t the vessel can utilise  the cheapest fuel which 
happens to be available—th a t is, either coal or oil, the oil 
being bunkered, and handled exactly  as before. From  the 
poin t of view of com paring the efficiency of the two fuels i t  is, 
however, very valuable, in th a t coal could be burned for one- 
h a lf of a long voyage and oil for the other, thus enabling re­
sults to be recorded for a vessel in practically  uniform  condi­
tions of load, trim , and hull cleanliness. Dock and other tria ls  
have been ru n  at New York on pulverised coal, which, we u n ­
derstand, have indicated a high degree of efficiency, bu t, as 
the vessel was lig h t a t the tim e, the results obtained are not 
considered of equal value to those which it  is proposed to record 
under sea-going conditions.

The coal drawn from the bunkering port is stored in  spaces 
between decks, which are filled th rough  a coaling hatch  on the 
boat deck ju st abaft the funnel and th rough  two hatches op­
posite No. 3 cargo hatch. The la tte r  hatch  has been cased in  
to the upper deck and coal trunks provided on the outboard 
sides of the casing, so th a t both ’tween-deck spaces can be 
filled w ith the m inim um  of trim m ing . The raw  coal is fed to 
a grizzly w ith 6in. squares fitted in the top of the service bin 
a t the upper deck level, and from them  passes into a crusher 
situated  ju s t below the grizzlies. This crusher has a capacity 
of 12 tons per hour, is fitted w ith a tram p-iron separating 
pocket, and is driven through speed-reducing gear, by a 15
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li.p. steam tu rb ine. From  the crusher, the coal falls into the 
service bins. O ther grizzlies at the top of the service b in  allow 
the sm all coal, not needing crushing, to fall directly  into the 
service bin. There are no elevators or conveyors in  the entire 
system, the downward flow of coal th roughout the processes of 
bunkering, trim m ing , and feeding to the pulverisers being 
effected by g rav ity . There are three tr ip le s  pulverising m ills 
each driven by a 30 h .p . steam  tu rb ine, and connected to the 
Todd burners on the furnace fronts by steel flexible hose 4in. 
in diam eter. The operating instrum ent equipm ent is very 
complete, and includes nine C 02 connections, three smoke de­
tectors, and nine thermo-couples connected to a nine-point 
selector switch voltm eter, as well as the ordinary  d raugh t 
gauges, pressure gauges, etc. The F uel Conservation Com­
m ittee of the U nited  States Shipping Board certain ly  deserve 
the thanks of the American M ercantile M arine for th e ir  enter­
prise in  experim enting w ith pulverised fuel in  such a practical 
way as th a t described above. Previous installa tions w ith which 
it has been concerned are the S.S. Mercer and the S.S. W est  
Alsek.

E l e c t r ic a l  P r o p u l s i o n  o f  S h i p s .

“ Sh ipbu ild ing  and  Shipp ing  R e c o rd / ' N ovem ber 27tli, 1930.

The proof of the pudding  is in  the ea tin g ,”  and the fact th a t 
the P . & 0 . Company have ordered two more electrically-pro­
pelled passenger liners is sufficient proof th a t they, a t least, are 
satisfied w ith  th e ir first electrically-propelled vessel, the 
Viceroy of India. There are, however, m any m arine engi­
neers, particu la rly  those who have been closely connected w ith  
the application of the geared turb ine to the propulsion of 
ships, who rem ain unconvinced as to the superior m erits of the 
electric drive. In  th is connection, it will be recalled th a t at 
th is  y ea r’s spring m eetings of the In s titu tio n  of N aval A rchi­
tects, M r. W . J .  Belsey read a paper entitled  “  The Perform ­
ance of two vessels w ith E lectric Transm ission G ear,”  the 
vessels in  question being the P . & 0 . liner Viceroy of India, 
and the A tlan tic  R efining Company’s Diesel-electric oil tanker 
Brunswick. In  the course of the subsequent discussion a full 
report of which, together w ith  an abstract of the paper, was 
given in  our issue of A pril 17th last (see page 507, et seq), a 
num ber of speakers expressed th e ir  conviction th a t, from the 
point of view of fuel consum ption, the electrically-propelled 
steam er was the inferior of a sim ilar vessel driven by turbines
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connected to the propeller shaft through mechanical speed- 
reduction gearing. In  particu lar, M r. John  Johnson, the 
superin tendent engineer of the Canadian Pacific L ine, gave a 
com parative table (which we reproduced in our report referred 
to above) showing the A dm iralty  coefficient, the fuel coefficient, 
and the specific fuel consumption of the Dacliess of York , the 
Empress of Australia, and the Viceroy of India,  in  which it 
was shown th a t the perform ance of these vessels was in  the 
order named, the Duchess of York  being the most economical 
of the three. A t the close of the discussion, M r. Belsey pro­
mised th a t he would reply in  w riting  to the various criticism s 
raised, and it, is of in terest to note th a t his reply is now avail­
able in  the seventy-second volume of the Transactions, which 
has ju s t been published.

