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C h a ir m a n  : THE PRESIDENT.

The C h a ir m a n  expressed pleasure a t seeing such a large 
g a th e rin g  present. He wished to take the opportunity  to thank  
the  Council and M embers for the g reat honour they  had  con­
ferred  on him in  asking him  to become P residen t for the 
ensuing year. H e did not th ink  th a t M r. Green needed any 
in troduction  to the m eeting as he was a m em ber of the In s ti­
tu te , and was already well-known in connection w ith  the subj ect 
•of his paper, powdered fuel. I t  was a most in teresting  subject. 
W e had a national asset in  our coal, bu t we had  no sim ilar 
asset of oil, and in  the event of war, the N avy wTas certain  to 
w ant all the oil available, or all bu t a very sm all m argin  for the 
M erchant N avy, and the M erchant Navy was, therefore, u lt i­
m ately  dependent upon the coal supplies of the country. A 
la rg e  num ber of those ships which were now burn ing  oil m igh t, 
w ith  some m inor alterations, be adapted for bu rn ing  powdered 
coal in the event of wrar.
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Mr. E . W . G r e e n  : This country has been generously endowed 
by nature w ith  vast stores of coal, the best coal in  the w o rld ; 
it is the basis of all our im portant trades, the distribution of o u r 
population is largely determ ined by the d istribution of the coal 
fields, and one-tw elfth of the entire population of the country  
is dependent directly or indirectly  on the coal m ining industry , 
yet we im port m any thousands of tons of oil, a fuel which is- 
more expensive than coal.

The principal users of th is fuel are the shipping companies, 
not only of this country bu t th roughout the world. The re­
tu rns of L loyd’s R egister show how rap id ly  oil is displacing 
coal for firing m arine boilers, and it seems reasonable to sup­
pose th a t if  coal could be fired in a m anner somewhat s im ilar 
to th a t used in firing oil, we m ight yet recover th is im portant 
m arket for our national fuel.

N ature perhaps was too lavish w ith her gifts, and while 
coal was easy to get and labour cheap, we were content to fire 
it w astefully on bars by hand. I t  had for long been known 
th a t theoretically  coal could be b u rn t in the pulverised form 
more' economically th an  by any other method, but the types of 
boilers generally  in use in this country, the Lancashire and 
Scotch m arine boiler, w ith small in terna l furnaces, did not 
seem to lend themselves to the requirem ents of pulverised coal 
burn ing . This country was far from tak ing  the lead in the 
early experim ents in this form  of combustion, and it was not 
u n til very large power station units became necessary th a t 
pulverised coal was considered as a substitute for chain grate 
and mechanical stoking.

These early installations have very large brick-lined com­
bustion chambers, in which the combustion is completed before 
the flame parts w ith any m aterial portion of its heat. This 
arrangem ent was quite unsuitable for ships, and moreover, 
there were m any ships which m ight be converted to burn  pu l­
verised coal if this could be accomplished in the sm all furnace 
of a Scotch boiler. I t  has been mentioned th a t the early  in ­
stallations had brick-lined combustion chambers. This fire­
brick lin ing  was fitted to protect the walls of the combustion 
chambers from the fierce heat of the flames, and to provide an 
incandescent surface for ig n itin g  the ingoing coal particles. 
I t  is hoped to be able to prove th a t fa r too m uch im port­
ance was attached to fire-brick lin ings when pulverised coal 
came to be applied to Scotch m arine boilers.
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W hen the au th o r’s firm commenced experim ents in  firing 
a Scotch boiler w ith pulverised coal, a considerable am ount of 
fire-brick lin ing  was fitted in the furnaces and the back of the 
combustion cham ber lined w ith cast iron plates. Cast iron  was 
purposely used because it  was considered necessary to obtain 
an  indication  as quickly as possible of the am ount of dam age 
th a t m ight occur at th a t spot. The cast iron plates were re ­
moved a fte r some six  weeks and were found to be in  as good 
a condition as the day they le ft the foundry, so i t  was decided 
not to replace them . W e removed the refractory bricks cau ti­
ously, being still under the impression th a t  the lin ing  was for 
protection of the furnace tube. O ne-third of the refractory  
lin ing  was removed from the bottom of the whole leng th  of 
the furnace. This allowed the ash to fa ll on the bare furnace 
plates and prevented it  from slagging, which was a great 
advantage. The refractory  was then  reduced in  length  to a 
short saddle only two feet long. By then it was realised th a t 
the refractory  was not necessary as a protection, bu t it was 
also realised th a t some incandescent surface was necessary in 
p roxim ity  to the burner to promote rapid combustion, and th a t 
the cu tting  down of the lin ing  had been overdone. W e could 
burn  some coals quite successfully w ith th is short saddle, but 
others required more, and a ship is not always in  a position to 
pick and choose its coal.

The au th o r commenced this paper by g iving a short history 
of the cautious s ta rt th a t was made in  order to show th a t though 
the experim ents were carried out in the belief th a t serious 
dam age m ight be done to the boiler, such was not the case 
and the boiler rem ained unaffected by the ra th e r rough ex­
perim ental treatm ent it subsequently received. The w ater in 
the boiler is a fa r better protection to the steel plates th an  
any fire-brick lin ing  can be.

Combustion .— The combustion of pulverised coal is in ap­
pearance sim ilar to the combustion of o i l ; there is, however, 
considerable difference in  the two processes. Oil fuel is! 
atom ised in the bu rner and enters the furnaces in the form 
of sm all globules which are easily vaporised and burn  as a gas. 
Pulverised coal enters in  the form  of a solid. E ach partic le of 
the  solid is composed of two m ain constituents, the volatile 
m atter and the fixed carbon. The volatile m atte r requires 
more heat to vaporize it th an  was necessary in the case of the 
globules of oil, hence the necessity of having  the refractory  
saddle previously referred to round the burner to supply
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rad ian t l ie a t; having been vaporized, the volatile m atter burns 
as a gas in  exactly the same m anner as oil burns. The solid 
partic le of coke becomes entangled in an envelope of carbon- 
dioxide, the most common component of the gases in  which it  
floats at the end of the flame. The n a tu ra l convection currents 
-which, though small, are very violent, continually  break down 
the envelope and allow the carbon to come in contact w ith 
oxygen u n til it is consumed or escapes beyond the end of the 
flame. Let us consider w hat th is expression “  the end of the 
flame ”  means. I t  is the boundary beyond which there is an 
insufficient num ber of particles of glowing carbon to m ain tain  
a state of active combustion. In  the general masS of gases 
undergoing combustion, there is a well-defined portion which 
is rendered visible by the particles of glowing carbon floating 
in  it. This portion is the flame, and it is im portant to consider 
some of the reactions which take place in  it. The bu rn ing  
hydro-carbons raise the tem perature of the fixed carbon p a r ti­
cles un til they in tu rn  begin un itin g  w ith oxygen. Each 
partic le of carbon as it burns radiates part of its heat to its 
im m ediate neighbours, and so the inter-action of these particles 
m aintains combustion u n til there is an insufficent num ber 
bu rn ing  to m ain tain  the tem perature necessary for chemical 
reaction.

W e have then somewhere in  the furnace a boundary up to 
which there m ust be a sufficient num ber of glowing particles, 
and  a “ sufficient num ber” means a “ large num ber,” and 
beyond it none. B ut if all these particles are to complete 
th e ir combustion together, they  m ust all be the same size on 
en tering  the furnace. Therefore uniform  grinding  is quite as 
im portan t as fine grinding.

I t  is im portan t to remem ber th a t the flame m ust fit the 
furnace. The fuel m ust be thrown from the burner w ith 
sufficient energy to reach the boundaries but not to h it them . 
T his produces a furnace full of flame. The rad ian t heat has 
then  the shortest possible path to traverse and the fuel is not 
extinguished by contact w ith the furnace walls.

Burners.— Of all the components th a t go to make a p u l­
verised coal burn ing  p lan t, none have been expected to play 
such an im portant part as the burner. B urners of elaborate 
and complicated design have been devised to do th ings which 
are not only unnecessary but impossible. R eferring to the 
remarks on oil fuel burners, it will be remembered th a t these 
burners atomise the fuel as it leaves the tip , and good combus­
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tion depends largely  on fine and uniform  atom isation. But- 
the pulverised coal burner does nothing of the sort. I t  de­
livers the coal as received, and its only function is to d istribu te 
the fuel evenly throughout the incom ing stream  of secondary 
a ir. I t  is in teresting  to reflect th a t  i t  was the so-called tu r­
bulent or “  short-flame ”  burners th a t appeared to make pu l­
verised coal firing applicable to Scotch m arine boilers, yet it is 
hoped to show th a t a burner can have very little , if any, effect 
on the length  of flame. The flame, as previously defined, is 
th a t p a rt of the gases in combustion which contains glowing 
particles of carbon. The volume can be calculated w ith  a fa ir  
degree of accuracy, because it depends upon the tim e necessary 
for the complete combustion of the particles of carbon entering 
the furnace. Theoretically, this time is known w ith  sufficient 
accuracy to serve our needs, then  the weight of the combustible 
en tering  the furnace during  this tim e, together w ith  the 
weight of a ir  necessary for its  combustion gives us the w eight 
of the products of com bustion. Knowing the tem perature of 
these products, we can calculate th e ir volume, which we m ay 
say is the volume of the flame. This volume, divided by the 
cross section of the furnace, gives the length  of the flame. 
The length  found by this method is sligh tly  longer th an  the 
true  length , because the combustibles en ter the flame as solids 
w ith  practically  no volume and are converted into gases during  
combustion. 15ut th is length  agrees fa ir ly  well w ith the ob­
served leng th  of the flame. I t  w ill be noticed th a t 
the pa th  of the particles plays no p art in th is cal­
culation ; no ro tary  or tortuous pa th  will have any 
effect on the volume of the gaseous m atter undergoing com­
bustion. The size of the particles is the governing factor in 
th is  calculation, therefore fine g rind ing  is necessary where a 
flame of small volume is required. Turbulence, however, is a  
different m atter. I t  is present in all flames. I t  is set up by 
violent convection currents and is quite independent of the 
burner. Turbulence is not ro tation , w ith which it is often 
confused, probably because of the sim ilarity  of the word “  tu r ­
bine ”  w ith which it  has no connection. B ut if some form  of 
ro tation  was advantageous to combustion, the burner could 
not im part it  to the fuel. E ach partic le as it  le ft the burner 
would have to travel in a s tra ig h t line, and a s tra ig h t line can 
form  no p a rt of a ro tary  motion. I t  m ight be inferred from 
the foregoing rem arks th a t the burner m ight be elim inated 
altogether and the fuel discharged from  an open-ended pipe. 
B ut if the fuel is discharged at a velocity greater th an  the ra te
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cross-section of a circu lar furnace flue as evenly as possible. 
I t  is placed on or ju s t above the axis of the flue. The fuel 
en ters the burner th rough  a helical shaped body (the snail) 
which discharges into an annulus formed hy two concentric 
tubes, the discharge end of the inner tube being bell-m outhed. 
The purpose of the snail is to give the fuel stream  a ro tary  
m otion while passing along the annulus, and so m ain tain  a 
uniform  m ixture of a ir  and dust a fte r the stream  has tu rned  
into the burner. The ro tary  m otion is m aintained to the outlet 
of the bu rn er and causes the fuel to be discharged a t a tangen t to 
the annulus. I f  the annulus had an open end, the resu ltan t 
velocity parallel to the axis of the furnace would be h igher 
th an  the ra te  of flow of the furnace gases; the bell-m outh is 
introduced to divert the fuel so th a t its pa th  forms a hollow, 
flattened cone, through which the secondary hot a ir from  the 
furnace front passes, carry ing  forw ard the fuel as combustion 
proceeds. The centre portion of the furnace forms a b lind 
spot in this flow and is caused by the obstruction of the burner 
itself. This w ant is supplied by the slow stream  of a ir  from 
th e  centre tube. This, com bining w ith the lig h te r partic les of 
coal, which have not sufficient energy to travel fa r from  the 
burner, forms a m ixture easily ignited.

Problem of D istribu tion .— One of the m any obstacles th a t  
has had to be surm ounted in  the application of pulverised fuel 
to  ships has been the question of d istribu tion  of the pulverised 
fuel to the burners. The pulveriser, operating on the u n it 
system , has to deliver coal to any num ber of burners a t a rate 
equal to the demand of the steam  ra ising  u n i t ; since three or 
more furnaces m ay be operating from one pulveriser, means 
had  to be devised to separate the coal stream  into three or more 
stream s, in such a m anner th a t each furnace receives its correct 
supply of coal dust. I t  is desirable to divide the carrier a ir 
equally  between the furnaces as well as the coal dust, b u t th is  
is seldom possible because the fuel stream  is not of equal 
density  th roughout afte r leaving the fan. The im portan t point 
to  bear in m ind is th a t the coal dust m ust be equally d iv ided ; 
the correct w eight of a ir  necessary for combustion will be made 
up la te r from  the secondary a ir. D istribu tors have been 
devised to overcome th is  lack of un ifo rm ity  in  the fuel stream  
by re-m ixing it  by ro tary  or pneum atic means, thus in troduc­
ing  additional m echanical parts, which appear to be unneces­
sary. In  the fuel pipes of a m arine in sta lla tion  conditions 
rem ain  constant over long periods, thus enabling a d istribu tor 
w ith  s tationary  ad justab le  deflectors to be used. Such a form
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of d istribu tor is shown in F ig . 2. The coal and a ir is con­
veyed along the rectangular pipe in which a system of small 
blades is arranged, these blades being m ounted in  such a 
m anner as to perm it an a lteration  in the angle of each, relative 
to the direction of flow of the stream  of pulverised fuel and

air. These blades can be adjusted to create considerable dis­
tortion of the m ain stream , and in order to make as m uch use 
as possible of this condition the m ixture is im m ediately sub­
divided into separate streams by means of the hinged flaps 
arranged w ithin the body. I t  is also possible to prevent, if
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necessary, the passage of fuel and a ir into any one or more of 
the pipe's leading to the burners. By this arrangem ent, it is 
possible to control the flow of fuel to any p articu la r burner 
and, w ith in  lim its, to select the proportion of the m ain stream  
to be conducted to each burner, thus enabling the best effici­
ency to be obtained from  a group of burners fed by the 
pulverisers.

The most im portan t component of a pulverised fuel in s ta lla ­
tion is undoubtedly the m ill. Accuracy of d istribu tion  de­
pends largely  upon the fineness of the product of the m ill as 
already shown, and fineness is the all-im portan t factor in 
determ ining the volume of the flame. Coarse particles cause 
heavy wear on fan blades and are not com pletely burn t in  the 
furnace. Therefore the product of the pulveriser should be 
both fine and uniform . Fineness is, however, a relative term , 
and it is necessary to establish some standard  of fineness which 
is desirable, because the cost of g rind ing  m ay well be carried 
beyond the economic lim it and m ust be suitable for the applica­
tion under consideration. The au thor suggests th a t 97% of the 
product should pass a 100 I.M .M . screen and not more th an  
12% rem ain on a 200 I.M .M . screen. This is a product th a t 
can be easily burn t in the furnace of a Scotch boiler; i t  is not 
a h igh  degree of pulverisation, and these figures are put for­
ward as the m inim um  below which pulverisation should not 
fall. H ere atten tion  is called to the standard  screens m en­
tioned. These are the screens adopted by the H eat E ngine 
Trials Committee of this country. These screens pass a finer 
product than  the Am erican (A .S .T .M .) screens of the same 
nom inal mesh. F ig . 3 gives a table of comparison of the two 
standards and may help to explain why Am erican pulverisers 
appear to produce a finer dust th an  B ritish . F rom  am ong the 
m any and varied types of pulverisers available, m arine engi­
neers seem to have selected generally one of two types, im pact 
pulverisers or ball m ills. In  the first-nam ed, the falling1 coal 
meets a body travelling  a t a h igh  speed and is shattered by the 
violence of the im pact. Pulverisers of this tvpe always em­
body the fuel fan as p art of the m ill, generally  m ounted on 
the same shaft as the pulverising element. This is not a good 
arrangem ent because there m ust be some best speed a t which 
the pulveriser should run , and th is  will be constant for all 
rates of ou tput although it m ay vary w ith different types 
of coal. The speed’of the fan, however, should vary  w ith 
o u tpu t or the prim ary  a ir  will be too h igh  a t low rates of feed. 
T hro ttling  the p rim ary  a ir  a t the intake will not meet th is
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objection, because it  will upset the conditions of the separator. 
However, there is another and equally im portan t reason why the 
m ill and fan  should not be combined in  one machine. I t  w ill 
generally  be found convenient to group all the pulverisers of a 
m arine installa tion together under one crushed coal hopper. 
This will not be the best position for all the fans, which 
should be near the boilers which they are serving. In  the ball 
m ill the coal is rum bled w ith steel balls u n til i t  is ground to 
the necessary fineness. This type was fitted in  the orig inal

BRITISH (I.M.M.) AMERICAN (A.S.T.M )
Mesh. Aperture. Nominal Mesh. Aperture.

Per inch. MM. Ter inch. MM.