I t  is always a difficult m atter to make an exact comparison 
between the perform ance of two more or less sim ilar vessels, 
because of the large num ber of variable quantities which have 
to be taken into account, and M r. Belsey, in his published 
reply to the discussion on his paper, m entions some of the v ari­
ables which m ilita te  against the accuracy of the comparisons 
made by Mr. Johnson. In  the first place, the comparison is 
made between the Viceroy of India  sailing at powers between 
6,800 S .H .P . and 15,300 S .H .P . and the Duchess of York 
steam ing a t full service power throughout the complete voyage. 
In  the second place, Mr. Johnson ignores the effect of vacuum , 
which in  the Viceroy of India, on account of the tem perature 
of the sea-water in the tropics, cannot average more than  
28-1 in ., whereas 29 in . is obtained in the “  Duchess ”  ships, 
representing a difference of at least five per cent, in the steam  
consum ption of the m ain turbine. Lastly , the fact th a t on the 
Duchess of York the aux iliary  power is obtained from Diesel- 
engine driven generators, while on the Viceroy of India  tu rbo­
generators are employed also makes a difference in the “ all­
purposes ”  consumption, which, since Diesel oil costs twice as 
m uch as fuel oil, brings the consumption of the form er vessel 
equivalent to 0-7 lb. per S .H .P ., which is in excess of th a t 
returned by the la tte r. In  order to make a comparison w ith an 
electrically-driven vessel which is sailing at a constant speed and 
developing about the same power as the “  Duchess ”  vessels, 
M r. Belsey takes the In ternational M ercantile M arine Com­
p an y ’s vessel Virginia, and is thus able to show th a t the elec­
trically-propelled vessel is actually  superior to the geared- 
tu rb ine ship. The geared-turbine liner Statendam, according 
to the figures given in  D r. M eijer’s paper read at the same
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m eeting, has a to tal w ater ra te of 9-55 lb. of steam  per S .H .P . 
for all purposes, while under conditions closely approxim ating 
to  those on the Statendam, the Viceroy of India,  operating one 
tu rb ine  a t fu ll load, had an  equivalent w ater ra te  of 9-1 lb. A 
last po in t on the subject of consum ption made by M r. Belsey 
m  his reply  is th a t  the total fuel consum ption of the Viceroy 
of India  is being continually  improved, the figures for a recent 
round trip  being 3,150 tons, as against the 3,521 tons for the 
voyage referred to in  the paper.

On the question of flexibility, p a rticu la r value lies in  the 
fac t th a t  the electrically-propelled vessel can exert its m axi­
m um  power in  the astern direction. This m eans th a t the ship 
can be brought to rest in 2 m in. 50 sec. from  fu ll speed ahead, 
as compared w ith  3 m in. for a sim ilar geared tu rb ine vessel 
with the usual arrangem ent of astern turbines. This 50 
seconds is of g reat value, as i t  represents, perhaps, one and a 
h a lf sh ip 's length , which m ay be the difference between perfect 
safety  and disaster. The value of th is astern power is also 
exemplified by the fact th a t  owing to the additional quickness 
in  manoeuvring, the Viceroy of India  has m ade the passage 
th rough  the Suez Canal in  11 hr. 35 m in., as compared w ith  the 
previous best tim e for a P . & 0 . ship of 15 h r. 30m in . A nother 
po in t to which M r. Belsey draws atten tion  is the ease w ith 
which repairs can be carried out in  the engine room w ith  elec­
trica l m achinery. Thus, if a p a rtia l “ burn-out ”  were to 
occur, the affected coils could be cut out, and the vessel could 
proceed a t sligh tly  reduced power, while the repair even to the 
ex ten t of a complete re-wind could be made w ithout tak ing  the 
m achinery out of the ship. I f ,  on the o ther hand, a m ishap 
occurred to a gear wheel, the job of repairing  it involved 
tak ing  the wheel out and sending it to the shops. F u rth er, 
owing to the absence of any rig id  connection between the pro­
peller and the prim e mover, the risk of dam age when strik ing 
any  subm erged object is considerably reduced. F in a lly , M r. 
Belsey rem inds his readers th a t those companies which have 
been persuaded to adopt the electric drive have invariab ly  fitted 
it on subsequent vessels, and th is, he considers, is conclusive 
evidence of the m erits of this system of propulsion.

A N e w  M a r i n e  E n g i n e .

" J o u r n a l  of Commerce,”  4th Decem ber, 1930.

Shop tria ls  have been completed of a new six-cylinder two- 
stroke cycle, single-acting m arine heavy oil engine, designed
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and b u ilt by  Messrs. S co tt’s Shipbuilding and E ngineering Co.,. 
L td . The new engine has six cylinders 27 in. in diam eter, b y  
45 in. stroke, and 3,000 b .h .p . is developed a t 112 r.p .m . 
Generally, the engine is sim ilar to the Scott-S till m achinery  
b u ilt a t Greenock a few years ago for the Blue Funnel m otor 
liner Eurybates. The well-known S till reinforced cylinder liner 
is used, bu t, na tu ra lly , no steam cylinders are provided in the 
new engine. A irless injection is used, and the fuel valve (each 
cover carries a single fuel valve in its centre) are autom atic. 
A utom atic s ta rtin g  air valves are provided, the resu lt being a 
commendably clean cylinder top. As w ith  the Eurybates 
m achinery, the new engine is fitted w ith ro tary  supercharging 
valves adjacent to the exhaust ports. This feature enables the 
piston sk irts to be of m oderate length , and it should also m ake 
for economy in scavenging air. The scavenging pum p is 
located at the centre of the engine between cylinders Nos. 3 and
4, while the fuel pumps are accessibly placed at engine-room 
floor level. This in teresting  new engine is being installed in 
the single-screw m otorship Ansliun, for the China N avigation 
Company, the bull of which has also been built by  Scotts. T he 
vessel is 350 ft. long by 60 ft. beam by 33 ft. deep, and is of 
about 3,200 gross tons, being intended for passenger and cargo 
service out E ast. I t  is w orthy of note, in connection w ith  the 
m achinery installa tion, th a t a Cochran composite (w aste heat 
and sim ultaneous oil firing) boiler is to be employed for 
generating  steam  for various purposes, this boiler being 15 ft. 
h igh  by 6 ft. in diam eter, and designed for a wrorking pressure 
of 80 lbs. per square inch.