30 0-421 40 0-420
40 0-317 — —

50 0-254 50 0-297
60 0-211 -—

80 0-157 70 0-210
90 0-139 — —

100 0-127 100 0-149
120 0-107 — —
150 0-084 140 0-105
-00 0-063 200 0-074

installa tion  of the S.S. Hororata after considerable experience 
of its perform ance in our power station at Falm outh . This 
m ill is reliable but heavy, and requires too m uch space and 
power for m arine work. The wear on its g rind ing  parts is 
negligible and it is not damaged by tram p iron. I t  is, how­
ever, a mistake to suppose th a t tram p iron forms additional 
g rind ing  m aterial. I t  in terferes w ith the action of the balls 
and should be cleared out at intervals. The product of th is 
m ill is not fine enough for m arine work. The S.S. Hororata 
was orig inally  fitted w ith three of these ball m ills, firing th ree 
of her six boilers. The installa tion  has now been increased, 
five of the boilers being fired by pulverised coal from five m ills 
of a new design. These five mills occupy the same space as 
the original three ball m ills. This m ill is .shown in F ig . 4. 
I t  is of the type known as rin g  and ball m ills, w ith the lower 
or g rind ing  ring  ro tating . The top or pressure rin g  is spring 
loaded by means of springs disposed at fixed distances along 
the outer cover of the m ill. The ring  is prevented from tu rn ­
ing by two projections, but is otherwise free to accommodate 
itself to movement of the balls. The coal which has been 
previously crushed to pass through a ^in. mesh enters the small
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receiving hopper attached to the m ill and arranged  above 
"the feeder. The feeder screw which is operated by a rocking 
lever driven from the central shaft can be regulated by holding 
•out the driv ing pawl during  the first p a rt of the rocking lever’s 
:stroke, and a large range of variation  of feed can thus be ob­

ta in e d . From  the feed screw the coal falls into a sizing 
•crusher; th is reduces all the coal to a size such th a t it will 
pass through a ^in. screen. The coal on leaving the crusher 
rings falls p a rtia lly  by gravity  and p artia lly  by cen trifugal 
tforce into the g rind ing  ring . The g rind ing  ring  contains 15 
•steel balls, bu t there is sufficient space to accommodate 16
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balls. The balls n a tu ra lly  arrange themselves so th a t tliere- 
is only one gap between them . The coal in the ring  is con­
stan tly  being throw n out at the gap between the balls and is 
replaced by fresh supplies of coal. The en try  port for the 
prim ary  a ir  is arranged round the g rind ing  ring . This port 
is adjustable. The a ir enters in an upw ard direction and w ith 
sufficient velocity , to carry away all the coal which is thrown 
out of the g rind ing  ring. As this a ir  passes over the presssure 
rin g  it tu rns vertically  upwards and this change of direction 
allows the heavier particles to escape from the a ir stream  and 
to fall back again into the inner side of the g rind ing  ring , to 
pass th rough  again. The fine coal dust p&sses through  the 
separator and is classified again there. I t  will be seen th a t the 
coal only remains a very short tim e in the g rind ing  ring  be­
fore being thrown out to have the fine particles classified in 
the separator for passage to the burners. W hen the coal is 
thrown out of the g rind ing  ring  and blown back by the a ir 
current, particles which have a h igher specific grav ity  than  
the coal pass out into the a ir  belt and are removed at intervals 
by means of inspection doors arranged around the outer body 
of the m ill. Coal which has been carried in  the a ir  stream  
and therefore dried, mixes w ith the incom ing coal and thereby 
tends to reduce the m oisture both in the grinding  ring  and 
crushing ring . F ig . 5 is a list of some of the coals which have 
been pulverised by this m ill.

A sh .— W hen we commenced experim enting at Falm outh , 
we expected the ash to give us a lot of trouble. S lagging in the 
furnace was the most serious trouble we expected, and we 
certain ly  got it. The ash m ight be as liquid as w ater u n til the 
ashpit door was opened to remove it, when it tu rned  into a 
sticky substance which can only be compared to toffee. The 
removal of the refractories from the bottom of the furnace 
completely cured th a t trouble. The re tu rn  tubes were easily 
kept clear by steam tube blowers, but a large proportion of 
th is ash rem ained in  the smoke boxes. This presented a pro­
blem of no little  difficulty. I t  was easily removed when the 
smoke-box doors were opened, but it blew all over the place 
and smothered everything in the stokehold. W e easily devised 
an ejector to deal w ith a substance so susceptible to draugh t, 
but it is am using now to remem ber w hat a long tim e we took 
to decide where i t  should be ejected—obviously, up the funnel 
is the correct place. W e have never been troubled w ith ash in 
the uptakes. The S.S. Hororata has ash ejectors fitted in  her 
uptakes, but they have never been used. W e have never found



FIG. 5
FUEL ANALYSIS. HOWDEN-BUELL EXPERIMENTAL PLANT. BLACKWALL YARD, E.14.

(i) (2) (3) (4) (5) 6) (7)

Date 1/1/30 31/1/30 6/2/30 10/2/30 11/2/30 11/2/30 12/2/30
Goal Townley Main Jharia Jharia New Zealand Jharia/Deshurghar Jharia/Kankani Deshurghar
Quality — No. 2 Grade No. 1 Grade — 65% 35% 50% 50% McNeil’s
Labelled — Batch No. 6 Batch No. 4 — Batch No. 1 No labels Batch No. 2
Moisture 3-0% 2-92% 3-0% 8-3% 2-2% 1-8% 4-4%
Volatile Content 23-75% 21-08% 18-0%) 22-7% 29-8% 20-2% 27-6%
Fixed Carbon ... 69-25% 58-0% 69-0% dry 62-0% 56-0% 66-0% 56-0%
Ash ............... 4-0% 18-0% 13-0% J 7-0% 12-0% 12-0% 12-0%
B.T.U’s per lb. 12,650 dry 11,200 12,250 12,875 dry 12,085 12,380 12,030

(8) (9) (10) (11) (12) (13) (14) (15)

Date ............... 18/3/29 18/3/29 18/4/29 11/3/29 11/3/29 11/3/29 11/3/29 29/4/29
Coal Nigerian Low Temp. Durham Furnace Bothall Nixon’s Powell New Zealand S. African

Product Hards Duff Duffryn Black Ball ‘ ‘ Whitbank ’ ’
Quality — — — — — — — —
Labelled — — ■ — — — — — —
Moisture 8-05% •250% 0-825% 5-525% •9?5% 1-05% 2-275% 1-025%
Volatile Content 39-05% 14-050% 28-375% 27-075% 12-235% 17-75% 31-125% 26-725%
Fixed Carbon ... 45-20% 85-7% 63-800% 47-000% 71-940% 72-90% 63-200% 55-350%
Ash 7-70% Nil 7-000% 20-400% 14-900% 8-30% 3-400% 16-900%
B.T.U’s per lb. 11,780

-
12,120 12,860 dry 13,260 dry 14,230 dry --
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any sign of ash accum ulation round our experim ental boilers,, 
either in Falm outh  or London, nor on the deck of the Hororata. 
F ig . G depicts the ash ejector referred to.

Fig . 6- D ust E jec to r for Sm okeboxes.

Elevators and Crushers.—The coal hand ling  p lan t on the 
Hororata shown in F igs 7 and 8 has often been criticised as being 
unnecessarily elaborate. I t  has even been suggested th a t it 
is to tally  unnecessary. I t  is therefore advisable to give some 
explanation of its function. F o r the efficient operation of the  
pulveriser, it is im portant th a t the ra te of feed shall be quite 
reg u la r; this can only be accomplished by using crushed coal



D e v e l o p m e n t s  i n  P o w d e r e d  F u e l . 4 0 5

through a m echanical feeding device. Crushed coal is there­
fore stored in a ready-for-use hopper above the m ills. This 
hopper m ay be any size so long as it m aintains a steady supply 
to the feeders. The H ororata’s hopper holds 65 tons, because 
it was considered advisable to have a large stock of crushed 
coal in  hand in  case of a breakdown in  elevators or crushers. 
F o r the same reason, the elevating and crushing p lan t is in 
duplicate. Our caution was justified on the first voyage, be-

m m  & reduction gear for magnetic separator drivi

■Elev a t o r Driv e .

'Elevator .

.Pocket̂ 
Fonleoiy

M  Cr u s h e d ' ' C o al 
/ /  I—^ B u n k e r .

nChutes 
to m ills ■Hoppers- , Suction 

\ Pipes .
TURBINE,

Magnetic 
/ pulley:

'PULVERISER

.CRUSHER■Comm Reciprocating 
Engine

Be l t /Conveyor. Clutch & 
Flexible coupling.

Line Shafts, 
mill drive .

F ig . 7. P u lv erisin g  an d  C oal H an d lin g  P la n t  looking  A ft from  F o rw a rd  B ulkhead..

cause th is was the only p a rt of the p lan t th a t gave trouble. 
Since the pulverising p lan t has been extended to five boilers 
there has been no necessity to increase this part of it. F ig . 8 
shows the experim ental p lan t a t our B lackwall yard .

The S.S. Hororata left Panam a on A pril 15th on her th ird  
voyage to New Zealand under pulverised coal firing. She 
unfo rtunate ly  experienced very heavy w eather during  her 
crossing of the A tlan tic , and we do not expect to obtain any 
useful data from th is p a rt of the voyage. W e hope th a t the 
voyage will be completed under more favourable clim atic  
conditions.



F ig . 9. E x p e rim en ta l P u lverised  Coal P la n t a t  B la c k b a ll Y ard .
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The C h a ir m a n  said th a t on behalf of those present he 
would like to congratulate M r. Green on his most excellent 
paper and illustra tions, which would certain ly  help m any 
of them  to understand powdered fuel practice more closely. 
He now called upon A dm iral Scott H ill to open the discus­
sion, but must at the same tim e express regret th a t owing 
to a prior engagem ent he had to leave before the discussion 
began.

Mr. H . J .  V o s e  (Chairm an of Council) said th a t he was 
sure th a t they  would excuse the P residen t leaving as he 
had another engagem ent to fulfil, and th a t they  would 
like to accord him  a hearty  vote of thanks for coming to 
preside during  the reading of the paper.

The vote of thanks was carried  w ith enthusiasm , and on 
the P resid en t’s departure the cha ir was occupied by Mr. 
Vose.

D ISC U SSIO N .

E ngineer R ear-A dm iral W . S co t t- H i l l  (Visitor) said th a t 
there had been m any papers on powdered coal, bu t it seemed 
to him  th a t M r. G reen’s paper m arked a very definite change 
in the situation . Powdered coal-burning was no longer a 
new departure bu t established practice, and was on its way 
to im provements. I t  was in teresting  to see th a t M r. G reen’s 
experience bore out the opinion th a t the m ill was of very 
much more im portance th an  the burner. Also it  seemed to 
him  th a t the designers of m ills had now got a clear object 
and  ideal to aim  at. He noticed tha t M r. G reen’s figure 
as to desired fineness of g rind ing  was very close to the 
Am erican figure given by Mr. Anderson M acPhee, of 97 per 
cent, th rough  a 100 mesh and 88 per cent, th rough  a 200 
mesh. Tt m ight be said th a t the two sides of the A tlantic 
agreed, so th a t the m ill makers could now go ahead with a 
definite knowledge of w hat was required. H e questioned 
w hether the battle  of the h igh  speed versus the low speed 
m ill was quite over. H e had heard  the previous day of a 
low speed m ill w hich claim ed to use 7 k.w. per h .p . which 
was as good as the lowest speed m ills of the “  H o ro ra ta .”  I t  
would be in teresting  to have the figures of the “  H ororata 
when she re turned  and they  could be made public. I t  had 
also been in teresting  to hear how very easily the ash trouble 
had been overcome.



408 D e v e l o p m e n t s  i n  P o w d e r e d  F u e l .

E ngineer Captain J .  H o pe  H a r r is o n , R .X . (Member) said 
th a t they  appeared to be getting  a new line in papers 
nowadays, which was all to the good. They were now getting  
experts to come forward and tell them  about their troubles 
and failures, whereas a short tim e ago papers only recorded 
successes. I t  was in teresting  to hear about the refractories 
in the furnace. Members would recollect th a t sim ilar trouble 
had been encountered w ith  oil fired furnaces. W as it 
necessary to secure the bricks round the m outh of the furnace, 
and were they special bricks w ith a h igh  fusing poin t?  I t  
seemed to him , looking at the m atter as one who did not 
know m uch about the practical side of th is problem, th a t 
there was a lot of p lan t required for a small boiler. Could 
Mr. Green give a figure for the power absorbed in working 
m ills, fans, elevators, and crushers? H e  had not mentioned 
what the coal consumption per H .P .  was. How m any 
firemen could be dispensed with when burn ing  powdered 
fuel? Could Mr. Green say whether any special precautions 
had to be taken to ensure the efficient lubrication  of the m ill 
spindle and if excessive wear of journals, due to coal dust, 
was an ticipated?

Mr. T. A. B e n n e t t  (M ember) said th a t judg ing  by the 
criticism s which we read and heard about the b u rn ing  of 
powdered fuel, there were evidently m any difficulties 
associated with its application. I f  engineers visited one of 
the power stations equipped for burn ing  powdered fuel and 
saw the large p lan t which was necessary, then tried  to 
im agine p u ttin g  a p lan t into a ship to do the same work 
with the small space available for the gear and the small 
volume of the furnace to burn the coal, they  would realise 
the difficulty of' the problem.

Considering the size of the combustion cham ber which was 
necessary in a shore p lan t w ith water tube boilers, it was 
evident th a t a long flame was necessary to burn the coal 
completely. I f  the fuel were discharged stra igh t into the 
furnace of a m u ltitubu lar boiler from an open pipe the larger 
particles would pass beyond the lim its of the flame w ithout 
being burned. I t  required a flame 40 feet long to give 
complete combustion of pulverised coal, and this length 
could be obtaned in a furnace of a m u ltitubu lar boiler only by 
fitting  a snail in the burner to give rotation and make the
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path  of the flame a helix. H e was pleased to note th a t the 
au thor referred  to the  difference between turbulence and 
rotation. Turbulence only was necessary for bu rn in g  oil fuel 
but coal m ust have ro tation, and some turbulence was 
desirable.

In  the paper it was stated th a t it was not possible to obtain 
ro tation in the furnace. W hile agreeing w ith th is statem ent 
in respect to the rectangu lar combustion cham ber of a 
w ater-tube boiler he considered th a t ro tation could take place 
in a cy lindrical furnace, as the furnace could be considered 
sim ply as an  enlargem ent of the burner.

W ith  regard  to the question of d istribu tion , the a rrange­
ment in the “  H oro ra ta’s ”  installa tion  appeared so simple 
th a t there must be a “  snag ”  somewhere or where did the 
difficulty of d istribu tion  arise? Powdered coal did not 
behave so regu larly  as diagram s seemed to in d ic a te ; some­
tim es the coal took one p a th  and the a ir  another, then 
w ithout any apparen t reason the paths were reversed.

Then there was the m ystery of the disposal of the ash. 
A ll lecturers on powdered coal seemed to do a conjuring  trick  
w ith the ash. I t  did not slag, it did not rem ain in the back 
ends or tubes and it was never found on the decks or around 
the station. He wondered where it did go. He had not 
heard  m uch about the b u rn ing  of powdered coal in w ater 
tube boilers on board ship. H e though t there were 
possibilities in th a t direction which m igh t be developed.

Mr. S. B. J a c k s o n  (Member) said th a t he though t the 
paper was extrem ely in teresting  in its opening rem arks. I t  
went d irectly  to the point th a t engineers should attem pt a t 
all costs to conserve the fuel of th is country. F or the reason 
alone th a t it had drawn atten tion  to th a t problem , it  was 
very useful indeed. I t  was d istinctly  w ith in  the sphere of 
an engineer to solve the  problem . As a control engineer 
a tttached  to a power system which comprised in  one station 
five 150,000 lb. per hr. boilers, and in another two 75,000 lb. 
per h r. and one 80,000 lb. per h r. boilers, he was not in 
fu ll agreem ent w ith  the A uthor. The im plication in  the  
paper was th a t powdered fuel firing was superior to any 
other method of tiring. T hat was quite tru e  as fa r as the 
process of combustion was concerned, b u t his experience was, 
th rough  tests which had been very carefu lly  conducted and
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the results of which could be substantiated , th a t despite his 
optimism  three or four years ago he could not feel the same 
optimism to-day. The tests referred  to the  boilers he had 
ju st mentioned and were com parative w ith m echanical 
stoker-fired boilers. T heir experience had been substantiated  
by the sim ilar experience of M r. Lam b of M anchester, where 
they  had two precisely sim ilar boilers, one operating under 
powdered fuel conditions and one under ord inary  conditions. 
The powdered fuel fired boiler came out w ith an 
efficiency of over 0.5 per cent, less than  the stoker- 
fired-boiler. This percentage on the boilers of the capacity 
of those at M anchester is actually  equivalent to 5000 lb. 
steam  per hr. at 350 lb. per square inch pressure. The 
tests were very carefully conducted, and were very con­
vincing in th a t meticulous care and a period of six months 
was taken in order to form a definite conclusion. I t seemed 
to him that before powdered fuel definitely substan tiated  its 
claim they would have to have boilers of not less than  250,000 
lb. per hour.

R eferring  to the table given by the A uthor re la tin g  to 
classes of fuel used, one of the claims of the powdered fuel 
boiler m anufacturers was th a t powdered fuel enabled a very 
g reat variety  of fuels to be bu rn t, but a careful exam ination 
of the table in the paper revealed th a t there was very little ' 
variation  between the fuels which had been used on those 
tests.

W ith  the 75,000 11). boilers in particu la r they  were try in g  
th e ir utm ost to secure for the m anufacturers th e ir claim  th a t 
th is low grade fuel can be economically and satisfactorily  
used. One of the fuels they  were continually  using was one 
having a calorific value of 9,500 B .T .U .’s and an ash content 
of 26 per cent. As fa r as his experience went he could say 
th a t they would not fail for lack of try ing . A nother 
im portant factor was the dryness of the coal, and it would 
be seen th a t the highest m oisture content was 8.3 per cent. 
Now the question arose from the po int of view of m arine 
practice as to the necessity of tak ing  special precautions in 
order to ensure th a t only very dry  coal was taken in  the 
sh ip ’s bunkers. The objection to th a t was th a t it would 
require very close sealing to avoid risk of danger in the 
bunkers.
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On the question of efficiency, he rem arked th a t although 
the paper gave some very useful inform ation it  did not give 
any data  as to what efficiency had been a tta ined , nor did 
it give the num ber of un its per ton for the electric auxiliaries 
required to in ject the coal into the furnace and to pulverise 
it. T hat inform ation would be extrem ely useful. In  his 
own experience the bin and feeder system was perhaps the 
most advantageous as fa r as the electric auxiliaries were 
concerned. In  th a t system they  had got down to 19 units 
per ton, b u t on the direct-fired system or the u n it system 
they could not get lower than  22 un its per ton. I t  v7as a 
rem arkable fact th a t the units per ton were a d irect function 
of the m oisture content of the coal. In  one case the units 
per ton had risen to 30. I f  they did not know w hat classes 
of fuel they were to be supplied w ith  on leaving port it was 
of great im portance to know th a t th a t fuel was going to be 
as dry as possible. W ith  regard  to the fineness, the A uthor 
had said th a t fineness wras a relative term , and “  th a t it was 
necessary to establish some standard  of fineness which was 
desirable, because the cost of g rind ing  m ight be carried 
beyond the economic l im it .”  W h a t was the economic lim it?  
The term  seemed very loose, and he would like some elucida­
tion on the point.

He wished now to be congratu latory  on the extrem e 
sim plicity  of the installa tion described by the A uthor and on 
the success which had been secured by the removal of the 
refractories from the bottom of the furnace. Ju d g in g  by the 
success which had been obtained it occurred to him  to wonder 
why they  had not tried  th a t method before. A fter one week’s 
operation on the coal which he had described it occupied 
sixteen men for eight hours to remove the slag from the 
bottom  of the furnace. T hat was a very serious m aintenance 
charge, when one had to determ ine the labour costs for the 
removal of such slag. H e m ight add th a t he was closely 
associated with a system in which they  were try in g  for the 
first tim e in th is  country the electrical p recipitation  p lan t. 
Perhaps on a la te r occasion he m ight be able to te ll the 
members how' it operated. The g rit nuisance was a very 
serious problem and he hoped th a t i l l ’. Green had been 
as successful in solving th a t problem as he had been in 
solving some of the others.
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M r. T. C l a r k s o n  (Member) said tha t it bad really  been a 
g reat pleasure to listen to such a practical paper as Mr. 
Green's. A lthough congratulations were usually  “  taken as 
re ad ,” he thought th a t a great tribu te  was due to the A uthor 
both for the paper and the way in which it had been delivered. 
He would like to ask for some inform ation as to the am ount 
of power or the steam consum ption required in operating 
the auxiliaries, in other words the efficiency. Also he asked 
w hat percentage of m oisture was permissible in the coal 
which a ship m ight be going to use. He was interested to 
see th a t Mr. Green had emphasised the im portance of 
arrang ing  for the flame to fit the combustion chamber. That 
was an im portant point. In  the case of water-tube boilers, 
m arine practice went up to 8 lb. of oil consumed per cubic 
foot of furnace volume. I t  would be in teresting  to know 
how m uch coal could be burn t per cubic foot of furnace 
volume w ith Mr. G reen’s p lan t. By judiciously shaping 
the flame he had been able to burn  26 lb. of oil, and in 
some tests over 50 lb. w ithout any local cu tting  action. He 
asked, was the Scotch boiler the ideal boiler for powdered 
fuel? I t  was a very good practical boiler and it had stood up 
to the requirem ents for m any years, bu t afte r all, was it the 
ideal boiler for th is different system of combustion ? He 
recognised one difficulty in its relatively sm all furnace 
volume, which of course m eant a h igher degree of pu lveri­
sation and power to break the coal down to the necessary 
degree of fineness. He did not th ink  one need assume th a t 
the Scotch m arine boiler was the one boiler to which the 
powdered fuel system was necessarily wedded.

Ash and slag had been one of the principal difficulties in 
the past. R eferring  to F ig . 8 and the num ber of horizontal 
pipes conveying the coal from the m ill to the burners, there 
would be times when the fans were stopped ; accordingly 
th is  would result in an obstruction, due to a reduction of 
the effective area, and the na tu ra l result would be th a t due 
to accum ulation of pressure, coal would be swept through 
and there would be a liab ility  of a blow back. Coal was 
not like a gas or a liq u id ; it had ways of its own. Mr. 
Green had indicated some of the difficulties due to segrega­
tion in  the pipes. H e (the speaker) put forward a 
suggestion which he thought m ight be useful, based upon 
a m achine which he designed some years ago for sam pling
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purposes, nam ely, th a t of feeding the coal th rough  a ro ta ting  
hopper and thence th rough  rad ia l knives w ith  sharp edges 
which would slice up any segregations and m ain tain  accurate 
proportions from the separate outlets.

Mr. A n d e r s o n  M a c P h e e  (Member) said th a t  w ith re­
ference to the ball m ill which Mr. Green had m entioned, 
he would like to ask him  w hether he m eant a tube m ill. 
The A uthor had said th a t in  a ball m ill the coal rum bled 
around w ith the balls and was thus pulverised. I f  Mr. 
Green m eant a tube m ill he though t his conception of a 
ball m ill was somewhat wrong. The balls were picked 
up to the crown of the m ill and dropped, g iv ing a true 
inpact blow.

A nother point m entioned by the A uthor and also by 
A dm iral Scott H ill was the comparison between A m erican 
mesh and B ritish  mesh in  fineness of pulverisation. 
N either the A uthor nor A dm iral Scott H ill went as fa r as 
A m erican practice went. T heir degree of fineness was 
65 per cent, to 75 per cent, th rough  a 300 mesh. There 
was a great qu an tity  of the product which would go 
th rough  a 500 and probably a 1000 mesh, and it was th is 
qu an tity  which gave such a good flame propagation. Mr. 
Green had said th a t the ball m ill did not give a product 
fine enough for m arine work, and yet a ball m ill in sta lla ­
tion in  the ss. “  M ercer,”  afte r the fourteenth  trip , was 
still operating  successfully. H e though t the first ship to 
be fitted w ith powdered fuel was the ss. “  Illino is  ”  on the 
Mississippi R iver, which had now been operating success­
fully  for five or six years, so th a t it did not appear th a t 
the tube m ill was so unsatisfactory  afte r all.

R eferring  to the question of space occ\ipied, he happened 
to have been figuring th a t day on a proposal for a ship, 
and in order to put in  a th ree-un it tube m ill the actual 
space occupied by the m ills was between 3 per cent, 
and 5 per cent, of the existing bunker space, showing 
a to ta l saving of 20 per cent, bunker space, i.e ., if one took 
off the 3 per cent, to 5 per cent, occupied by the m ills, the 
actual saving was about 20 per cent.

W ith  reference to tram p iron in  the tube m ill, th a t not 
only did not do any harm , bu t was actually  a benefit. 
W here one was using wet coal the tram p iron counteracted 
the tendency to sticking in the tube m ill. The Camden
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Forge Company on the Delaware R iver had stopped using- 
balls and were using scrap iron found about the W o rk s! 
W ith  regard  to wet coal, Mr. H arold Yarrow  had stated 
th a t he had used a tube m ill and had successfully handled 
coal containing up to 25 per cent, of m oisture. A t th a t  
moisture content the capacity of the m ill was reduced by 
30 per cent. One was not likely to get 25 per cent, of 
m oisture in coal supplied to a tram p steam er; one m ight 
get 12 per cent, to 14 per cent. H e had recently  spent 
about three months in Spain insta lling  a Kennedy p lan t. 
In  that installa tion  they had b u rn t Scotch washed coal, 
W elsh steam coal, and the native Spanish coal of about
12,000 B .T .U .’s and ash 12 per cent, to 20 per cent., quite 
successfully. That coal was exposed to the atm osphere 
the whole of the tim e. I t  was thrown off the tip  and left 
exposed to the terrific ra in  for which the locality  was 
notorious. H e estim ated th a t there was 12 per cent, to 
14 per cent, of m oisture in  the coal.

In  connection w ith turbulence in the furnace produced 
by rotation of a ir  in the burner, as to whether th is is 
beneficial or not, he referred to the peculiar type of boiler 
known in America as the B rady Scotch boiler. I t  was 
sim ilar to the Scotch boiler w ith which they  were all 
fam iliar a t sea. The furnaces, however, were from two to 
three times as long. He had seen one where the furnaces 
were 18ft. long. The Kennedy Company had installed 
powdered fuel on one of these boilers and the burners were 
sim ilar to the one which Mr. Green had shown them  on the 
screen. These burners had w hat Mr. Green called a 
“  snail ”  in the prim ary  a ir  division. However, both the 
prim ary and secondary a ir were brought to the burner 
tangen tia lly  and by this means a ro ta ting  motion was given 
to both the coal and the a ir en tering  the furnace. Contrary 
to Mr. G reen’s statem ent this rotating- motion was m ain­
tained rig h t to the end of the 18ft. furnace, and he 
did not see how there could be any question as to whether 
there was turbulence or not w ith th is rotation. He found 
th a t in order to get the correct am ount of turbulence it 
was necessary to m ain tain  two velocities, to b ring  the 
prim ary or fuel-carrying a ir at- one velocity and the 
secondary a ir at another velocity. T hat gave the necessary 
scrubbing action and complete combustion.
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As regards tlie question of ash, he had noticed th a t it 
always created am usem ent. The Scotch boiler to which he 
had referred , in P h iladelph ia , was operated from the first 
week in Ju n e  to the first week in October and no ash was 
taken out. W here there was correct fineness of pulverisa­
tion there was no ash problem. T hat had been borne out 
by his experience in Spain where the K ennedy Company 
had equipped a w ater tube boiler at the Rio Tinto Mines. 
A t the final inspection and test one of the  directors asked 
where the ash was and stated th a t  the furnaces m ust have 
been cleaned out in  preparation  for this inspection. On 
the contrary  the boiler had been working continuously 
for a m atter of eight to ten  weeks consum ing over 4,000 lb. 
of coal per hour, and practically  no ash had been removed. 
The only place where there was any accum ulation of ash 
was at the back of the boiler where there was a m atte r 
of 5in. or Gin. This back pass had never been cleaned out 
and probably has not been cleaned to date. I f  the pu l­
verisation was fine enough there was neither trouble from 
ash nor slagging.

M r. W . M cL aren (Member) endorsed previous speakers’ 
com plim entarv references to the opening rem arks in Mr. 
G reen’s paper as to the im portance to th is country of the 
efficient exploitation of the na tion ’s coal reserves, p articu ­
larly  in view of the inevitable increase in the cost of coal 
as the mines become depleted while the demand for fuel 
for the nation ’s industries continues to grow. Paradoxically  
it appeared th a t the more the engineer succeeded in his 
efforts to burn the low grade qualities of coal, the h igher 
went the price. He m entioned a test carried out 27 years 
ago w ith a core m ill, w hich gave an outpu t from  a Gin. 
m ill of 2 cwt. for an expenditure of 2 h .p . A sim ilar 11 in. 
m ill gave about T cwt. for a power consumption of 7 h.p. 
Those m ills would ru n  for about 4,000 hours before replace­
m ent of the core became necessary, w hich was an expensive 
m atter, being about one-third the in itia l cost, (£130) of the 
m ill. H e would like to know w hat would be the cost of 
the Howden-Buell m ill described by the A uthor, and what 
would be its power consum ption. He quoted some figures 
obtained from his experience in connection w ith the m anu­
facture of cocoa powder; a m ill of the “  A ttrito r ” type 
had taken about 15 h.p. to crush 500 lb. of cocoa, whereas
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the B eater m ill which he was using for sugar required 
about 30 h .p . for the same output. These m ills had to run 
a t about 3,000 r.p .m . H e asked whether the m ills which 
were used in  m arine installa tions caused any trouble through 
vibration. Also what was the size of the balls used? W ere 
they all in  motion when the pan was runn ing? And was 
any means provided to keep them  separate and prevent 
jam bing?

M r. D. L a u g h  a r n e  T h o r n to n  (Member) (by corre­
spondence) : On page 395 of Mr. E. W . G reen’s paper, one 
is inform ed w ith regard to certain  comments on the size 
of the flame, “  tha t the path  of the particles plays no part 
in th is ca lcu la tion ; no rotary or tortuous path  will have 
any effect on the volume of the gaseous m atter undergoing 
com bustion.” This statem ent would appear to require 
modification in  so fa r as, in general, the more tortuous the 
path  of a partic le of fuel, the more fresh oxygen it will 
encounter inside the combustion space; therefore, the 
character of the path  taken by a particle affects in a marked 
degree the rate of combustion. W ith  the present trend  of 
boiler p lant design, th is aspect of accelerated combustion 
is an im portant one. In  view of the la te r rem arks con­
cerning turbulence, the quotation in question would possess 
a better in terpretation  than it a t present suggests if it were 
incorporated into these subsequent observations on tu rb u ­
lence.

E ngineer R ear-A dm iral W . M. W h a y m a n  (Vice- 
President), Messrs. Babcock & W ilcox, L td . (by corre­
spondence) : I agree w ith M r. Green th a t the most 
im portant component of a pulverised fuel installa tion  is 
undoubtedly the m ill.

Mr. Green has given us some inform ation in respect to the 
pulverising mills o rig inally  fitted in the “  H ororata ”  bu t it 
is desired to differ from him  in his opinion th a t the 
product of th is m ill is not fine enough for m arine work. 
The fineness of g rind ing  depends on the ra te  at w hich, as 
well as the way in which, the m ill is operated. I  have 
not in  my m ind the output for which the mills o rig inally  
Supplied to the “  H ororata ”  were intended, but it has ju st 
occurred to me to suggest th a t they were used for outputs 
above th e ir intended capacity, and some inform ation from
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M r. Green as to th is  capacity on service would be very 
welcome.

F or an output of 1,500 to 2,200 lb. of coal there has 
been installed at the Renfrew  W orks for experim ental p u r­
poses a m ill of next larger size th an  the ones th a t were 
orig inally  installed  in “  H o ro ra ta .” The w eight is only 
about a ton heavier and the space about lOin. g reater on 
the m ajor axis b u t it  has an increased capacity  of about 50 

per cent. R ecognising, however, th a t the Fuller-B onnot 
m ill is regarded as too heavy and occupying too m uch 
space, during  the last 2|- years a ball m ill, in  some respects 
s im ilar to the type now installed in  “  H ororata ”  by Mr. 
G reen, has been in process of development. On 33in. 
diam eter, however, an outpu t of 10 tons is aim ed a t as 
com pared w ith say one ton in “  H o ro ra ta .”

Some members who took p art in the discussion have 
raised the question of the am ount of power required for 
working the pulverised fuel p lan t. In  my paper before the 
In s titu te  of F u e l in  October last, I  gave figures for power 
required  for working the ball m ill, such as orig inally  
used in “  H oro ra ta ,”  a fuel fan  and a ir fan , as 3.75 per 
cent, of the steam  output per hour. This was based on 
the assum ption th a t the p lan t was electrically  driven and 
th a t the power could be obtained at the ra te  of 12 lb. of 
steam  per k.w. hour. In  some recent results obtained at 
Renfrew  a figure as low as 2.5 per cent, of the steam 
o u tpu t on the same basis of 12 lb. of steam per k.w. hour 
has been recorded, and th is m ay be regarded as a not 
unsatisfactory  figure.

Sw irling is commonly used to produce turbulence, and 
m anufacturers m aking sw irling types of burners have 
created the impression th a t sw irling is the only means 
of producing turbulence and th a t burners having no sw irling 
are not tu rbu len t. This is not always tru e , for while some 
sw irling  burners are tu rbu len t, others tend to segregate the 
coal into streaks and fa il to accomplish the m ixing desired. 
In  general, sw irling of the secondary a ir is good, a t least 
not harm ful, bu t sw irling of the p rim ary  a ir  while still 
w ith in  the burner tends to segregate the coal.

I  should like to express my thanks and congratulations to 
M r. ( ireen on a most inform ative and instructive paper.
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M r. E. F . S p a n n e r  (Member) (by correspondence): I  
regret th a t circum stances prevented me from a ttend ing  the 
discussion 011 Mr. Edward G reen’s paper.

In  the first place I  should like to congratulate Mr. Green 
and those who have been associated w ith him  in the pro­
duction of the pulverised fuel installa tion w hich is now 
functioning on the “ H oro ra ta .”  I  have been a careful 
student of pulverised fuel firing propaganda for some tim e, 
and, of all the systems which have been put forward, th a t
011 board the “ H ororata ”  appears to me to be greatly  in 
advance of any of the others, i t  appeals to me for several 
reasons : —

F i r s t l y .  As a naval architect I  believe th a t the “  H oro­
rata ”  installa tion  from the crushed coal bunker onwards 
is on the rig h t lines. From  a survey of the bunkering 
problem, i.e., the problem of loading and carry ing  fuel 
suitable for burn ing  as pulverised coal, I have always been 
strongly inclined to the view th a t the final development of 
this type of installa tion  will see ships bunkering coal in 
crushed form. I do not th ink it is economical to carry 
crushing p lan t on board the ship, and consider th a t th is 
preparatory  work on the coal should be carried out on 
shore. I t  could be done m uch more economically there, 
for several fa irly  obvious reasons.

From  the naval arch itect’s point of view it would appear 
desirable th a t the end to be arrived at so fa r as m arine 
work is concerned should be the bunkering of ships with 
crushed coal, passing Jin . mesh, th is coal being placed 011 
board by m echanical means, through enclosed trunkw avs 
passing through  the ship side and not overside, and being 
distributed  to bunkers once it was w ith in  the ship by a 
com bination of m echanical and g rav ity  operated apparatus. 
The m echanical portions of the bunkering p lan t would, in 
the ideal, belong to the shore p lan t, and be available for 
all ships requ iring  crushed coal.

On the ship the crushed coal would be stowed low down, 
in more or less ordinary  type bunkers, being fed m echani­
cally from these bunkers to small ready-to-use bunkers 
serving the pulveriser hoppers by gravity . The increased 
danger of gassing and spontaneous combustion in the 
bunkers due to the small size of the coal will probably be
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solved, not by the use of a ir tig h t bunkers filled w ith  inert 
gas, b u t by some method of a rrang ing  continual flow of 
sligh tly  warm, dry , inert gas th rough  the bunkers, th is  serv­
ing to dry the coal and m ain tain  it dry, as well as to “  k ill ”  
the combustible gases given off by the coal. W hen  steam ing, 
the supply of inert gas would be easily obtainable from 
the fu n n e l; when in port it m ight be necessary to seal the 
bunkers practically  a irtig h t, or else to go to the o ther 
extrem e and pum p relatively  large supplies of fresh a ir 
instead of inert gas into the bunkers. C ertain ly  w ith  any 
inert gas system special atten tion  would require to be paid 
to the  problem  of protecting the stokehold personnel, bu t I 
believe th is problem  is not one p articu la rly  difficult of 
solution. There are several ways of tack ling  it.