T i i e  N e w  C u n a k d  L i n e r  B e g u n .

"  The E ng in eer,”  5th Decem ber, 1930.

On M onday last the contract between the Cunard Steam ship 
Company, L td ., and John  Brown and Co., L td ., of Clydebank, 
for the bu ild ing of the new express liner was sealed and signed 
at a special Cunard board m eeting held in Liverpool. F o r 
some tim e past the build ing berth  has been in  course of pre­
paration and the lay ing  down of the keel has now been begun. 
Tiie principal dimensions of the new Cunarder were recently  
referred to in a parliam entary  discussion and the gross tonnage 
was given as 75,000; the leng th  as 1,018ft., and the capacity 
as 7,300,000 cubic feet. No official announcem ent has yet been 
made w ith regard to the) propelling m achinery for the new ship, 
bu t it is generally  understood th a t quadruple-screw Parsons
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turbines w ith  single-reduction gearing will be installed  and 
th a t steam  will be generated in  a m odern installa tion  of h igh- 
pressure oil-fired boilers of the Yarrow w ater-tube type. The 
Clyde N avigation T rust has agreed to proceed w ith the widen­
ing of the river Clyde so th a t the new liner can be safely 
launched, and when completed can proceed down the river. 
The work of w idening and deepening the Clyde will cost about 
£79,000. A section of land will have to be cut away from the 
west bank of the river C art opposite to the. Clydebank Shipyard , 
and the river channel w ill have to be widened a t the bend at 
R ashielee L igh t, on the south side of the river nearly  opposite 
the D alm uir sewage works. The new lin er is expected to be 
launched at the end of M ay, 1932, and will probably go down 
the river in  the Septem ber of the following year.

A L a r g e  G r a v i n g  D o c k  f o r  S o u t h a m p t o n .
“  The E n g in e e r,"  5th Decem ber, 1930.

In  order to meet the wish of the Cunard Steam ship Company, 
L td ., th a t  dry docking accommodation should be available at 
Southam pton for the new Cunard liner, the directors of the  
Southern R ailw ay Company have agreed to build  a new grav­
ing dock which will have a leng th  of 1,200ft., an entrance 
width of 135ft., and a depth  of 45ft. No definite site for the 
dock has yet been decided upon. One possible site is th a t 
ad jacen t to the new dock extension works on the M ill- 
1 rook shore, which includes the new Cunard berths, p a rt of 
which, it is hoped, will be ready for service early  nex t year. 
A nother alternative site is the W eston foreshore on the N etley 
side of Southam pton W ater, where land  is owned by the ra il­
way company, and where in the past i t  has been suggested th a t 
a big dry  dock m ight be constructed. The new 1,200ft. dry 
dock will be the seventh to be constructed a t Southam pton, if  
the floating dry dock be excluded, and it  is hoped th a t it will 
be ready for service in  1933. The railw ay company lias given 
serious consideration to the proposal to enlarge the present 
floating dry dock. The decision, however, to bu ild  a g rav ing  
dock m ay be taken as a possible indication th a t although the 
construction costs for the grav ing  dock m ay be heavier, the  
upkeep charges will be less. In  order to prepare the bed for 
the present floating dry dock it was necessary to dredge to a 
depth  of 65ft. and to remove about 940,000 cubic yards of soil, 
and the desired depth  has only been m aintained a t a heavy 
expense for dredging, owing to the constant silting  up of the  
bed. The new graving  dock will be the largest in  the world.
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Mr . J .  d e  M e o ’s C e n t r a l  P r o p u l s i o n  S y s t e m .

“ The E n g i n e e r 5 t h  Decem ber, 1930.

335,985. Ju ly  5th , 1929.— P r o p e l l e r  S y s t e m s ,  J . de Meo.
The inventor proposes to set the screw propellers of vessels 

am idships, so tha t the p itch ing  of the ship will not affect their 
subm ergence, and vibration of the m achinery will, conse­
quently , be minim ised when steam ing in a seaway. The inven­
to r lias, in the past, suggested th a t th is desideratum m ight be

Nt'335,98S

/
A

atta ined  by arrang ing  two side propellers as at A A in recesses 
in the bilges. He now suggests the addition of fu rther pro­
pellers under the bottom  at BB. The shafts of these propellers 
would em erge from the after end of the excrescence C beneath  
the hull, and the lines of this excrescence would be 
faired off into those of the hull proper. Several modifications 
of the same broad principle are described in the specification.— 
October 6th, 1930.

N e w  T u r b o - E l e c t r ic  L i n e r s  f o r  t i i e  D o l l a r  L i n e .

"  The E n g in eer,"  5th Decem ber, 1930.