Secondly. The practical and theoretical investigations 
which have led to the discovery th a t the Howden-Buell 
burner is satisfactory for use w ith pulverised fuel appear to 
be very encouraging, for the reason th a t the form of this 
burner is extrem ely simple. It is notable th a t m any 
strik ing ly  successful inventions are those which are simple 
and direct in th e ir design and operation, and M r. Green 
has m ade it clear th a t from both the theoretical and 
practical points of view the Howden-Buell burner is sub­
stan tia lly  free from com plications.

T hirdly. I t  seems to me probable th a t the Howden-Buell 
d istribu to r will prove efficient in solving the problem  of 
obtain ing  satisfactory distribu tion , although I  should be 
glad if Mr. Green would tell us to what extent the steady 
flow of fuel to the burners is affected by extraneous circum ­
stances. I t  would be in teresting  to have a brief outline of 
the nature of the factors which in terfere w ith steady flow, 
and the effect of such interference on conditions in the 
furnaces.

I hope th a t, even if the data obtainable from the th ird  
voyage of the “ H ororata ”  during  very heavy w eather is 
not encouraging, purely  as regards the comparison of figures 
for fuel burn t and distance covered, we m ay yet be given 
such extracts from  the logs as will satisfy .critics of the 
Howden-Buell pulverised fuel system th a t the vessel suf­
fered no g reater setbacks owing to w eather than  would 
have resulted  to a vessel fired by hand.
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In  conclusion I  sliould like to say tlia t tliis is the most 
satisfy ing paper 011 pulverised fuel th a t I  have yet read.

The A u t h o r ’ s  R e p l y .— The A uthor, in  reply , thanked 
Adm iral Scott H ill and the other speakers who had taken p a rt 
in  the discussion.

Captain Hope H arrison had asked how the refractories were 
secured. They used short angles of heat resisting  steel about
12 ins. or 15 ins. long ; two of these were fitted on each side 
of the furnace. These carried three arches of refractory  bricks ; 
each arch was composed of three sections of ordinary flue 
linings 2 ins. th ick  and 12 ins. long, 3 ft. long in  all. The 
angles became covered w ith ash which in practice was never 
removed, so th a t they were not exposed directly to the 
rad ian t heat of the flame. They lasted very well, much 
longer than  he had originally  expected. He doubted 
w hether any were left which were fitted in  January  of 
last year. The studs holding those angles which passed rig h t 
th rough  and were in  contact w ith the water on the other side 
did not seem to require renewal at all, a lthough he had an tic i­
pated th a t they would. I f  they had to remove those studs too 
often there m ight be trouble, bu t fortunate ly  th is did not occur.

Captain Hope H arrison also w anted some data regard ing  
power consumption. W hen he wrote the paper, the  Hororata 
was only ten days out from London, and he could not expect 
to give m uch data after such a short run. Since then he had 
had reports from Panam a. The ship had experienced terrib le 
w eather and consequently he had no data of any value. He 
would like to state th a t though m uch useful knowledge was 
being gained from th is voyage, it was unlikely th a t it  would 
provide any data of a sufficiently reliable character to be 
published.

Mr. B ennett had spoken of flames 40 feet long. Surely he 
was referring  to ro tary  kilns where long flames were advanta­
geous. I t  was not stated in the paper th a t it was impossible 
to obtain rotation in the furnace, bu t tha t the burner could not 
im p art rotation to the fuel. I t  was quite possible to in ject the 
fuel in  a tan g en tia l d irec tio n : the furnace walls would then 
d ivert the stream and caused the whole mass to rotate. I t  ŵ as 
the furnace walls and not the burner which produced the 
ro tation ; the burner im parted  onlv the in itia l s tra ig h t line 
motion. In  a la ter reply the au thor explained why, in  his 
opinion, th is was in the first place not permissible, and secondly,
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produced no useful result. W ith  regard to the application  cf 
powdered fuel to w ater-tube boilers for ships, he (the A uthor) 
had had no experience of th a t so far. He woiild expect th a t 
a somewhat larger combustion cham ber would be required for 
w ater-tube boilers th an  was required for Scotch boilers, bu t 
A dm iral W haym an, who was an expert on th a t  subject, W'as 
seated in front of h im , and perhaps they  m ight persuade him  
to read a paper on the subject.

Mr. Jackson had certain ly  given them  a g reat deal of in ­
form ation. in  the paper he had said th a t it  had long been 
known th a t theoretically  coal could be b u rn t under the best 
conditions in  the powdered state. He should th ink  th a t the 
results obtained by Mr. Jackson as between powdered coal and 
coal b u rn t in chain-grate or m echanical stokers m igh t be 
described as a dead heat if there was only 0'5% difference in 
the com parative efficiencies. Powdered fuel practice was very 
young yet, whereas the chain-grate stoker had had a long start. 
They hoped soon to catch up. He hoped th a t  no shipowner was 
so unwise as to use coal of the quality  M r. Jackson had m en­
tioned. Coal used in  a ship had to be carried, and he did not 
th in k  shipowners were going to carry  ash round the world and 
th in k  they  were saving money. He was no advocate of cheap 
inferior coals for use in ships though they m ight be used advan­
tageously on land. The table g iving the classes of coal used 
was not intended to ind icate  the varie ty  which could be used, 
b u t ra th e r to show th a t suitable coal could be obtained where 
required. The expression “ economic lim it” was in tended  to 
be loose; tim e and experience would show w hat th is  lim it was, 
and the A uthor gave an indication of w hat i t  m igh t be.

W ith  regard  to M r. Clarkson’s question concerning hori­
zontal pipes, there was a special note in  the reports which he 
had received from the Hororata from Panam a, th a t  the long 
pipes had given no trouble w hatever. Mr. Clarkson had asked 
w hether the Scotch boiler was the ideal boiler for pulverised 
coal. In  view of the fact th a t  i t  was developed for hand-fired- 
coal firing it  was unlikely  to be ideal for a to ta lly  different 
system. On the other hand it had stood the conversion to oil 
w ithout any a lteration  in  design, and except in a very lim ited 
field it  was likely  to rem ain the m arine boiler for some tim e 
yet. The smallness of the furnace volume had a com pensating 
advantage in the nearness of a large mass of w ater to the hottest 
p a rt of the flame. This not only received g reat quan tities of 
heat under favourable conditions, bu t by keeping down the
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tem perature of the flame adapted it to the sm all combustion 
space. I ts  principal handicap was th a t access could only be 
obtained to the combustion space through the furnace fron t, a 
consequence of its virtues. Mr. Clarkson’s feeder appeared to 
be adapted to a storage system, bu t would not d istribu te a ir­
borne fuel.

M r. M acPhee had objected to calling  the m ill a ball m ilL 
He (the A uthor) thought th a t th a t was the term  used by the 
P a ten t Office in th is country. Tie had no objection to calling  
it  a tube m ill, if i t  was preferred. The A uthor was not u n ­
acquainted w ith the theory of the ball m ill given in the pub li­
cations of M r. M acPhee’s firm The word “ rum ble” (“ to trea t 
in  a tum bling  b arre l,” W ebster) was purposely used to describe 
th is  process because i t  appeared to avoid any criticism  of the 
theory.

Mr. M acPhee had given cases of m arine boilers successfully 
fired by ball m ills. These ships were, however, engaged on 
short voyages w ith opportunities of cleaning out the m ills if 
required. The Hororata was away for five m onths or more 
w ithout anv such opportunity , and on her re tu rn  to th is country 
the m ills were found to contain m uch tram p iron and rock dust, 
which, in the A uthor’s opinion, im peded the action of the balls. 
The A uthor had not tested pulverised coal through a sieve of 
more than  200 wires because there was no finer standard  mesh. 
W ith  over 90% passing a 200 mesh a considerable percentage 
would pass the finer mesh.

In  rep ly  to Mr. M cLaren, the balls were 6 ins. in  diam eter. 
They rotated continuously a t one-half' the speed of the tu rn ­
table. Mr. M eLaren’s comments on the paradoxical vagaries 
in the price of low grade coal had been noted bv other engineers. 
The two sm all m ills m entioned by Mr. M cLaren were in te r­
esting ; th e ir efficiency was very h igh , especially the sm aller 
one, bu t perhaps they were fed w ith very finely crushed coal. 
The “ A ttr ito r” m ill referred to would of course include a fan, 
and its power should not be directly  compared w ith the others. 
The same rem ark probably applied to the “ B eater” m ill.

Mr. L augharne Thornton’s le tter was typ ical of m any queries 
the A uthor had received on the same subject. These over­
looked the fact th a t tlie fuel was air-borne, and w hatever path 
i t  m ight follow through the furnace was determ ined by the air, 
or gas, cu rren t in which it floated. The fuel partic le therefore 
encountered no new gases bv v irtue of the length of its p a th ;
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i t  m ust be blasted out of its state of com parative quiescence by 
a neighbouring partic le  which had m et oxygen, th is  neighbour 
having  m et sim ilar trea tm ent from  another, and so combustion 
was m ain tained  so long as th is  in terchange of disturbance was 
continued. I t  had been suggested th a t lengthening  the path  
would give more tim e for these chance encounters to take place; 
this, however, was not the case, because the fuel was always 
being displaced by the arrival of fresh m ateria l in the furnace, 
therefore the tim e th a t any partic le  could rem ain in  the flame 
could only exceed the average tim e, which was less than  one 
second, at the expense of some other partic le  which m ust be 
driven out to make space for it.

I t  had been argued th a t the lengthening  of the pa th  even 
w ithout an increase of tim e would give g reater opportunties of 
these m eetings. The A uthor agreed th a t th is  would be true , 
but asked “ W h a t was th is path to b e?” The sim ple ro tation  of 
the whole mass of gases and fuel would not change the relative 
positions of its parts, and was therefore of no value. The 
records of the P a ten t Office showed m any efforts to produce 
in terlac in g  stream s, bu t always overlooked two v ita l factors. 
These were firstly  th a t the fuel m ust never touch the boundaries 
of the combustion space or it  would either be extinguished by 
the cold steel of the furnace plate or would stick to the hot 
refractory  brick, and secondly th a t the ignition  of the fuel as it 
entered the furnace am ounted to a m ild explosion which en tirely  
obliterated  any predeterm ined streams set up by the burner. 
There rem ained then the possibility of setting  up artificial 
tu rbulence by subsidiary stream s of a ir introduced into the 
furnace afte r combustion had commenced. This was an 
arrangem ent which was used in  the furnaces of w ater-tube 
boilers; i t  was, however, difficult to applv  to in te rn a l furnaces 
and  would probably produce no m ateria l im provem ent in  the  
sm all combustion space of a Scotch boiler. In  the A u thor’s 
opinion, the simple ax ial flow of the gases and fuel offered the 
best solution of the problem.

In  rep ly  to A dm iral W havm an, the Fuller-B onnot M ills 
fitted in  the Hororata had a m axim um  output of 2,000 lb. per 
hour. The norm al consumption of the boilers was 1,500 to 
1,700 lb. per hour; the m ills were therefore not overloaded. 
The A uthor could agree w ith the A dm iral th a t sw irling of the 

.secondary a ir  was a t least not harm fu l, bu t he could not agree 
th a t  sw irling the p rim ary  a ir w hile still in  the burner tended 
to sea-reo-ate the coal. The Howden-Buell burner swirled the
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fuel wliile it  was still w ith in  the annulus, h u t it  wras throw n 
from  the lip  of the cone w ith  no tendency to segregation.

The A uthor agreed w ith M r. Spanner’s comments on crushed 
coal for blinkers; such supplies were, however, not yet ava il­
able, therefore an ocean going steam er m ust be equipped to 
handle run-of-m ine coal. The danger of spontaneous combus­
tion was not as serious as Mr. Spanner th o u g h t; the condi­
tions necessary for combustion rare ly  existed and took some 
weeks to develop. W hile  funnel gases were warm  and in ert, 
they  were not dry and were not a good coal-drying m edium . As 
M r. Spanner said, there were other ways of tackling  the 
problem.

Mr. Spanner asked w hat were the factors which in terfered  
w ith steady flow to the burners. The flow in the fuel pipes was 
not steady (stream  l in e ) ; i t  was always tu rbu len t, to prevent 
the fuel dropping out. I t  was possible th a t M r. Spanner m eant 
“ continuous.” Lack of continuity  of the flow of the fuel would 
be a very objectionable feature, but fo rtunate ly  it was very 
uncommon. The A uthor knew of no extraneous circum stances 
which m ight produce it.

In conclusion, the A uthor expressed appreciation of the kind 
way in which his paper had been received and discussed.

Mr. J . H a m il t o n  G ib s o n  (Vice-Chairm an of Council) pro­
posed a hearty  vote of thanks to Mr. Green for his most 
in teresting  paper. F or his own p art he had read the paper 
w ith  extrem e in terest, particu larly  the first part, as he 
did not th in k  he had seen the position as regards powdered 
fuel stated more concisely from a h istorical point of view. 
H e  adm ired the lite rary  m erit of the paper alm ost as much 
as the inform ation given. They m ust all bear in m ind, he 
though t, th a t  powdered fuel was going- th rough  its teeth ing  
troubles. M any of them  were old enough to rem em ber the 
troubles attend ing  the bu rn ing  of oil fuel 25 to 30 years 
ago, and n a tu ra lly  powdered fuel had to tread  som ething 
like the same difficult road. They m ust also rem em ber th a t 
the  burn ing  of powdered coal was a fte r all a much more 
difficult m atter th an  bu rn ing  oil, because the correct 
m ix ture of coal and air, as had been m entioned by several 
speakers, was an extrem ely difficult th in g  to follow up and 
to govern. This was the last paper of the session and he 
certa in ly  though t th a t  it  was one of the most valuable and 
im portan t of the series.



W o r l d  E n g in e e r in g  C o n g r e s s . 427

mony assisted by all the members of the Governm ent, Am bas­
sadors, M inisters and Charges d’Affaires, and the chief dele­
gates from the various nations were all on the platform . I t  was 
a very in teresting  ceremony and passed off ex trao rd inarily  
successfully, commencing w ith the Japanese N ational A nthem , 
followed by an address from Prince Chichibu (who m entioned 
th a t  the Em peror wished the Congress every success), the P rim e 
M inister and the P resident of the Congress. Shortly  a fte r­
wards a special m eeting was held, when rules and regulations 
were passed in  order th a t the business of the Congress could 
be properly conducted.

The following day we commenced work. The Congress 
m eetings were held in  the Houses of P arliam en t. They were 
well arranged and organised. The sessions were from 9.30 a.m .O C
to 12.15 noon, and from 2.30 to 5 p.m .

$00 papers were presented and a special com m ittee, 
appointed about 14 days before the Congress, made': a selection 
of the papers to be read and discussed. N a tu ra lly , the ques­
tion of precedence of the various delegates in  the opening, 
closing, and all the other ceremonies was a very im portan t 
m atte r, b u t th is was settled in a friendly  way by alphabetical 
order. A m erica came first, G reat B rita in  second, and so on.

There was a notice board giving all directions for the 12 
sections for each m orning and afternoon session, and the names 
of the authors and titles of the papers in  the sections, so th a t 
all who were in terested  in  any p articu la r subject knew where 
to go.

A num ber of papers were contributed by Japanese engineers 
on h igh ly  technical subjects, am ongst them  being one on the 
construction of steam turb ines in  Jap an  for naval and m ercan­
tile  m arine purposes; another paper on the largest steam 
tu rb ine  constructed in  Jap an , and the th ird  on the theory of 
torsional vibrations and oscillations in tu rb ine  rotor shafts. 
These th ree papers were of a very h igh  standard . This in  itself 
shows the rap id  progress of engineering in  th a t g reat country.

I  contributed a paper on the education of an engineer, trac in g  
•our experience over the last 25 years. The discussion was ex- 
trao rd in a rilv  good. A num ber of the senior professors from 
the  U niversities took part in the discussion, and one professor 
pointed out th a t he would like us to realise th a t a Japanese was 
a t a disadvantage, because he had first to learn  E ng lish , as there 
w ere no textbooks from which to read other th an  E nglish , and
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tlia t added another four years to the period of tra in in g . T h a t 
is one lesson which came out of the paper. I t  was very in te r­
e s t i n g '  when various papers were read by either Germ ans, Swiss,. 
I ta lian , B ritish  or Japanese authors, to see all these delegates 
one afte r the other, going up to the rostrum  and debating in 
E nglish . I t  was really  a rem arkable revelation of how the 
E ng lish  language is to-dav spreading all over the world.

There were nine papers selected for each m orning and a fte r­
noon in every one of the sessions. W hen these 800 papers are 
prin ted , which will be in  about a year, the Japanese people' 
will obtain a profound knowledge from this g reat collection 
of engineering technology. I  do not suppose tha t ever before 
have so m any eminent engineers been brought together w ith 
this one common object, and certainly there nevsr has been 
such a record of technical papers.

A part from the technical side, there was the social side, and  
th a t was the most difficult of the two. The hospitality  was. 
sim ply overwhelming. The luncheons, garden parties, tea 
parties, dinner parties, and evening receptions hard ly  allowed 
us tim e to sleep. One m et the same people at each function. 
The garden party  which the Em peror gave in his marvellous 
garden was really  a wonderful picture, w ith the rockeries,, 
w aterfalls, pines, chrysanthem um s and other lovely flowers all 
grow ing in profusion, and the ladies dressed in the beau tifu l 
national Japanese costumes added to the scene. I t  was really  
a memorable sight and such as we could not repeat in this- 
country. The official dinners were very interesting, but there- 
was always a penalty  when at tlie last m inute one was com­
m anded to respond for the B ritish  E m pire.