The first of the two new turbo-electric liners ordered in 
Am erican shipyards for the D ollar Line service from Cali­
fornia via Honolulu to Jap an , China, and M anilla, is to be 
named President Hoover, and she will be launched on De­
cember 9th, the nam ing ceremony being perform ed by Mrs. 
H erbert Hoover. The new liners, w hich will have a leng th  of 
653ft., w ith  a lieam of 81ft., and a depth of 52ft., are to have a 
displacem ent of 31,000 tons, with a m easurem ent of 23,000 
gross tons, and 15,800 tons deadw eight carry ing  capacity, in-
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■eluding 67,000 cubic feet of refrigerated  space. The num ber 
of passengers to be carried by tbe various classes will to tal 
1,250, and there will be a crew of 300. Accommodation is to 
be provided for 320 first-class passengers and 140 passengers of 
a new special class, the rem aining accommodation being 
a llo tted  to the other ord inary  classes. The new ship will be 
electrically  propelled by a twin-screw arrangem ent of syn­
chronous propelling motors, which w ill receive A.C. from two 
sets of turbo alternators, the steam  being supplied by a m odern 
boiler installa tion . The designed sea speed is to be 21 knots. 
The two new liners we have referred to are to form the first 
p a r t of a bu ild ing  program m e com prising four super-turbo- 
■olectric liners, which are included in the present bu ild ing  pro­
gram m e of the D ollar Steam ship L ine, of San Francisco. The 
President Hoover is being bu ilt a t Newport News, V irg in ia .

P r o b l e m s  o f  S h i p  D e s i g n .

The E n g in e e r,"  12th Decem ber, 1930.

Some in teresting  and im portan t considerations re la tin g  to 
th e  design of efficient ships were discussed in a paper which 
was read before the In s titu te  of M arine Engineers on Tuesday 
•evening last by D r. J .  T utin  and M r. A. C. H ardy . The 
•authors p u t forw ard the view th a t it  lies in  the power of the 
sh ipbuilder to stim ulate orders for new tonnage by the design 
•of super-efficient ships. The operating  costs of a tram p ship 
were exam ined, as also was the perform ance of the propelling 
m achinery. The possible im provem ents outlined in the paper 
included modifications in  hu ll form, the re-designing of pro­
pellers and a fresh consideration of th e ir best position in  re la­
tio n  to the hu ll, the finding of a possible rem edy for sea-sick­
ness, includ ing  the autom atic stabilisation of ships, and im ­
provements in  passenger accommodation. The idea th a t w hat 
was needed was an organisation which, by research, experi­
m ent and invention, w ill effect a comprehensive im provem ent 
in ship design by the cum ulative effect of detailed im prove­
ments, follows the recent plea of Mr. Jo h n  de Meo, for a recon­
sideration of the whole problem  of .ship propulsion and the 
co-ordination of the technical interests in  each country in 
■order to b ring  about th is very desirable end. M r. de Meo’s 
proposal th a t fu tu re ships should be propelled by sm all screws 
a t the centre of the hu ll, e ither in  pockets a t the sides or below 
th e  sh ip ’s bottom, was favourably referred to a t the m eeting.
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R u s t  C a u s e s  E x p l o s i o n .

“  The E n g in e e r / ' 12th Decem ber, 1930.

An unusual case of boiler explosion is recounted in  one of 
the latest official reports. I t  is th a t of the safety valve fittin g  
of’ a Scottish hopper barge. The boiler appears to have been 
about tw enty-eight years old, although the vessel was b u ilt in  
1864. The safety valve blew off under a pressure of about 
■‘i0 lb. per square inch, and two men were ra th e r badly scalded. 
I t  was discovered th a t four of the set screws used to hold the 
valve to the steam dome had been fractured for some tim e, and 
u ltim ately  the rem aining two failed. T heir fa ilure is a t tr i ­
buted to a very small leak of steam, which was not visible, h u t 
was sufficient to moisten the jo in t and produce rust. The ex­
pansion of volume in the production of the rust was sufficient 
to break the screws.

O i l  T r a n s p o r t  b y  P i p e  L i n e .
“  The E n g in eer,"  12th Decem ber, 1930.

A 760 m ile pipe line from the Texas P anhandle to St^ 
Louis, em bracing m any innovations in  oil transport, is now 
under construction for the P hillips P ipe la n e  Company, a sub­
sid iary  of the P h illips Petroleum  Company, to expedite move­
m ent of the com pany’s petrol from the Texas oilfields to im ­
portan t re ta il m arketing centres. F ifteen  booster stations, 
placed a t intervals along the line will receive the oil a t about 
50 lb. pressure and deliver it back into the line a t between 
750 lb. and 800 lb. pressure. The conventional m otor-driven 
direct-connected circu lating  pumps at the booster stations will 
be displaced by gas engines driv ing very high-speed pumps, 
through speed-up gears. Gas from the com pany’s fields, of 
which there is an abundant supply, w ill be “  slugged ”  in  
liquid  form into the pipe line and pum ped between consign­
ments of commercial petrol. These slugs of fuel will be w ith ­
draw n at the booster stations and stored in  tanks, aw aiting 
use by the pum ping engines. Each booster station is to be 
equipped w ith three pum ping units, two of which w ill provide 
for the line’s designed capaci'ty of 30,000 barrels a day, one 
being used only as an em ergency standby. The engineers en­
gaged in the construction of the line hope for a g reater tran s­
port capacity  at less cost per barrel for the long run  when the 
line is completed. The pipe line products, on arrival a t St. 
Louis term inus, w ill be shipped east, north  and south, via the- 
Mississippi R iver.
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B o i l e r  E x p l o s i o n  R e p o r t ,  N o .  3100. S t e a m  T r a w l e r  
“  D a n i e l  C l o w d e n . ”

The explosion occurred a t about 2 a.m . on the 21st June, 
1930, while the vessel was a t the fishing grounds off the Galway 
Coast. No person was injured.