The question has been asked: “  W hat is the use of this. 
C ongress? ”  I t  has been of the greatest use; most im portant 
of all it brought representatives of all nations together. As an 
illu stra tion , the Germ an delegates were' all of h igh  in te lle c t; 
humorous and good fellows. The Ita lians sent th e ir  greatest 
engineer of to-day— Senatore Luigi— a man of g reat experience- 
who had a fine voice and could be both rhetorical and humorous. 
I t  was a privilege to hear him . The same rem arks apply to  
our friends from  Sweden, Denmark, and other countries. The 
Chinese delegates were also in teresting . I  was absolutely 
taken in at one luncheon party . Beside me sat a m an im m acu­
lately  dressed, who spoke beautifu l E nglish , and I  happened to 
say to him “  W here do you come from ? ”  “ China, I  belong 
to the N anking Governm ent ; I  am chief engineer to the N an-
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king R ailw ay ”  he answered. “  How is it you speak E nglish  
so w ell?”  I  asked. “  Oh, I  was educated at O xford,”  was his 
reply.

The delegates from the U nited  States of Am erica were the 
most num erous. Their leader, D r. Sperry*, well known in 
Jap an , was very prom inent. He took a leading p art in all 
the ceremonies, and a fa therly  interest in  all the delegates.

A (xeneral Committee established in  the U nited  States of 
Am erica, and presided over by M r. Hoover, had worked for 
about two years, looking afte r the interests of the delegation, 
fo rm ulating  a policy, and preparing  a general scheme for the 
Congress. The result wTas th a t all the delegates travelled to 
Jap a n  together in specially chartered ships, with an organised 
Committee and s ta ff; everyone knew each other, and each 
delegate had his prescribed duties form ulated. The Com­
m ittee had offices in the Im peria l H otel, Tokyo, where any 
inform ation could be obtained from specially appointed 
secretaries. T heir organisation was well though t out and 
complete in every detail.

As regards the B ritish  D elegation, while we were repre­
sented by men of outstanding  ab ility , we had no organisation, 
no plan of cam paign, no office, no com m ittee, no headquarters, 
consequently opinions were expressed, especially by those 
B ritish  delegates from Overseas Dominions of the w ant of co­
ordination and organisation. As a m atter of fact, the B ritish  
delegates did not meet as a body during  the whole of the 
Congress. I t  is obvious to me th a t if we are invited again to 
a ttend  a W orld E ngineering  Congress, then  we m ust adopt 
the Am erican m ethod of setting  up a iSTational Committee and 
think- out every detail and go prepared w ith a pre-arranged 
scheme setting  forth  the duties of the various delegates and 
leaving noth ing  to chance.

I  th ink  the fact th a t delegates of all nations visited Jap an  
on this occasion has given the Japanese great encouragem ent 
in  engineering. There were m any who had never visited Jap an  
before. I t  i.s a very good th in g  th a t the E ast and W est should 
m ix a little  more, and there is no doubt th a t th is Congress will 
have a very far-reaching effect on all peoples. W e had the 
advantage of seeing how the Japanese live and how they bring  
up th e ir fam ilies. The Japanese pick up new ideas very

*D r. E . A. S perry  d ied  on J u n e  10th, 1930.
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quickly. I f  they can build a battleship , a 20,000 ton m erchant 
ship, locomotives, a irc raft, and huge hydro-electric power 
stations, they can do anyth ing .

Jap an  has looked on Great B rita in  as her friend and gu ide; 
she has adopted some of our laws and curricula in  her schools, 
while some of the most distinguished B ritons have occupied 
professorships at the Japanese U niversities. The Japanese 
Navy has been founded on B ritish  lines, and the .same rem arks 
apply to th e ir M ercantile M arine.

The present Em peror came to London some six years ago, 
and he was entertained by the Jap an  Society; th a t was the 
first tim e in the history of Jap an  th a t a m ember of the Im peria l 
House had ever sat down w ith commoners. Subsequently his 
brother, P rince Chichibu, came to Oxford to be educated, but 
owing to the illness and death of his fa ther he had to re tu rn  
to Jap an . D uring the Congress, P rince Chichibu gave a 
garden party  in his palace grounds, and i t  was ju st like 
friends sitting  down to tea. Such a th in g  had never happened 
before in Jap an . Hi.s Royal H ighness the P rince of W ales 
visited Jap an  in re tu rn  for a visit of the present Em peror, and 
they were astounded to th ink  th a t the P rince of W ales would 
play golf on the Japanese courses; consequently H is Royal 
H ighness set the fashion. The episode which brought a clim ax 
was when the Duke of Gloucester went quite recently to confer 
the Order of the G arter on the Em peror. F o r the very first 
tim e in th e ir history the Em peror left his Palace and went 
like an ord inary  m ortal to the railw ay station to meet H is 
Royal Highness.

The Japanese are a h ighly  in tellectual and noble people, 
and we have a lot to learn from them . I t  i,s a country I  advise 
everyone to go to who can, as they  will thoroughly  enjoy the 
trip  and will come home with a w ealth of lasting  inform ation.
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ABSTRACTS.

“ Tlie M otor Ship/* Ju n e , 1930.

The production of oil from  coal has been a continued source 
of disappointm ent for m any years past to those who believe 
th a t a good deal of the hope for the fu tu re for the coal in ­
dustry rested upon the development of a satisfactory and 
economic system of producing oil from  coal on a very large 
scale.

I t ' is a t least g ra tify in g  to know th a t a ttem pts have not 
been given up, and Lord M elchett last m onth, in his speech 
before the shareholders of the Im peria l Chemical Industries, 
stated  th a t great progress had been made in the field of the 
conversion of coal into petrol and fuel oil by hydrogenation, 
and th a t intensive work was being carried out on the subject. 
He had “  every reason to hope th a t under favourable condi­
tions we shall be able to produce high-class petroleum  pro­
ducts on a commercial basis.”

I t  is as well, however, not to be too optim istic regard ing  
the possibilities of a development of th is natu re  which, if 
effected, would n a tu ra lly  be welcomed as a p artia l solution 
of the problems of the coal industry , w hilst it would afford 
desirable com petition in the oil m arket.

S p a c e  E c o n o m y  i n  E n g i n e - R o o m s .

“  The M otor Ship/* June , 1930.

Changes in propelling-m achinery types lead to modification 
in  the design of auxiliaries. In  some respects the developments 
thus reflected are almost fundam ental. W hen Diesel motors 
were first used, steam auxiliaries were often retained, bu t they 
have almost wholly given way to electrical p lan t, w ith Diesel- 
driven generators to supply the curren t— a system which has 
now to be adopted even on high-pressure tu rb ine steamers if 
reasonable economy is to be achieved in the overall consump­
tion of fuel.

In  the design of engine-room auxiliaries another change has 
g radually  occurred in m otor ships in the u tilisation  of elec- 
trica llv-driven  direct-coupled vertical pum ps, in place of the 
horizontal design, w ith a consequent economy in valuable 
engine-room  floor space. This has extended from c ircu la ting  
w ater pum ps to bilge, ballast, em ergency, san ita ry , fresh 
water, fuel, brine and other p lan t, even to lub rica ting  oil
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pumps. To such an extent has the policy been developed th a t  
in  some vessels there is scarcely a pum p in the engine which 
is not vertical and direct-coupled to a fast-running  electric 
motor.

T h e  W a s t e  o f  E x h a u s t  G a s e s .

" T h e  M otor S h ip /’ June , 1930.

The efficiency of the recovery of a fa ir proportion of th e  
heat in the exhaust gases of Diesel machinery lias now been 
established, and where there is a suitable use to which steam 
can be put, there appears 110 longer to be an excuse for not 
installing  waste heat boilers, a t any rate with fou'r-stroke 
m ach in ery ; there is also a good deal to be said for it w ith two- 
stroke-engined ships.

I t  is surprising, therefore, to find in one or two new vessels 
th a t the advantage thus to be gained of th is means of increas­
ing the overall efficiency of a ship is not .taken. A case in  
point is seen in the Lafayette  the new French liner w ith 
aux ilia ry  Diesel m achinery of the four-stroke type of over 
4,500 B .H .P . No doubt the average power developed will be 
over 2,500 B .H .P ., and if the exhaust gases were passed 
through a boiler possibly more steam  could be raised th an  is 
required on the ship. There is, perhaps, some excuse for not 
leading the exhaust gases of the two-stroke double-acting 
propelling engines through boiler.s, bu t in  m any of the la test 
liners equipped w ith two-stroke m achinery this is done with 
obviously advantageous results.

I t a l ia n  F l o t il l a  L e a d e r  “  N ic o l o s o  d a  R e c c o . ”

"  E ngineering ,”  2nd H ay , 1930.

In  his paper, “  Sea Trials of' F lo tilla  L eaders,”  read at the  
recent m eeting of the In stitu tio n  of Naval A rchitects, Lt.-Col. 
F . Dondona, of the Royal Ita lian  Navy, gave particu lars of 
the tria ls  of six vessels having a greater displacement th an  
destroyers and known in I ta ly  as Esjdoratori, or scouts. He 
stated that, although of larger dimensions, these vessels corre­
sponded to what are styled flotilla leaders in th is country. 
These scouts, of which .12 were ordered in 1926, belong to the 
Navigatori class (improved Mirabello  type). The most recent 
addition to this flotilla, the Nicoloso da Reeco, which is to be 
the leader of the Navigator), scouts, underw ent her official 
speed tria ls  on A pril 3rd, during which she attained a speed
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of 41-504 knots. The vessel was bu ilt a t the Ancona Shipyard 
of Messrs. C antieri N avali R ioniti, Genoa. She has an overall 
leng th  of 352ft., a length  between perpendiculars of 351ft., a 
breadth  of 33ft. 6 in., a depth of 20ft. 8 in ., and a displace­
m ent of 2,000 tons. The propelling m achinery comprises two 
sets of geared turbines, together developing about 65,000 s.h .p . 
Steam  is supplied by four w ater-tube boilers. The outstanding 
feature of the Nicoloso da liecco is th a t, w ith the speed a t­
tained during  her tria ls , she appears to be the fastest ship of 
her type yet bu ilt. W e believe th a t the previous record for 
destroyers was held by the French vessel Bison, which reached 
a speed of 41-2 knots in F eb ruary  last.

H i g h - P r e s s u r e  V a l v e s  w i t h  T o g g l e  O p e r a t i n g  G e a r .

"  E ngineering ,”  16th May, 1930.
The accom panying figures show an in teresting  application 

of the princip le of the toggle lever to the valves of m odern 
steam  plan ts using very high pressures. The valves illustra ted  
in  F igs. 1 and 2 are made by Messrs. Schutte and K oerting  
Company, P h iladelph ia , TJ.S.A. A part from the additional 
closing power given in  ordinary  working by th is device it 
would appear th a t a contributory factor to the adoption of the 
design is the tendency of the present day to subm it h igh  pres­
sure boilers to hydrostatic test w ith the various valves in p lace, 
when the power required to seat them , against the test pres­
sure, is m uch more than  norm al. A nother advantage claimed 
for the toggle gear is th a t valves fitted w ith it are m uch more 
su itab le for situations having  lim ited  head room th an  those 
having the usual vertical spindle and horizontal handw heel. 
The general construction of the gear will be clear from  th e  
figures. The valve illu stra ted  in  F ig . 1 is a feed stop valve 
for a working pressure of 2,000 lb. per square inch, and is 
Gin. in diam eter.

The valve illustrated  in F ig . 2, is more elaborate as con­
cerns its working parts. This type is known as the trip le  
du ty  valve, and is so called as it acts as an ord inary  screw- 
down stop v a lv e ; as a non-return  valve functioning auto­
m atically  when the pressure in the boiler falls below th a t in 
the pipe line, from a rup tu re  in the boiler or a decrease in  
ra te  of evaporation from any cause; and as a positively closed 
valve when the non-return valve is to lie prevented from rising 
due to, say, a break in the pipe line. This type of valve is, 
of course, used when boilers are connected in  battery . T he
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first of these functions is perform ed by holding down the disc 
of the valve by the toggle-operated spindle when the hand­
wheel is tu rned . The autom atic non-return action takes place 
independently  of any movement of the toggle gear, and 
“  cha tte r ”  is prevented, when the pressure fluctuates due to

Fig. I .

engine regulation, by the piston on the upper part of the valve 
spindle. This piston is very little  sm aller in  diam eter th an  
the  valve disc and, in  consequence, the closing blow on the 
valve seat is kept small. The hole in the piston prevents it 
com pressing the steam behind it, and so increasing the force 
of' the blow, but it does not interfere w ith the balancing 
action, owing to its small area.
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A counterbalancing effect is also obtained by the rod 
screwed into the end of the valve spindle and passing through  
the screw-down spindle. As its outer end is only subject to 
atm ospheric pressure, as will be clear from  F ig . 2, the a r­
rangem ent gives an unbalanced area equal to the area of the

rod, and, in  consequence, the w eight of the valve disc spindle, 
etc., when it  is floating, is considerably dim inished w ith  a 
resu ltan t decrease in the pressure drop of the steam  passing 
the valve. Careful tests made on valves fitted w ith th is u n ­
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loading rod, as it is called, have shown th a t the pressure drop 
through  them  is 1 lb. less th an  through the same valves 
w ithout the rods. The upper piston seen in  F ig . 2 formed 
in tegra lly  w ith the screw-down spindle is the em ergency de­
vice which performs the th ird  function of the trip le  duty  
valve. This piston is larger in  diam eter th an  the valve disc, 
and is subjected to steam  pressure from  the boiler, thus giv ing 
a positive closing load on the valve as long as th a t pressure 
rem ains. W hen, however, the valve has closed in  an em erg­
ency it  is locked more perm anently  at leisure by the han d ­
wheel and toggle gear. The valve spindle is, of course, free 
to move downwards independently  of the toggle gear when an 
emergency occurs. At each end of the cylinder in which the 
piston works is a small pipe. The upper pipe is either con­
nected directly to the  boiler or to some other point where i t  is 
anticipated  th a t there will always be the h ighest pressure. 
The lower pipe communicates w ith the atm osphere through  a 
valve. This valve is closed when the system is working 
norm ally, and the cylinder is kept fu ll of steam on both sides 
of the piston by means of a small hole in  the piston allowing 
steam  to pass to its underside. There is thus no action on the 
m ain valve. The opening of the lower pipe to the atm osphere 
causes an im m ediate decrease in pressure on the lower side of 
the piston, which then descends and holds down the valve by 
means of the free spindle.

The release of the steam from below the piston is controlled 
in  one of three ways. The first of these is by the use of a 
simple hand-operated valve. As th is, however, is usually  
situated  at some distance from the m ain valve a slight delay 
in the operation of the emergency piston, due to the tim e 
taken for a sufficient reduction in pressure to take place, is apt 
to occur. Control from a distance is, then, more often made 
by an electrically-operated pilot valve situated close to the 
main valve and actuated by push buttons. This system can 
also be modified so th a t autom atic closing occurs when a fall 
of pressure to a pre-determ ined point has taken place at the 
outlet of the m ain valve. The th ird  method, also autom atic, 
is th a t of ac tua ting  a spring-loaded pilo t valve by means of 
a diaphragm , on the upper side of which the boiler pressure 
acts while the pipe line pressure is adm itted to the lower side. 
A fa ll of pressure on the la tte r upsets the balance of the d ia­
phragm , and the pilot valve opens w ith a resu ltan t release of 
pressure under the emergency piston followed by the closing 
of' the m ain valve.
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“  E ngineering ,”  23rd M ay, 1930.

The gravity boat davit which we illustrate in M gs 1 tc 3, 6 and 
7, and which is known as the Taylor g rav ity  davit, is notew orthy 
as com bining a luffing m otion w ith  the outboard ro lling  mo­
tion commonly associated w ith the g rav ity  m ethod of launch­
ing. I t  lias been recently  introduced by Messrs. Samuel 
Taylor and Sons (B rierley H ill), L im ited, B rierley  H ill, 
Staffs, and was first fitted to the TJnion Castle L ine m otorship 
Llang ibby Castle. A characteristic of the davit, as will be 
evident from  the figures, is its sim plicity of construction. 
This is, in part, atta ined  by the use of steel plates and rolled 
sections, castings being en tire ly  dispensed w ith. I t  will be 
necessary to examine F igs. 1, 2 and 3 together in order to 
understand both the construction and working of the davit. 
The lifeboat does not rest upon chocks b u t is suspended, when 
in  a stowed position, by solid links from  the luffing arm  and 
lashed inboard by gripe gear of a somewhat conventional type. 
The luffing arm  is of hollow rectangu lar section and has an 
approxim ately  L-shaped contour. I t  is hinged near its lower 
end, between the sides of a carriage made of steel p late and of 
roughly -triangu lar outline. The carriage runs upon three 
pairs of flanged rollers, two pairs of which engage w ith the 
upper side of the channels form ing the tracks, and the th ird  
w ith the lower side. The la tte r  p a ir take the tilt in g  mom ent 
due to the w eight of the boat.

The lower end of the luffing arm  also carries a p a ir of rollers 
which norm ally run inside the channels of the tracks as 
shown in F ig . 2. W hen in  th is position, the arm  is v irtua lly  
locked to the carriage and, being retracted , the w eight of the 
boat is taken directly  on the jaw  at its  outer end. This is 
clearly  shown in F ig . 1, in which the course of the low ering 
rope from the boat to the winch can also be traced. The arm , 
as already stated, is held in position by the rollers on its lower 
end, and, therefore, the only pull upon the rope of any im port­
ance is th a t  of the component of the w eight of the boat and 
carriage tend ing  to make them  slide down the trackw ay. As 
long as the gripe gear, which also holds the carriage in  place 
by  a trig g er, is in position, it follows then  th a t the rope can 
be removed for exam ination or replacem ent w ithout d istu rb ­
ing  the boat.