The boiler was of the cylindrical re tu rn  tube type, and was 
13 feet 6 inches in ternal diam eter and 10 feet 6 inches in length . 
T he shell p la ting  was 1^ inches in thickness. I t  wTas fitted 
w ith th ree plain furnaces, 3 feet 6 inches in ex ternal diam eter 
and 25/32nds inch in thickness, each having  a separate com­
bustion chamber. The stays between the combustion cham bers 
were of steel and were I f  inches in diam eter. They were 
screwed 9 threads per inch and were fitted w ith a nu t a t each 
end. The boiler was said to have been constructed for a w ork­
ing  pressure of 180 lb. per square inch and was fitted w ith  the 
usual m ountings including safety valves set a t 180 lb. per 
square inch.

The boiler was made about 1919.
The following are the only repairs th a t  can be traced. On the 

1st May, 1927, 20 plain tubes and the adjacent stay  tubes were 
re-expanded ; in  A pril, 1928, all plain and stay  tubes were re­
expanded, also 13 stays were renewed and some stays re­
caulked ; in November, 1928, the port and starboard furnaces 
were jacked u p ; in May, 1929, some g irder stays in combustion 
cham ber tops were renewed.

A piece of a broken stay , situated  between the centre and 
port com bustion cham bers, in the second row from the bottom , 
was blown out of the centre combustion cham ber w rapper plate, 
allow ing the contents of the boiler to escape th rough  the hole 
into the cham ber. The boiler was rendered useless and the 
vessel was towed into port.

The screwed stay  had broken w ithin  the thickness of the 
centre combustion cham ber w rapper p late  a t some previous 
tim e, leaving a portion of stay  in the plate. The thread of the 
s tay  and p late  had corroded u n til it  became so wasted th a t it 
failed to hold the piece of stay  against the pressure in the boiler, 
w ith  the resu lt th a t  the piece of stay  was blown out.

The vessel on which th is explosion occurred is a traw ler pro­
pelled by reciprocating engines supplied w ith steam  from a 
single ended boiler of the usual cylindrical re tu rn  tube type. 
She was acquired by  the present owners in  1927 and the m ach­
inery, including the boiler, was accepted for classification in
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L loyd’s R eg ister of 1928. The com pany’s fleet was removed 
from  M ilford Haven to Fleetwood this year and a new superin­
tenden t engineer was then appointed. Complete records of the 
repairs to the boiler are consequently not available, but it is 
stated  th a t 13 stays were renewed in A pril, 1928. The reason 
for these renew als or the position of the stays cannot be ascer­
tained, bu t it is probable th a t they were combustion cham ber 
stays.

W hile the vessel was at the fishing grounds in Ju n e  last, a 
slight hissing noise was heard in the centre com bustion cham ber 
and it was concluded th a t a stay  was leaking sligh tly  b u t not 
sufficiently to be serious. At 2 a.m . on the 21st June, w hile 
the  second enginem an was on w atch, there was a loud report 
in the cham ber followed by the emission of w ater from  th e  
furnace m outh. The steam  pressure a t the tim e was 175 lb. 
per square inch, and as he was firing this furnace a t the tim e 
and was unin jured , the explosion could not have been of a 
violent nature.

The boiler is stated  to have been em ptied in about 10 m inutes 
and the two wing fires*were then draw'n, the centre one having 
been extinguished by the escaping water. An exam ination of 
the combustion chamber was made and it was found th a t a stay  
had blown out as previously described. The chief enginem an 
then advised the skipper to send for assistance, and the vessel 
was towed into port by the steam traw ler Peter Carey, belong­
ing  to the same owners.

W1 len the vessel was visited by me, a new stay , 2 inches 
diam eter, had been fitted, and, consequently, the thread in the 
stay  hole could not be examined, b u t the thickness of the p la t­
ing appeared to be well m aintained. The plate was stated  to  
have buckled sligh tly  in the vicin ity  of the broken stay  and was 
faired before the new one was fitted. The p art of the broken 
stay, w ith nu t, th a t was blown into the centre combustion 
cham ber was produced for m y inspection and it was found to  
have fractured  a t a cross section w ithin the thickness of the 
w rapper plate. The fracture was not at r ig h t angles to the axis 
of the stay, bu t commenced level w ith the in terna l surface of 
the p late  and term inated about half-w ay th rough  its thickness. 
F rom  the appearance of the fracture , the steel of which the stay  
was m ade was close grained and hard, and there was no local 
discoloration ind icating  any inherent flaw. The appearance of 
the fractured  surfaces, however, indicated th a t the stay  had 
been subject to a considerable torsional stress at some tim e,
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and I  am of opinion th a t this was the prim ary  cause of the frac­
ture. There was no reduction of effective area a t the point of 
fractu re  such as m ay be caused by corrosion. The n u t was re ­
moved from the broken part of the stay  and it was found th a t 
the thread  was in  good condition and not unduly strained.

The stay  had probably been fractured  some tim e before the 
explosion, and the threads of the small portion had g radually  
become wasted by  corrosion u n til they  failed to hold i t  aga inst 
the pressure in the boiler and the explosion occurred. The end 
of the o ther portion of the fractured  stay  would rem ain close to 
the surface of the plate and partia lly  obstruct the free passage 
of w ater th rough  the stay-hole, which explains why the dis­
charge was not more violent. The repairs to the boiler, a f te r  
the explosion, included the fitting  of 13 new combustion 
cham ber stays, four of w hich were 2 inches in diam eter.

The boiler was afterw ards satisfactorily  tested by hydrau lic  
pressure to 1?> tim es the w orking pressure.

Observations of the Engineer Surveyor-in-Chief.

The fractu re of the stay  being w ithin the w rapper plate prob­
ably accounted for th is defect not being detected when th e  
boiler was inspected. The explosion occurred when the 
threads, holding the sm all piece of stay  in the plate, had become 
so corroded th a t they  were insufficient to w ithstand  the pressure 
in the boiler.

The consequences of the explosion in  th is  case were no t 
serious.

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

IN S T IT U T E  NOTES.

J u n io r  S e c t io n .

Lecture: Types of Internal Combustion Engines.
On T hursday, December 11th, M r. E . W . Cranston, W h.S c., 

G raduate, delivered a lecture a t the In s titu te  on “ Types of 
In te rn a l Combustion E ng ines.” The A uthor, who is pu rsu ing  
a course of special study in  th is  subject, presented an  orderly 
survey of the engines of all varieties of stroke and cycle which 
have become recognised as successful in  the strenuous compe­
titio n  between B ritish  and foreign m akers for a leading place 
in  the m arket, both land  and m arine. This survey was com­
bined w ith a m asterly  analysis of the essential features of each
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type and th e ir special points of distinction. The lecture was 
illu stra ted  by a very complete series of lan tern  slides and 
diagram s.

An in teresting  discussion followed, which indicated  the close 
atten tion  w ith  which the audience had  followed M r. C ranston’s 
discourse, and the speakers were unanim ous in  voicing th e ir 
h igh  opinion and appreciation of the lecture. There were 
nearly  50 ju n io r members and visitors present on th is  occasion, 
and  the duties of Chairm an were ably discharged by Mr. E . R. 
H all. A t the conclusion of the m eeting a hearty  vote of thanks 
was accorded Mr. Cranston for his paper.

------------o ----------- -
B o o k s  A d d e d  t o  t h e  L ib r a r y .

Presented by the Publishers.
“ E ngineering  Econom ics,” bv T. H . B urnham , B .Sc.H ons. 

(Lond.). Second E dition, 1930. Published  by S ir Isaac 
P itm an  and Sons, L td ., K ingsway, W .C .2. P rice 10/6 net.

I t  has been often said th a t m any excellent, technical engineers 
are com paratively of little  value outside th e ir technical sphere, 
and th a t for success an engineering business should have a good 
commercial m an in  supreme charge. This criticism  is very 
frequently  true , because in  the past an engineer’s tra in in g  has 
been stric tly  technical, and no tim e has been allowed to any­
th in g  outside. This state  of th ings is due in large m easure to 
the absence of com petition, so th a t costs of production did not 
require such close w atching as is the case to-day.

The A uthor devotes detailed attention  to the commercial 
aspects of producing cheaply, and we commend it to the close 
study  of all who are engaged in  works m anagem ent. I t  is 
clearly w ritten  and well printed, and will m aintain  the repu­
tation  of the A uthor and publishers a lik e__g .j .w .

“ H igher M echanics,” by Horace Lam b, D .Sc., L L .D .,
F .R .S . Second edition, 1929. Published by the Cam bridge 
U niversity  Press. P rice 15/- net.

This is a valuable addition to the  In s titu te ’s L ib rary . I t  is 
intended to be a sequel to the A u th o r’s “  S tatics ”  and 
“ D ynam ics” ; i t  is, however, quite independent of them  though 
occasional references are made to each. W h ils t the book 
consists only of some 200 pages, i t  is very comprehensive, and 
w ritten  in the A uthor’s well known concise and lucid style, and 
it  covers the field.
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It trea ts  of th ree dim ensional k inem atics, statics and 
dynam ics, and still claim s to be an elementary  treatise , 
although a fa ir knowledge of m athem atics is necessary to read 
it. The A uthor’s adm itted m astery of m athem atics leads to a 
very concise method of w riting , which assumes th a t the student 
is capable of realising the deductions th a t m ay be draw n from 
the form ula;, also his ab ility  to fill in the in term ediate steps in 
tlie analysis. The hook can he commended as a safe and lucid 
work (in difficult subjects.—g.J.w.

The Bolin dev Book (Erratum).— I t  is regretted  th a t the 
A u thor’s name was inadverten tly  om itted from the review of 
" T h e  Bolinder B ook”  in the December issue, page 952. The 
A uthor is Mr. W alte r Pollock, Member.

------------ o-----*—-—

B e n e v o l e n t  F u n d .

A donation of 10/6 is gra tefu lly  acknowledged from A. L. 
Donald (M em ber).

E l e c t io n  o f  M e m b e r s .

List of those elected a t Council m eeting held on Jan u a ry  5th, 
1931 : —

M embers.

W illiam  B arr, 9, May Terrace, Giffnock, Glasgow.
W illiam  George Cranston B utcher, 25, Woonona Road, 

N orthbridge, IV.S.W.
Andrew Cockburn, 113, W ilton  Road, Southam pton.
Frederick George Cooper, York House, M alvern Link, Worcs. 
John H erbert Davies, 1, Shirley Road, Roath P ark , Cardiff. 
W illiam  F ran k  H olm an, The E astern  Telegraph Co., L td ., C.S.