In  launching  the boat, an operation shown in F ig . 3, the 
gripe gear having  been released and the carriage tripped , the

G r a v it y  B o a t  D a v i t .
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la tte r commences to roll down the track w ith a constantly 
accelerating motion, u n til it reaches a point where the lower 
flanges of the track channel are cut away. The luffing- arm  is 
then  autom atically  released from its fixed position relative to 
the carriage, due to the rollers on the bottom  end leaving the 
track, and the arm , by the w eight of the boat, swings outboard 
as shown, transferring  the w eight to the rope. The speed of 
the arm  and the boat increase as the arm  swings over to its 
extrem e position, while th a t of the carriage is checked. This

deceleration of the carriage takes place w ith rem arkable 
smoothness and i t  pulls up in its final position w ithout shock 
or ja r . The load on the rope due to the w eight of the boat 
is almost constant, as the angle it makes between the top 
pulley of the luffing arm  and the top pulley of the carriage is 
about the same on each side of a horizontal centre line through 
the latter. This is a valuable feature, as it is not necessary 
to make provision for a sudden increase in  the pull of th e  
rope.
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The central disposition of the rope pulleys relative to the 
track elim inates any tendency to tw isting during  either 
launching  or hoisting inboard. There are, of course, two 
tracks per boat and these m ay be made independent of the 
sh ip ’s s tru c tu re ; th a t is, they  are not an in tegra l p art of it, 
and can, therefore, be added or removed as desired. The 
separation of the carriage and luffing arm  from the track is 
effected by rem oving the bottom p a ir of rollers from the 
carriage and the p a ir from the arm . Tbis perm its all the 
moving parts to be lifted  off the tracks. I t  should be noted 
th a t the rollers of the carriage are on through axles and are

not overhung. L ubrication  is carried  out by the use of a 
grease gun, which is coupled to the various points concerned 
by a nipple so designed th a t there is only a m inim um  of pro­
jection. The rope pulleys on the luffing arms and those at the 
top of the carriage, which are likely to be neglected on account 
of th e ir position, are fitted w ith  ro ller bearings, the others on 
the carriage and those of the tracks are fitted w ith self-lub­
rica ting  bearings, a system of a reservoir w ith felt pads being 
used.

The proper working of a grav ity  davit depends largely  upon 
the em ploym ent of a suitable winch. In the examples illus­
trated  in Figs. 1 and 3 th is is placed below the boat. The 
tracks are supported at th e ir  inner ends by a deck house, b u t

to



440 G r a v it y  B o a t  J ) a v i t .

when a clear passage way is required under the tracks, the 
winch is situated on the top of the deck house. This is the 
arrangem ent generally  preferred, but there are cases in which 
no deck houses are available. W here th is is so, the method 
shown in F ig . 7 is adopted, the tracks being supported by 
carry ing  th e ir inner ends on vertical columns connected by a 
cross g irder. The winch may be e ither hand operated or 
electrically  operated. The fram e is made of steel plates, the 
bearing shells, which are lined w ith  phosphor bronze, being 
bolted to them  as shown in F ig . 6. In  the latest type of 
winch, however, ball bearings m ounted in  steel housings are

fitted throughout. Steel spur gears w ith m achine-cut teeth  
are employed throughout and the whole of the mechanism, 
including the motor, is enclosed w ithin movable w ater-tight 
covers of steel, Messrs. Taylor considering this m ethod of con­
struction to be more satisfactory  as it provides complete ac­
cessibility. Two im portant features of the Taylor w inch are 
a device for controlling the lowering of the boat at any p re­
determ ined speed, and an arrangem ent by which the two drum  
shafts can be safely ro tated  independently when ad justing  the 
length of ropes either when they  are new or have stretched 
unequally.



G r a v i t y  B o a t  D a v i t . 441

The first-m entioned device is particu larly  valuable in the 
case of an emergency, a.s the speed of the descent is deter­
mined by an autom atic controlling brake, and is thus not 
liable to become excessive if the gear is carelessly handled.

The brake, which is of the cen trifugal type, is m ounted 011 tlie 
second shaft and is wholly enclosed. I t  can be seen at the 
left hand of F ig . 6. The main brake is shown at the righ t 
hand of the figure. I t  is of the band type, the load being ap-
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plied by a weighted lever. The Board of Trade regulations 
lay down th a t in a boat-lowering winch the m ain brake shall 
be such th a t it m ust always re tu rn  to its “  on ” position im ­
m ediately it ceases to be held by hand in the “  oft ”  position. 
W ith  a brake of the ordinary type constructed to meet this 
requirem ent, it  is necessary to hold the brake off while the 
load is being hoisted. This is not always easily effected, 
particu larly  in those cases where, in  an electrically-operated 
winch, the controller is placed on a lower deck than  the winch. 
Messrs. Taylor have surm ounted the difficulty by the in ­
genious connection of the brake drum  to the second shaft 
through a ra tchet and pawl mechanism. This is seen on the 
righ t-hand  of F ig . 6, and works in an oil bath . W hen the 
boat is being lowered, the brake can be used in  a norm al 
m anner by relieving the band of the pressure due to the 
weight to any extent desired, though excessive speed is pre­
vented by the autom atic brake previously referred to. I t  is 
unnecessary to release the brake when the boat is being hoisted.

The second of the two special features previously m entioned 
consists of provision for sliding the pinion on the th ird  shaft 
out of gear w ith the spur wheels on the rope drum . This 
shaft is between the two drum s, and, by disconnecting it  from 
them , each can be adjusted independently of the o ther to 
correct any differences in the lengths of the two ropes. The 
operation of' sliding the shaft along is no more th an  is met 
w ith in gear-changing in m any m achines, but it is necessary 
to prevent the possibility of the pinion being le ft out of gear, 
in which case the boat would fall w ithout any sort of check 
upon it im m ediately the gripes were slipped. The th ird  shaft 
has, accordingly, been made w ith a collar which bears hard  
up on the bearing shell on the side fram e remote from the 
pinion when the pinion is in gear. To slide the .shaft along 
then, together w ith the attached pinion, it is necessarv to 
remove the bearing completely, and as it must be replaced 
when reassembling the m achine, the shaft m ust be pushed 
back into the correct position, and the danger of leaving’ the 
pinion out of gear is elim inated.

C h a p t e r s  i n  N a v a l  a n d  M a r i n e  E n g i n e e r i n g  H is t o r y .
E x trac t from article by E ng. Capt. E dgar C. Smith,
O .B .E ., R .N ., describing pioneer steam ships of 1838-1840.

“ E ngineering /*  30th May, 1930.

F or the sake of conciseness, two tables have been drawn up 
giving the principal dimensions of the six vessels which ran to
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New Y ork and also of the B ritann ia , the first of the Cunard 
ships which ran  to H alifax . These are followed by another 
table giving' the dates of the m aiden voyages, as well as of the 
A cadia  and Caledonia, sister ships of the B ritann ia , and the 
num bers of voyages made by each vessel up till the end of 1840. 
The ships were all of wood, while the engines were of the side 
lever type.

From  these tables it will be seen th a t the S iriu s  and the 
R oyal W illia m — the la tte r not to  be confused w ith the R oyal 
W illia m  which crossed from Canada in 183-3—were much 
sm aller than  the others. N either of them  was in fact intended 
for the A tlan tic  passage. At the beginning of 1838, however, 
as the Great Western was nearing  completion, while the British  
Queen was fa r from  ready, the London company chartered the 
S iriu s  from the St. G eorge’s Steam Packet Company, and 
despatched her from  Cork four days before the m uch larger 
Great Western was due to leave B ristol, and the precious 
honours thus fell to the Sirius. H er first voyage out was not 
accomplished w ithout considerable difficulty, there was little  
coal in her bunkers when she reached New York, and though, 
after re tu rn in g  home in May, she made another passage out 
and home, she proved uneconomical and was re tu rned  to her 
original owners. A bstracts from the log of the S irius  were 
published a t the tim e, and am ong the rem arks are such entries 
as “ P ressure on boilers 5f lb .”  “ M ixed resin w ith the picked 
ashes ; ”  “ one ton of coals burned one hour and fifteen m inutes, 
w ithout ashes or resin  ”  and “  F resh w ater in the boilers all 
the way, w ith H a ll’s condensers.”  I t  was not a little  rem ark­
able th a t the S irius  and also the B ritish  Queen were both fitted 
w ith surface condensers, a g reat novelty a t th a t tim e.

PARTICULARS o f  s h i p s .

Ship. L ength . Breadth. Tonnage. Builder.

S i r iu s .............................
F t.
178

Ft.
25J

Tons.
703 Menzies.

Great Western 236 35i 1,320 Patterson.
Boyal William 175 27 617 Wilson.
Liverpool 223 30ft 1,150 Humble and Milcrest.
B ritish Queen 245 40J 1,863 Curling and Young.
Britannia ................ 207 34* 1,154 Duncan.
President ................ 243 41 2,366 Curling and Young.
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PARTICULARS OF ENGINES.

Ship.
Diameter

of Stroke. 
Cylinder.

Horse-
Power. Maker.

Sirius ... 60 6 0 320 W ingate.
Great Western 734 7 0 400-750 Maudslay.
Royal William — — 270 Fawcett and Preston.
Liverpool 75 7 0 468 Forrester.
B ritish Queen 11b 7 0 500 II. Napier.
Britannia 724 6 10 440-740 11. Napier,
President ................ 80 7 e 540 Fawcett and Preston.

VOYAGES, 1838-40.

Ship. Port.
Date 

of De­
parture.

Port.
Date

of
Arrival.

No. of
Voyages
1838-40.

Sirius ... Cork 4.4.38 New York 23.4.38 2
Great Western Bristol 8.4.38 ,, 23.4.38 17
Royal William Liverpool ... 5.7.38 j  , 24.7.38 3
Liverpool 22.10.38 • 23.11.38 5
British Queen Portsmouth 12.7.39 27.7.39 8
Britannia Liverpool ... 4.7.40 Boston 18.7.40 3
President ,, 1.8.40 New York 17.8.40 2
Acadia 4.8.40 Boston — 2
Caledonia ” 1.9.40 " — 2 out 

1 home

T h e  N e w  N o r t h  S e a  E n t r a n c e  L o c k  a t  Y m u i d e n .

“ The E ngineer ” 2nd May, 1930.

On Tuesday, April 29th, the new lock at Ymuiden at the 
entrance to the canal which connects Amsterdam w ith the 
N orth Sea was formally opened by the Queen of' the N ether­
lands, in the presence of the Royal Fam ily, members of the 
Dutch Cabinet, and representatives of engineering' and indus­
tria l interests in Holland. The construction of the lock has 
occupied ten years, and the cost of the un tertak ing  amounts to 
about one and a-half million pounds. The new entrance lock 
has a length of 1-312 ft., w ith a w idth of 164 ft., and it has a 
depth of 49 ft. over the sill. The canal, which a t present has 
a depth of 41 ft., is to be deepened to 49 ft., in conformation 
with the depth of the new entrance lock. In  order to construct 
the lock, no less than 21,800,000 cubic yards of m aterial had to
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be removed, and close upon 300,000 cubic yards of ferro­
concrete were employed. There are three lock gates of the roll­
ing type, eacli of which m easures 175 ft. 6 in. by 67 ft. 4 in ., 
w ith a thickness of 23 ft. 0 in. The gates each weigh about 
1,200 m etric tons, and contain an air space of 16,470 cubic feet, 
which enables them  to be floated for exam ination or for repair. 
The canal is big enough to adm it the w orld’s largest steam ers, 
and it is spanned by two electrically  operated revolving railw ay 
bridges, which, when open, give a clear passage of 164 ft. The 
new entrance lock in the largest in the world, and the railw ay 
bridges are the largest of their type erected in Europe. At the 
opening of the lock the Royal P a rty  and the other guests 
travelled on the Royal D utch Steam ship Com pany’s new m otor 
liner Johann van Oldenbarnefelt, which, afte r passing through  
the lock, proceeded on a short tria l cruise in the Xortli Sea.

T h e  P o r t  o f  C o c h i n .

"  T he l'-Tigini<er.”  9tli M ay, 1930.

A t the port and harbour of Cochin, w hich is situated  on the 
W est Coast of Ind ia in la titude 9° 58' X ., longitude 76° 14' E . 
and is the only safe and sheltered harbour in B ritish  territo ry  
between Bombay and Cape Comorin, developments are tak in g  
place w ith  the object oi m aking the port into a first-class 
harbour. A dredged channel leads into the harbour and is prac­
ticable at a ll seasons of the year for vessels draw ing 28ft. 
Inside the harbour vessels lie at sw inging buoys. Vessels up 
to 475 ft. in leng th  can at present be accommodated at three 
of the buoys and a vessel of 400 ft. of a m aximum draught of 
20 ft. can also be accommodated at a buoy. I t  is expected th a t 
five berths for large steam ers and two berths for steam ers up to 
400 ft. in length  will be available shortly. The port is con­
nected w ith  the h in terland  by ra il and w ater transport. The 
railw ay facilities are to be g reatly  increased in the near fu ture, 
which circum stance will fu rther enhance the im portance of the 
port to the p lan ting  and producing districts from South Ind ia . 
There is an engineering firm which can undertake repairs. The 
to tal num ber of vessels which called at the port during 1927-28 
was 1,174, of 1,005,354 registered tons.

T h e  L a t e s t  E l l e r m a n  L i n e r .
“ The E n g in eer,"  1 (it'h M ay, 1930.

The new Ellerm an liner the C ity of Barcelona, which has 
been built by B arclay, Curie and Co., L td ., on the Clyde for the 
London service of the E llerm an H all L ine, is an in teresting
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cargo ship on account of her special propelling m achinery and 
the arrangem ents made for the lifting  of heavy cargo. The 
new steam er has a length  of 425 ft ., a beam of 58 ft., a depth 
of 29 ft. 9 in ., a m easurem ent of 5,600 tons, and a deadweight 
carrying capacity of 9,500 tons. She is propelled by a four- 
cylinder, triple-expansion steam  engine, which is fitted w ith 
valve gear of the Beardm ore-Caprotti type. The cylinders have 
diam eters of 2 3 | in ., 4 0 | in ., 50 in ., and 50 in ., w ith a common 
stroke of 48 ft., and steam  is supplied a t a pressure of 265 lb. 
per square inch w ith 180 deg. of superheat. The exhaust steam  
from the m ain engine passes to an exhaust turbo-generator 
p lan t of M etropolitan-V ickers design, which supplies direct 
current to a 990 B .H .P . auxiliary  propelling m otor m ounted 
in the th rust block recess at the o ther end of the engine-room. 
The deck auxiliaries include gear for lifting  108 tons, enabling 
cargoes of locomotives and heavy rolling stock to be con­
veniently handled. No particulars have been given us w ith  
regard  to the tria l results, which, it is understood, were very 
successful, bu t no doubt opportunity  will be taken  to compare 
the perform ance of this new type of propelling m achinery w ith  
th a t of other modern steam ers and motor vessels which are 
being operated by the E llerm an Lines. I t  may be recalled th a t 
in February  last Mr. W m . Hinchcliffe, the superintendent 
engineer of the E llerm an Lines, gave an in teresting  paper 
before the Liverpool E ngineering Society, in which he con­
trasted  the perform ance of the geared turbine steam er the City  
of Roubaix and the m otor ship the C ity of L il le *

T i i e  G ib r a l t a r  T u n n e l .

“ The E n g in eer,"  23rd M ay, 1930.

A statem ent made by the K ing of Spain to a French Press 
representative a t the R ailw ay Congress at M adrid to the effect 
th a t  the G ibraltar tunnel will be constructed before the Channel 
Tunnel, has awakened the F rench to an appreciation of the 
im portance to them  of the G ibraltar undertak ing . So long as 
the execution of the  project appeared more or less problem atical, 
there was no serious thought of the tunnel serving a useful 
purpose in facilita ting  com m unication between France and her 
African Colonies. Now th a t the K ing of Spain has given a 
positive assurance th a t the G ibraltar tunnel will be constructed 
as soon as the necessary funds are available, its  value is begin­
ning to be realised. There will be direct railw ay service to 
Casablanca. Most people travelling  between France and

* See M ay T ra n sac tio n s—p. 251.
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A lgeria will prefer to go by ra il ra th e r than  m ake w hat is often 
a very disagreeable crossing of the M editerranean. Moreover1, 
the G ibra lta r tunnel will obviously increase the value of the 
proposed Trans-Saharan Railw ay. I t  m ay therefore minim ise 
the commercial value of the sea route between M arseilles and 
the N orth A frican ports, which are being developed at g reat 
expense to provide for fu ture traffic, but the stra teg ical im port­
ance of the sea route will rem ain so long as the M editerranean 
problem  is unsolved.

P u l v e r i s e d  C o a l .

“  T he E n g ineer,”  23rd M ay, 1930.

The efficiency of pulverised coal a t sea was recently demon­
stra ted  in  the voyage of the cargo steam er W est A lsek  from 
Ireland  to Boston, during which the vessel encountered in the 
N orth A tlan tic  the most severe w eather of recent years. The 
pulverising p lan t operated smoothly, even while the vessel was 
ro lling  45 deg., and the results were h ighly  satisfactory, in spite 
of the fact th a t wet coal of about 12,000 B .T h.U . was being 
used. The W est Alsek  is equipped w ith the “ Todd ”  unit 
system  of pulverised fuel burn ing , and has been in regu lar ser­
vice for the p ast ten m onths, during which tim e the installa tion  
has performed satisfactorily  on both A m erican and B ritish  b itu ­
minous coal of the cheaper grades. The equipm ent has shown 
a 20 per cent, increase in horse-power and a 10 per cent, increase 
in speed, w ith  an increase of only 3 pier cent, in coal consump­
tion. As a hand-fired installa tion  the West Alsek  burned 464 lb. 
of coal per m ile w ith a speed of 8'78 knots and 1790 I .H .P . As 
a pulverised coal burner, however, only 449 lb . of coal per mile 
were used, w ith a speed of 9'58 knots and 2250 I .H .P . output. 
W ith  the pulverising  equipm ent it also has been possible to use 
a m uch cheaper grade of coal, besides which a 20 per cent, 
saving has been made in the boiler-room staff.

T h e  N e w  C n io n -C a s t l e  M o t o r  L i n e r  “  D u n b a r  C a s t l e . ”

"  T he E n g in eer,”  30tlh M ay, 1930.

The new Union-Castle m otor liner Dunbar Castle has been 
bu ilt a t the Govan yard  of H arland  and W olff, L td ., and eng-ined 
by the firm ’s F innieston works for the In term ediate  South and 
E ast A frican Service of the U nion-Castle M ail Steam ship Com­
pany, L td . On W ednesday m orning, May 21st, the ship w ith 
about one hundred guests of the company left the Tail of the 
B ank a t Greenock for London, arriv ing  at T ilbury a t mid-day
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Friday, May 23rd. The voyage was a very smooth one and the 
absence of vibration was freely commented upon.

The following are the principal dimensions and particulars of 
this new l in e r :—

H ull P articu lars.
L ength  between perpendiculars ... 470 ft.
B readth  moulded ... ... ... 61 ft.
Depth moulded ... ... ... 35 ft. 3 in.
Gross tonnage ... ... ... 10,002
Service speed ... ... ... ... 14J knots
M aximum speed ... ... ... A bout 15 knots.

Passenger Accommodation.
F irst-class passengers ... ... 200
Second-class passengers ... ... 260
Open-berth passenger space (as

required) ... ... ... ... 100

Propelling M achinery.
T v p e : Twin-screw, single-acting, four-stroke, H arland- 

B. & W  . pressure-charged oil engines.
Designed m aximum output at 105 

r.p .m ........................................................  6300 S .H .P .
Service output at 98 r.p .m . ... ... 5200 S .H .P .
N um ber of cylinders each engine ... Six
D iam eter of cylinders ... ... 740 mm.
Stroke ... ... ... ... ... 1500 mm.

A uxiliary M achinery.
Auxiliary generator sets, three oil-electric.
Two Brown-Boveri exhaust turbine-driven blowers.
Two Clarkson thim ble-tube silencer boilers.
Electrically-driven deck and engine-room auxiliaries and 

refrigerating  plant.
The vessel has been designed in accordance with the la test 

requirem ents of the Board of Trade w ith regard  to her sub­
division, safety and navigational equipm ent. The hull is 
divided into nine w ate r-tigh t com partm ents, and the double 
bottom, which extends the whole length  of the ship, is designed 
to carry w ater ballast, fuel oil and fresh water.

A subm arine signalling  installa tion  and also echo-sounding 
gear are fitted, and the lifeboats are carried in g rav ity  davits of 
the Taylor design.
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P r o p e l l i n g  M a c h i n e r y .

The principal particu lars of the m ain and auxiliary  propelling 
m achinery are given in the above table.

The m ain engines are of the bu ilder’s standard  design, and 
they are arranged for pressure-charging on the Biichi patented 
system . In  addition, they are provided w ith  fuel-valve lift 
control gear, as an aid to economical operation.

The hot gases from the exhaust manifolds are led direct to 
the two Brown-Boveri exhaust turbine-driven blowers. These 
units have been designed to deal w ith the gases at a m aximum 
tem perature of 980 deg. Fall., and a t gauge pressures up to 
8'7 lb. per square inch. The two blowers are each rated at an 
output of 11,000 cubic feet of air per m inute, delivered at a 
gauge pressure of 4'27 lb. a t the inlet m anifold of the main 
engines. The speed of the blower units is about 4000 to 4500 
r.p .m . D uring  official tests the blowers were shown to have an 
efficiency of 5 3 | per cent, when operating w ith exhaust gases at 
3‘5 lb. per square inch before the turb ine and 460 deg. Cent, and 
when running  at a speed of 3700 r.p .m . Even when the engine 
outpu t was increased to 50 per cent, above the norm al ou tput 
when w orking at atm ospheric pressure, the blower p lant con­
tinued to run w ith  every satisfaction. A fter leaving the 
exhaust turbines the exhaust gases pass to two silencer boilers 
of the Clarkson thim ble-tube type, one for each main engine. 
Each of these boilers has a heating  surface of 270 square feet 
and is 5 f t . in diam eter w ith a heigh t of 8 ft. 6 in ., the combus­
tion cham ber being 6 ft. 8 in. h igh. Each boiler has a designed 
duty  of about 2000 lb . of steam  per hour at 100 lb . w orking 
pressure. They are equipped w ith the Clyde oil fuel burn ing  
system  for port use-and under oil-fired conditions the output of 
each boiler is about 2500 lb. per hour a t the same w orking 
pressure.

The re frigera ting  p lan t is of in terest, since the ship has been 
specially designed for the fru it trade. The p lant was supplied 
and fitted on board by J .  and E. H all, L td ., of D artford , and it 
comprises insulated  space in Nos. 1, 2, 4 and 5 ’tween decks, 
hav ing  a to tal capacity of about 100,000 cubic feet. All these 
spaces are m aintained at suitable tem peratures for the carriage 
of citrous and deciduous fru it by means of cold air circulation. 
F or each com partm ent there is a specially designed b a tte ry  of 
brine pipes, w ith an electrically driven fan. No. 2 space is 
specially equipped for carrying m eat a t low freezing tem pera­
tures, and there are also insulated chambers of about 8000 cubic
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feet capacity for sh ip ’s use, in addition to briile connections to 
pantries, etc. The refrigerating  m achinery is placed in a 
special com partm ent forward of the m ain engine-room, and it 
comprises three tw in-cylinder CO., machines of the vertical type, 
each driven by a variable speed motor of 70 B .H .P . a t a m axi­
mum speed of 350 r.p .m . The machines, which are to tally  
enclosed, are provided w ith forced lubrication, and they run 
very quietly. There are three CO, condensers and three 
evaporators. The circulating  w ater for the condensers is pro­
vided by a single large vertical centrifugal pump, while s tand­
by supplies can be obtained from other engine-room pumps. 
There are four vertical cen trifugal pumps for brine circulation, 
and special arrangem ents are made for supplying brine at 
different tem peratures, and also warm brine for thaw ing. Most 
of the other auxiliary  m achinery is of the electrically-driven 
type, current being supplied from the three auxiliary  lig h tin g  
and power sets already referred to in the table.

T h e  N e w  C u n a r d  L i n e r .

Tike E ngineer/*  30tih May, 1930.

Considerable satisfaction is felt in the Clyde and Sheffield 
d istrict in the selection by the Cunard Steam ship Company, 
L td ., of John Brown and Co., L td ., of Clydebank and Sheffield, 
as the builders of the new express liner for the Cunard service 
between the Channel ports and New Y ork. N aturally , some 
weeks m ust elapse before certain  v ital questions now under 
consideration can be finally decided, thereby enabling a con­
trac t to be signed and the necessary m aterials ordered. The 
construction of the new liner, it is expected, will occupy about 
three years. No official announcem ents have yet been made 
concerning the dimensions of the new liner or the type of her 
propelling m achinery. From  unofficial forecasts, however, we 
gather th a t a ship of about 75,000 tons displacement w ith a 
designed speed of about 30 knots is being considered. There 
will be accommodation, it is suggested, for about 4000 passen­
gers, w ith about 800 officers and crew. The cost of the new 
liner has been m entioned as probably between five and six 
million pounds. No official inform ation is available concern­
ing the propelling m achinery, bu t it seems likely th a t geared 
turbines w ith high-pressure w ater-tube boilers will be favour­
ably considered. I t  m ay be recalled th a t John Brown and Co., 
L td ., recently  received an assurance from the Clyde N avigation 
T rust th a t in  the event of the order for the new liner being 
placed at Clydebank the necessary dredging operations a t the
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m outh of the river C art, oppiosite the yard, would be under­
taken in order to allow the required depth for launching- a ship 
over 1000 ft. in leng th . .John Brown and Co., L td ., have con­
structed  m any notew orthy liners for the Cunard service, includ­
ing the Lusitania, the A quitan ia , and the Franconia.

A N e w  T y p e  o f  M a r i n e  E v a p o r a t o r .
“ T he E n g ineer,”  6th Ju n e , 1930.

In  the accom panying engraving we show a new type of m arine 
evaporator w ith revolving disc-shaped elements, which is manu-

E ng lisch -C la rke  C hapm an  E v a p o ra to r.
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factured under the Englisch-C larke, Chapman patents by 
Clarke, Chapman and Co., L td ., of Gateshead-on-Tyne. In  the 
ordinary type of tube evaporator for salt w ater, a common fau lt 
is the separating- out of the salt from the sea water, which 
adheres to the outer surfaces of the tubes and interferes w ith the 
heat transm ission. This defect is claimed to be entirely  over­
come in the new type of evaporator we are describing-, as the 
salt is deposited in a relatively loose encrustation, which is 
easily removed from the revolving disc-shaped elements by 
stationary  scrapers. The salt deposit finds its way to the 
bottom  of the evaporator and is removed a t regu lar intervals by 
running  off' a portion of the contents of the evaporator. The 
scrapers, which will be seen inside the open inspection door in 
the centre of the evaporator, are self-adjusting and they  are 
easily removed. To the left of our illustra tion  are seen the 
heating  elem ents. They are m ounted on a shaft, which is 
carried on a th ru st bearing at the top of the evaporator and the 
drive is of the worm and spur gear type running  in an oil bath . 
The driving m otor is coupled through  a tw o-part flexible coup­
ling  and for the larger sizes of evaporator the m otor has an out­
put of 6 to 7 brake horse-power.

The heating  elements and the shaft which serves to adm it 
steam  to the discs, are made in sea-w ater resisting  bronze. 
W ater-separating  baffles are fitted and there is a specially large 
w ater separator external to the evaporator which is filled w ith 
“  R aschig ”  rings. This arrangem ent ensures completely dry 
vapour. The type of evaporator illustra ted  is claimed to m ain­
ta in  a constant evaporation, and it does not require special 
atten tion  to keep the evaporator surfaces clean.

T h e  D e v e l o p m e n t  o f  t h e  I n t e r n a l  C o m b u s t io n  E n g i n e .

“ The E ngineer ” 6th Ju n e , 1930.
In  the e igh teen th  W ilbu r W rig h t mem orial lecture, delivered 

before the Royal A eronautical Society, Mr. H . R . R icardo 
characterised the rapid progress of the in ternal combustion 
engine as one of the most rem arkable developments of m ech­
anical engineering during the past fifty years. Of th a t pro­
gress it is fa ir to say th a t the most ou tstand ing  phases have 
been the la test— those associated w ith the development of the 
engine for aeronautical purposes. E ifty  years ago the in ternal 
combustion engine weighed about 500 lb. per horse-power and 
its use was na tu ra lly  confined to stationary  purposes. Ten 
years la te r its w eight dropped to 75 lb. and engineers began to 
study the possibility of em ploying it for road transport. W ith
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the passage of another decade, its w eight had fallen to 10 lb. 
and the revolution of road transport had begun. In  1903, the 
W rig h t brothers found it possible to build  an engine w eighing 
7 lb or 8 lb. per horse-power— there is some doubt about the 
actual figure— and w ith  it  they achieved for the first time 
power-driven flight. Tw enty years ago engines w eighing 3 lb. 
per horse-power were available and flight had become generally 
practised. Since then  the w eight has fallen to about 1J lb. 
as a good average, and for racing purposes engines w eighing 
no more than  lb. per horse-power have been produced. The 
rem arkable trend  of the curve of specific w eight revealed by 
these figures has been accompanied by no loss of efficiency or 
trustw orth iness. On the contrary, these two essential 
characteristics have been steadily improved sim ultaneously w ith 
the reduction of w eight. Mr. R icardo, in fact, claims th a t 
“  the modern aero-engine is not only about the most efficient 
prime mover in existence, bu t it is also one of the most re liab le .”  
W hat advance, we m ay well ask, yet remains to be m ade ?

T r i a l  T r i p  W ir e l e s s  !
“  Tihe E ngineer,”  6th Ju n e , 1930.

A novel feature of the  tria l trip  on the Clyde of the new W hite  
S tar liner Britannic, which took place recently, was the use of 
M arconi telephone sets fitted on board and in the bu ilders’ 
offices a t B elfast to enable the engineers and technical experts 
a t sea and ashore to keep in consfant touch. This is the first 
time tha t the wireless telephone has been used in connection 
w ith a ship’s tria ls, and the installa tion  proved of particu lar 
value in exchanging reports of the perform ance of the new ship. 
The distance apart of the Clyde and the B elfast shipyards is 150 
miles, and on several occasions a few m inu tes’ ta lk  by telephone 
saved m uch time and trouble. The wireless telephone sets 
fitted on the liner and in the offices of M essrs. H arland  and W olff 
were of the M arconi standard  type Y .C.4, which have a power 
of 500 w atts.

A  P r o p o s e d  A r c t ic  A i r  R o i t e .
“ Tlhe E n g ineer,”  6th Ju n e , 1930.

For a long tim e m any people have been a ttrac ted  by the idea 
of establish ing a T ransatlan tic  air service following a route 
from the north  of Scotland by way of the Faroe Islands and 
Iceland to Greenland, and thence across Baffin L and and over 
H udson’s Bay to W innipeg or other Canadian centre. This 
route provides n a tu ra l em ergency landing  grounds over the
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greater part of its length , and at no point does it involve the 
crossing of a length  of sea exceeding 300 miles. I t  is 
announced th a t on -July 3rd a B ritish expedition will leave th is 
country to explore the route. The party , num bering fourteen, 
is being equipped by certain members of the Royal Geo­
graphical Society and a few other benefactors. I t  willl be led 
by Mr. H. G. W atk ins, and will include an air pilot lent by the 
A ir M inistry, a wireless officer lent by the W ar Office, and, it  is 
hoped, a naval surgeon lent by the A dm iralty. The expedition 
will sail for Greenland in Commander Shackleton’s vessel The 
Quest, which has been chartered from her N orw egian owners. 
One of its principal tasks will be to study the meteorological 
conditions over Greenland, for which purpose it will establish 
a central base on the south-eastern coast of tha t territo ry . For 
carrying out an experim ental flight next year over the whole 
route, Vickers (A viation), L td ., has offered the loan of a 
“ Vellore ” freigh t-carry ing  m achine. This scheme, it would 
appear, is not the same as th a t referred to by Lord Thomson in 
the House of Lords. The Canadian Government is, however, 
interested in it, as it is in the A tlan tic  Airways scheme, and it 
is hoped will undertake the survey work required in the 
H udson’s Bay and Baffin Land portion of the route.

F a r a d Ay  C e n t e n a r y  C e l e b r a t io n s , 1931.
“  The E ng ineer,”  6th Ju n e , 1930.

Date of the Centenary.

In  18-31 Michael F araday, following up the work of Volta, 
Oersted and Ampere, began, or ra ther resumed, in his labora­
tory  a t the Royal In stitu tio n , experim ents on the induction of 
electric currents, and on A ugust 29th, 1831, made the discovery 
in which lies the origin of the dynamo and s ta rtin g  point of the 
u tilisation  of electric power for the purposes of m an. On tha t 
day, as his D iary shows, he wound two coils of wire on to oppo­
site sides of a soft iron ring , connected one coil to  a battery  
and the other to a galvanom eter, and a t “ m ake” and “ b reak ” 
of the battery  circuit observed deflections of the galvanom eter 
connected in the other circuit. From  this simple experim ent, 
and the variations of it  made by F araday  in succeeding tria ls, 
have growTn, in the past hundred years, the science of electrical 
engineering and the g reat electrical industry  in all its phases 
as we know it to-day. No other experim ent in physical science 
lias been more fru itfu l for m ankind. A ugust 29th, 1931, is 
then  the centenary of one of the g reat events in the h istory  of
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the world, and the g reatest event in the h istory  of electrical 
engineering.

S p e c i a l  M a t e r i a l s  a n d  t h e  D i e s e l  E n g i n e .

“ The Marine Engineer,”  July, 1980.

In  no branch of science has there been a g reater advance in 
recent years th an  in  m etallu rgy . L igh t alloys have reached a 
stage of perfection such th a t they m ay be used for m any pur­
poses for which earlier alloys were quite unsuitable. Non- 
corrosive m aterials have been developed to m eet the require­
m ents of the engineer for services where the m etals previously 
used had  proved unsatisfactory  under modern conditions. There 
have also been advances in our knowledge of cast iron and of 
the foundry methods which will give the m ost reliable and con­
sisten t m aterial, an advance which the Diesel engine has largely  
been responsible for.

I t  is perhaps doubtful w hether all engineers, particu la rly  
those in  the heavy engineering industry , have fu lly  realised 
the  g reater scope th a t is possible in the design of th e ir  
m achinery by the w ider use of w hat are generallv  term ed 
special m aterials. M embers of the older school of designers, 
who have been used to th in k in g  of cast iron, m ild steel and 
brass as the staple m aterials for design work, are often liable 
to th ink  th a t  these newer alloys, costing as they  do more th an  
the older m aterials, are excluded from practical use on th a t 
score. Cost per pound w eight is. of course, little  real guide 
to the value of a m etal. For exam ple, there are in every 
b ranch  of engineering work m any parts which have little  or 
no actual stress to ca rry ; such parts, if made of cast iron, m ust 
be fa irly  th ick  on account of the difficulty of casting, whereas, 
if a lum inium  alloys are used, the m etals can be much th in n er, 
so th a t the finished casting weighs about one-sixth of the w eight 
of the corresponding cast iron part, and probably costs consider­
ably less. Furtherm ore, fewer castings w ill prove fau lty , and 
if a suitable alloy is used, m achining will be easier.

T urbine designers have perhaps been more ready to accept 
the benefits th a t m etallu rg ists have offered than  have certain  
o ther “ heavy ” engineers. Generally speaking, Diesel engine 
designers, who have perhaps more to gain by im proved 
m aterials, have been ra th e r ta rd y  in m aking general use of the  
alloys th a t are now available, although the w ider introduction 
of the commercial high-speed engine is changing the position. 
Even for the slower ru n n in g  oil engine, or a t least the re la­



F if t y  Y e a r s  A g o .

tively slow speeds, there is much to be gained by the use of 
lig h t alloys.