“ T ran sm itte r,” Freetow n, Sierra Leone, B .W .A .
Robert E llio tt H uggan, 51, H uskisson S treet, Liverpool. 
Herbert M aurice Laws, 43, York Road, Ilfo rd , Essex.
Robert Roberts Liddell. 1380, Nanton Avenue, Vancouver, 

B.C.
Lewin Shirley  M axwell, 50, A intree Avenue, E ast Ham , E.6.
J  ames M cCabe, 121, M anners Road, Southsea, H ants.
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Francis Melrose Mc( 'hesney, Morawel, T ovvn, M erionethshire. 
John  A lexander M uir, 11, Princes Street, S tranraer.
Douglas M uras, 20, Falconer S treet, Newcastle-on-Tyne. 
F ran k  Thomas Newcombe, c\o M oM artin, 6, P lay fair S treet, 

B ridgeton, Glasgow.
George P ickering, Lloyd’s R egister of Shipping, Hong-Kong. 
Norman Stanley Powstron, 9, Woodside, Sunderland, Co. 

Durham .
Koshiro Shiba, M itsubishi Shipbuild ing and E ngineering Co., 

L td., Tokyo, J a p a n .
Jam es Spray, 320, Plum stead Common Road, S.E.18. 
A lexander M aver Suttie, 47, Shamrock Street, D unferm line. 
Ernest Ashley Tee, 80, H ill Lane, Southam pton.
George^Thomas, 64, New Station Road, W hitchurch , Glam. 
W alter H enry W illiam s, A siatic Petroleum Co. (North China) 

L td ., Hankow, China.
Jam es Oswald Young, The Shell Co. of E gypt, A lexandria.

Companion.

Uiehard Reginald Jackson, 27, Gray ham Hoad, New M alden, 
Surrey.

*1 ssoci ate-M em hers.

W alter E rnest W illiam  Delo, Azoff, Row Hill Wood, W ilm ing­
ton, Kent.

Thomas Hislop, 11, Maple Terrace, Meir, Stoke-on-Trent. 
Jam es Thomas Moore, 77, Castellain Mansions, W .9.
Vernon Motion, 165, Queen Victoria S treet, E.C.4.
Sidney Charles Newton, Compton, Pendennis Road, S treatham ,

S.W .16.
Associate.

W illiam  S tuart Rae, Osborne House, Bryn Road, Swansea.

Graduates.

M aurice Jam es B arre tt, Sarnia, Jo tm an 's Lane, South Benfleet. 
Leslie H erbert Howe, 84, G rangem ill Road, Catford, S .E .6.



Stanley K endrick, 5, W oodgreen Road, Stoneycrof't, Liverpool.
John  C. R. Sundercombe, 27, JSormanby S treet, M iddle 

B righton, S5, V ictoria, A ustralia.

Transferred from Associate-A1 ember to Member.

George W ebster A therton, 234, Bedford Road, Rock Ferry , 
B irkenhead.

A lfred H aio ld  Jobling , Rothes, The Square, F reshw ater, 
l.o . W .

Transferred from Graduate to Associate Member.

W illiam  Denis A rnold, 12, Colworth Road, Addiscombe, 
Croydon.

A lexander Davis Bean, 732, D um barton Road, Dalm uir, 
Glasgow.

Transferred from Graduate to Associate.

Edm und C arlton G arra tt, Crows-nest, P ear Tree Lane, Shorne, 
K ent.
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List of Candidates who are reported as having passed examina­
tion for certificates of competency as Sea-Going Engineers under 
the provisions of the Merchant Shipping Acts.

F o r  w e e k  e n d e d  4 t h  Dec.,  19 3 0 :

NAME.
Reid, A lexander S. 
A ndrew s, Jo h n  II. J . 
A sher, Roderick J . N. 
W allis , C yril 
A llan, A lexander ... 
Davidson, C harles J . G. 
Purves, Jo h n  
Appleton, Thom as F. 
M acdonald, W illiam  J. 
Bowie, George 
B uchan, W illiam  ... 
M athers , Lyle M ackay 
Young, Jam es 
A nderson, F red erick  
W ells, Joseph S. ... 
Brow n, E rn es t 
H u n te r , Sydney D. 
T ucker, F ra n k  W. G. 
B eaucham p, Claud W. 
Cav, W illiam  IT. ... 
Delo, W a lte r  E . W. 
Dick, W illiam  
H um phreys, E v an  I. 
R oberts, T udor L. ... 
H ew itt, C harles L. 
H islop, Thom as 
K ilv ert. F ran c is  E. 
.Mace, H enry  A. 
S tirlin g , Sam uel H. 
V enables, W illiam  H. 
C ullin . R o bert P . ... 
L ightt'oot, John  K. 
Jones, E van R. 
D ingw all, Jam es L. 
H a rp u r . H e rb e rt J. 
V en art, C harles I I . S. 
F ind lay , T hom as N. 
Davies, E rn es t A. ... 
Jones, W indsor 
W illiam s. W illiam  R 
B illot, F red erick  E. 
Lloyd, W illiam  E , 
P h illip s , T hom as W. 
W hitney , H ugh 
C artw rig h t, A lfred 
T aylor, W illiam  
B ottom ley, F ra n k  ...

GRADE.

l .C .E .
l .C .
i .e .
1.C.
2.C. 
2.C.  
2.C .

l.C .M .
1.C.
2.C. 
2.C. 
2.C. 
2.C.i.e.i.e.
i.e.i.e.
1.e.
2.C. 
2.C. 
2 .C .

l.C .M .E .
l.C.
1.e.
2.C. 
2.C. 
2.C. 
2.0 . 
2.C . 
2.C.

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

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

l.C .
1.C.
2.C. 
l.C . 
l.C .
1.C.
2.C. 
2 .C . 
2.C.  
2.0 . i.e. 
2.0 .

l.C.M .

F o r  w e e k  e n d e d  I I t h  Dec.,  1930 :

PORT OP EXAM INATIO N. 

Glasgow

Leith

»»

Southam pton

London

»
London

»*

Liverpool

M axwell, Lewin S. 
P a tte rso n . Lionel J . 
S tu a r t,  A lexander 
M cGuinness, T hom as F.

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

l.C.M .

B elfast

Cardiff

»*

/»
Newcastle

London

1042
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F o r w eek  ended  1 I th  Dec.. 1930—co n tinued .

NAM E

Bell, M atthew  
L ittle , Joseph 
Todd, Jam es 
W ilkinson, E dm und O. 
C ou lthard , Jo h n  W. 
G ra n t, T hom as B. 
T ro tte r , George D. S. 
G rah am , W illiam  
M uras, Douglas 
E m m erson, Perc iva l J . 
F lem ing , F ra n c is  W. 
Bach, P a tr ic k  F. ... 
Barff, Thom as C. ... 
C a rr , Thom as E. ... 
D arke, A lfred  W . ... 
P a rso n s , R ich a rd  ... 
M ow bray, Gowan ... 
S tevens, W illiam  ... 
Jeffries, A lbert 
N ordberg , George G. 
Scott, T hom as 
B lack, W illiam  A. ... 
Jo h n sto n , W illiam  T. 
B aker, Leonard  
Brow n, A lexander B. 
D uncan, D avid 
G illespie, Jo h n  
Sleven, Jo h n  J.
B ain , Jo h n  M.
B eatts, W illiam  K. 
H eadrick , D uncan G. 
M cEwan. Jam es R. II 
M cN aught. Jam es A. 
Pawson, F red e ric  A. 
M clver, Jo h n  P.
D unn, F ra n k  C. 
I ilin g , Sydney 
W hitehead  A rth u r  
W ilson, F re d e ric k  J. 
B arnes, Jam es 
M artin d a le , Jam es O.

G RADE. PORT OF EX AM IN A TIO N.

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

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

l.C .M .E. H u ll
l.C .M .E. Newcastle
l.C .M .E.
l.C .M .E. Glasgow

l.C. S underland
l.C. 
l.C.
1.C.
LC.
2.C.
2.C.

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

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

2.C. Glasgow
LC.
1.C.
LC.
2 .C .
2.C.
2.C.  
2.C .

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

2.C. H u ll
2.C. „
l.C . L iverpool
1.C.
2.C.
2.C.

F or  w eek  ended  18th Dec., 1 93 0 :—

M ansfield, H a ro ld  V. I.C. Southam pton
H ard in g . W illiam  R. 2.C. »
Lewis. R eginald  E . B. ... 2.C.
Clay, Tom .......................... 2.C.M. >>
A itken, D onald C. 1.C. Liverpool
A nkers, Sydney .............. l.C .
Colem an, E dw ard  J . V. ... l.C. »>
Davies. E rn e s t W. l.C.
Jones, H aro ld  .............. l.C. >>
McCono^liie, H e rb e r t  A. I.C.
Ruddock, V alen tine  W. l.C.
Clegg, A r th u r  R ................... 2.C.
L loyd, S tan ley  T ................... 2.C.
M cDonald. L aurence A. ... 2.C.
W rig h t, L ester A.................. 2.C. >>
T ay lo r, Jo h n  .............. l.C.M . ”
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Tor w e e k  end ed  18th  Dec., 1930—con tinued .

NAM E.
Anderson, George ... 
M cN ulty, H enry  ...
M iller, J o h n ..............
W atson, George A.
Ross, T hom as N. ... 
B row n, A lasda ir L. 
M acKechnie, A lexander 
Me W illie , D onald McK. 
M atthew s, Jam es M. 
Donnellan, T hom as .1.
Sm ith , J o h n ..............
Sneddon, Jam es R. 
W ard il, N orm an ... 
K e rr ,  W illiam  
Scott, Ia n  H.
Rooney, A lfred W. 
Venn, Cecil A.
Davies, A r th u r  J . ... 
G rice, Douglas
K ellj', E ric  ..............
Jones, H e rb e rt S. W. 
Jo h n , A r th u r  E. 
Johnson, W alte r 
M undell, N orm an ... 
Douglas, W illiam  S. 
S m art, S tanley G. ... 
Jones, W illiam  II. 
W ells, Joseph S.
L eith , Ronald F. P . 
F r ie r ,  C harles E. ... 
E dw ards, Griffith ... 
R ichardson , F ra n k  E. 
W hitelock, Jo h n  K. 
Law rance, C harles S.

GRADE. PORT OF EXAM INATIO N.

l.C. Leith
l.C. »»
l.C. >>
l.C. „
2.C. »>
l.C. Glasgow
l.C. ,,
l.C. ,,
l.C.
2.C. ,,
2.C.
2.C. ,,
2.C. ,,

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

l.C. London
2.C. >>
l.C. Cardiff
l.C.
l.C. „
2.C. „

2.C.M. ,,
l.C. Newcastle
l.C. »»

l.C.M . „
2.C.M. ,,
1.C..B Liverpool

l.C.M .E. Southam pton
l.C.M .E. »»
l.C .M .E. Newcastle

2 , 'M v Liverpool
l.C.M .E.
l.C .M .E. G la sg o w
l.C.M .E. „