W e m ay instance one design of stationary  Diesel engine in 
which alum inium  alloy pistons are used in conjunction w ith a 
hard  alloy steel liner and a ra th e r special and very excellent 
design of two-piece steel cylinder cover. As a result 
of this break-aw ay from conventional practice h igher 
piston speeds can be used and at the same tim e it m ay 
be rem arked tha t the engine in question uses a h igher 
mean indicated pressure than  any other unsupercharged 
engine in regular service. The advantages more than  
counterbalance the extra cost, if any, of the special 
alloy pistons and other parts, and there seems 110 reason why 
sim ilar advanced design should not be applied in m arine work 
where w eight reduction is m uch more im portan t than  in a 
stationary  p lan t. The reciprocating parts  generally  in the 
m ajority  of m arine propelling and auxiliary  Diesel engines 
m ight with advantage be reduced in  w eight bv the use ofo  o  o  # «,
higher grade m aterials. The resu ltan t reduction in  wear andO O
te a r  and the increased piston speed th a t could be allowed would 
alm ost invariab ly  repay the ex tra cost per ton w eight, while 
the  cost per B .H .P ., which is w hat m atters to the shipowner, 
would be reduced.

F i f t y  Y e a r s  A g o .
E x tra c ts  from  “  T he M arine E n g ineer,”  Ju ly  1st, 1880.

T h e  S c r e w  S t e a m e r  “  A n t h r a c i t e . ” — I t  is now m any years 
since Mr. Jacob Perkins dem onstrated the p racticab ility  of 
using steam a t a very high pressure for the purpose of dis­
charging bullets from a gun, bv means of his steam gun, at the

O  O  o  ’ */ _ o  '

old A delaide G allery. A lthough the capability  of steam  for 
tak ing  the place of gunpowder in th is respect was then proved, 
the former has not yet superseded the la tte r  in practice. W ork­
ing still upon the high-pressure theory of Mr. Perkins, his 
descendants have followed up the principle in  another and more 
prom ising direction— nam ely, in  connection with the steam 
engine. I t  has been left to the grandson of th a t gentlem an, 
Mr. Lof'tus Perkins, to develop the theory to such a high degree 
of perfection as to bring  it satisfactorily  w ithin the domain of 
practice. For several years past the- P erk ins’ system of using 
high-pressure steam has been in use both on land and in steam 
vessels w ith every success. The la ter instances, however, being 
more f'ullv developed than  the earlier, are n a tu ra lly  more 
perfect. The most recent example occurs in connection w ith a
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sm all vessel, the A nthracite, which is the sm allest steam er th a t 
has ever undertaken a voyage to America on her own unaided re­
sources. The P erk ins’ system consists of a tubulous boiler in 
which steam  is generated at a very h igh  pressure, and a special 
system of engine in  w hich the steam is used and re-used over 
and over again. The boilers are charged w ith fresh d istilled  
water, a sm all qu an tity  only being required, and th is, afte r 
being converted into steam and used in  the engine, is condensed 
and  re-used. The advantages of the system are— a very sm all 
consum ption of fuel, im m unity  from explosion by reason of 
the sub-division of the boiler into num erous parts, each p art 
having a h igh  resisting  power, and du rab ility  of the boiler, 
which is equal to th a t of the engines and ship. The boiler is 
constructed of horizontal tubes, welded up a t each end, and 
connected by sm all vertical tubes, and is proved to 2,500 lbs. 
per square inch. The engine has th ree cylinders of different 
diam eters, the sm allest cylinder being placed over th a t of 
m edium  size, and being worked, from  the same piston rod. 
Steam  is used at pressures rang ing  from  300 lbs. to 500 lbs. to 
the square inch, 350 lbs. being the o rd inary  working pressure. 
The A nthracite  was b u ilt by Messrs. Schlesinger, Davis and 
Co., of W allsend, and was engined by Messrs. Hawks, 
Craw shay and Sons, of Gateshead-on-Tyne. She is 84 ft. long 
and 16 ft. beam, and 10 ft. deep, her engine and boiler room 
being 22 ft. 6 ins. long. H er gross tonnage is 70.26 tons, and&  O  O  O  7

her registered tonnage 27.91 tons. H er engines have threeO O ~
cylinders of 8 ins., 16 ins., and 23 ins. diam eter respectively, 
w ith  15 ins. stroke. They are of 20 horse-power nom inal, and 
168 horse-power indicated. The high-pressure and medium 

■cylinders are single-acting, the low-pressure cylinder being 
double-acting.

R o y a l  A l b e r t  D o c k .— The V ictoria Docks have been a scene 
o f g reat excitem ent during  the past week. The new extension 
was form ally opened on the 24th u lt ., by the Duke and Duchess 
of C onnaught, accompanied by a large and illustrious circle of 
friends. The extension is to be called the Royal A lbert Dock, 
w hilst the old dock still rejoices in the name of the Victoria 
Dock. There is no doubt th a t the opening of th is new exten­
sion will add very largely  to the accommodation of the enor­
mous liners th a t  are now becoming all the fashion. Several 
very dangerous reaches of the river w ill have been avoided by 
the use of the new entrance, and the quay space will be m uch 
more am ple th an  in the crowded V ictoria Dock, so as to fac ili­
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ta te  prom pt loading and unloading. The water is now fu lly  
adm itted to the new docks, so th a t tlie two together form  a 
magnificent area of 175 acres of w ater in a string  of docks 
nearly 2§ miles long. A lready all the north  side, and from a 
quarter to half the space on the south .side has been let, so 
th is new extension promises to be one of the most busy of the 
docks. The total cost of this extension has been about a 
m illion and a quarter. I t  is to be hoped th a t this m agnificent 
addition to our dock accommodation will m aterially  aid in 
developing our London shipping traffic, to be equal to th a t of 
Liverpool. Messrs. Lucas and A ird were the contractors for 
this great work, and rig h t well they seem to have accom­
plished it. They were present at the opening, with an im ­
mense num ber of invited friends, making- a concourse of some 
4,000 people.

S i r  H e n r y  S e g r a v e .

“  Sh ipbuild ing  and  Shipping R ecord ," Ju n e  19th, 1930.

A lthough the name of the late Sir H enry  Segrave was more 
closely associated w ith the autom obile and the aeroplane than 
it was w ith the speed-boat, a brief survey of the design and 
equipm ent of M iss E ng land  I I ,  the vessel on which he so un­
fortunately  lost his life, is sufficient to show the enormous value 
oi the work which he did and to silence those who would suggest 
th a t lives such as his are spent in useless endeavour. A con­
siderable am ount of research work has been directed towards 
the production of a suitable form for the hull of very high-speed 
craft, and this should not be w ithout effect upon the design of 
vessels intended for more prosaic purposes. A gain, his work 
on the production of a suitable propeller runn ing  at a speed of 
about 12,500 r.p .m . and absorbing a power estim ated a t not far 
short of 4,000 B .H .P ., and thereby to g-ive to a vessel a speed 
of 100 miles per hour, should be of value as indicating a means 
whereby small high-speed eng-ines can be employed for the pro­
pulsion of commercial vessels. In  the design of the engine 
also wonderful work has been done in developing an engine of 
very high power-weight ratio , and it has been stated  of the 
Rolls-Royce engines fitted in M iss E ng land  I I  th a t they were 
originally designed to give 875 B .H .P . each, but th a t by 
modification of the design, the adoption of supercharging, and 
the use of a new alum inium  alloy, the power of each engine was 
increased to nearly 2,000 B .H .P . w ith a power-weight ratio  of 
appreciably less than  1 lb. per B .H .P . I t  is not suggested that 
engines of th is type could find a place on any type of m erchant
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vessel, a t anj- ra te  not for practical purposes, for some tim e to 
come, bu t they serve to point the way in which saving- of w eight 
can be effected. W ith  these and other accomplishments 
b rought about largely  on account of the demand for a vessel of 
ex traord inarily  h igh  speed, it cannot be said th a t such work is 
of no practical value.

D o u b l e - A c t in g  A u x i l i a r y  D i e s e l  E n g i n e s .

"  S h ipbuild ing  and  Shipping R ecord,”  Ju n e  19th, 1930.

The employment of the double-acting principle in a Diesel 
engine w ith  its a ttendan t drawbacks of h igher cylinder tem ­
perature and additional complication is generally regarded as 
being justified only when the demand for power is considerable, 
as on large passenger m otorships. I t  will be recognised, how­
ever, tha t the double-acting Diesel engine, particu larly  if it  is 
operated on the two-stroke cycle, possesses a very even tu rn in g  
moment which makes it an attractive  proposition where re la­
tively h igh  speeds of ro tation  are required as, for example, 
when driving electrical generators. Moreover, such an engine, 
if properly designed, should be capable of running  w ifh a 
freedom of v ibration which is not always obtained w ith units 
operated on the single-acting principle. I t  is of in terest to note 
th a t the R ichardson-W estgarth  double-acting principle has been 
successfully embodied in a three-cylinder un it of 1,500 B .H .P ., 
having a speed of rotation of 300 r.p .m ., which it  is claimed is 
the h ighest speed which has ever been employed on a double- 
acting Diesel engine. The cylinder diam eter is only 15 ins., 
w ith  a piston stroke of 18J ins., and the engine can thus be 
supplied w ith  a short stiff bedplate which, taken in conjunction 
w ith  the generator of 1,000 kW . to which it  is directly  con­
nected, yields a un it of very m oderate overall dimensions. The 
engine is en tirely  self-contained, being provided w ith its own 
scavenge pump, no air compressor being required since airless 
injection is employed. The w eight of the engine as well as the 
cost is relatively low and while from the size of the generator it  
w ill be recognised th a t the u n it is intended for use on land, it 
should m ake an attractive  proposition as an auxiliary  generator 
set on board ship, and such a un it is now available.



BOILER EXPLOSION REPORTS.

R e p o r t  No. 3067. Steam  Traw ler Port Jackson.

The explosion occurred at about 8.30 a.m . on the 11th 
Septem ber, 1929, w hilst the vessel was proceeding from F lee t­
wood to the fishing grounds. No person was in jured .

The boiler was of the cylindrical m u ltitubu lar m arine type, 
12ft. in in ternal diam eter and 10ft. in length. I t  was designed 
for a working pressure of 180 lbs. per square inch and fitted 
w ith two non-withdrawable p lain  furnaces 4 1 |in s . in  diam eter 
and f in . thick. The usual m ountings were fitted, including  
safety valves adjusted  to lif t  at 180 lbs. per square inch.

There is no record of repairs to the boiler p rior to 1927. On 
12th A ugust in th a t year, eight combustion cham ber stays 
were renewed, the tubes were re-expanded and the manhole 
door spigots reinforced by welding. On 31st October, .1928, a 
crack in the flange of the front end plate to which the sta r­
board furnace is attached wa.s cut out and b u ilt up by electric 
welding, and on 17th December, 1928, several combustion 
cham ber rivets were renewed.

The upper portion of the flange on the front end plate of the 
boiler, to which the port furnace was attached, cracked 
through circum ferentially  for a length  of about 8ins., and 
allowed some of the contents of the boiler to escape.

The explosion was caused by fracture of the m aterial of the 
flange in the front end plate for the attachm ent of the port 
furnace, due to expansion and contraction stresses.

The Port Jackson is a steam traw ler engaged in fishing from 
Fleetwood and is fitted w ith one single-ended boiler, using coal 
as fuel and supplying steam to a set of trip le expansion engines.

The vessel left Fleetwood at 6 a.m . on the m orning of the 
explosion, and a t 8.30 a .m ., whilst the engine m an was 
attend ing  to the m achinery, the fireman came to the engine 
room and reported th a t he could not fire the port furnace on 
account of w ater runn ing  out. On going into the stokehold, 
the engine man found water runn ing  down the end plate of 
the boiler, bu t could not determ ine the cause on account of 
the defect being hidden by the furnace front. H e then  in ­
formed the skipper, who decided, as the vessel was only about 
20 miles from Fleetwood, to pu t back to port.

D uring the next hour’s steam ing it was found th a t the leak 
was getting  worse, and a t about 9.30 a .m ., as all w ater had

460
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disappeared from the gauge glass, the fires were drawn and the 
vessel hove to. On rem oving the furnace front it was dis­
covered th a t  the end plate, where flanged for the port fv.rnace, 
had cracked in  the m anner described above. The vessel was 
then towed back to Fleetwood by the steam  traw ler Florence 
Brierley. On arrival, the crack was cut out for a leng th  of 
•36ins. and electrically  welded.

W hen the defect was exam ined by me the repa ir had been 
completed and the condition of the plate in the v ic in ity  of 
the crack could not be ascertained, but it is stated by the 
Insurance Society’s Surveyor th a t he had examined the boiler 
annually  for the past five years and no grooving had been 
detected. A sim ilar defect was found in the starboard side in 
October, 1928, but the crack was not so extensive. I t  was 
noticed during  boiler cleaning, and repaired in the same way
a.s the crack in  the port flange which caused the explosion.

I t  is the usual practice w ith  steam  traw lers for steam  to be 
raised in the boilers by a shore staff, the enginem en not coming 
on board u n til the vessel is ready for sea. I t  is sta ted  th a t  12 
hours is the usual tim e occupied for ra ising  steam from  cold 
water to 180 lbs. per square inch, no c ircu la ting  valves or 
o ther device being fitted to equalise the tem peratures in  the 
boiler du ring  the process. N either is it  the practice to blow 
out a p a rt of the colder w ater from below the furnaces and 
allow hot water to fill th is p a rt of the boiler. The n a tu ra l con­
vection currents, which are unlikely  to d isturb  the w ater in  
this v icin ity , are relied on en tirely  to produce circulation.

F resh make up feed was not employed, and the hea ting  sur­
faces were therefore probably not free from scale. This would 
increase the tem perature to which the m ateria l of the furnace 
would be raised, and increase the difference in the length  be­
tween the hot and cold conditions, thus in tensify ing  the 
stresses imposed on the end plate. As is usual in  the boilers 
of steam traw lers, p lain  furnaces were fitted; the strains 
due to the stresses imposed by expansion and contraction of 
the furnace were thus concentrated at the section w hich failed.

I  am inform ed th a t  when the repairs were completed the 
boiler was subjected to a satisfactory hydraulic  test.

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

W here the end plate of a cylindrical m arine boiler is flanged 
to take the furnaces and the flange is formed w ith  a small
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radius, grooving at the radius very often results and if in 
addition plain furnaces are fitted, this defect can usually  be 
expected to develop.

In  th is boiler both flanges in  the front end plate for the 
a ttachm ent of the furnaces have now been repaired where con­
siderable grooving had taken place, and as the same conditions 
as regards the radius of the flange and stiffness of the furnace, 
etc., will exist as before the failure, i t  w ill be necessary to keep 
the parts under careful observation in fu ture so th a t repairs 
can be undertaken before the condition of the plate becomes 
dangerous.

R e p o r t  N o . 3089. Steam  D rifte r T rustfu l.

The explosion occurred on the 21st Jan u a ry , 1930, when the 
vessel was at the northerly  entrance to the Caledonian Canal. 
No person was in jured .

The boiler was 23 years old, and of the single-ended, return  
tube, m arine type, 10ft. diam eter and 9ft. long, having two 
plain  furnaces each 3ft. in diam eter. The m ountings included 
a water gauge of the hollow column type, the steam end of 
which was connected to the boiler by means of a pipe and screw 
down valve, and the water end by a pipe and cock. On the 
side of the hollow column were two test cocks. A new front 
end plate was fitted in 1926 and at the same tim e the boiler 
was retubed.

The upper part of the tube plate of the starboard  combustion 
cham ber was buckled about J in . into the chamber, the plate 
being forced over the ends of the tubes. The contents of the 
boiler were thus allowed to escape through the tube holes. 
The combustion cham ber crown and back plates were buckled 
generally  § to I  inch between the stays, the crown in  addition 
being forced down bodily fin . The explosion was due to 
shortage of water.

The T rustfu l was a steam fishing d rifter, hav ing  one boiler, 
which was worked at a pressure of 130 lbs. per square inch. 
H er owner, Mr. W illiam  More, acted as skipper, w ith W illiam  
Robertson as engine driver. The la tte r had had several years 
experience of the work, bu t did not hold an engineer’s 
certificate.

The vessel had been ly ing  for six weeks a t Buckie, when 
Robertson, on the 16th Jan u a ry , 1930, received instructions
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to prepare the boiler and engines for sea. On the 18tli 
Jan u a ry  she sailed to B urghead under her own steam , every­
th in g  working satisfactorily. She left B urghead on the 20th 
J anuary , the in ten tion  being to proceed to the Ir ish  fishing 
grounds via the Caledonian Canal. Trouble was indicated 
when en tering  the canal soon a fte r 9 a .m ., 21st Jan u a ry , by a 
fizzing noise at the back end of the starboard furnace. The 
vessel, however, continued h e r way for the fu ll leng th  of Loch 
JVess w ith about 80 lbs. steam pressure and engines moving 
slowly, but when near F o rt Augustus a t about 1.30 p .m . 
R obertson reported to the skipper th a t he could not get steam , 
and the vessel was w ith difficulty taken to the quay. F or 
more th an  three hours preceding this the extra feed cock on 
the  condenser had been kept open and steam was seen escaping 
from the funnel. Robertson states th a t  he did not know how 
much water was in the boiler because sometimes he could see 
it in  the glass and at o ther times it was out of sigh t above the 
top of the glass. A t the tim e, th ink ing  he had too m uch w ater, 
he opened the blow-off valve and blew some out. H e fre­
quently  opened and closed the steam, w ater and dra in  cocks 
a t the gauge glass, bu t could come to no decision regard ing  the 
height of the w ater in the boiler. H e did not attem pt to use 
the  valve a t the top, or the cock a t the bottom  of the w ater 
gauge pipes. H is answers to questions during  the course of 
th is  inqu iry  showed th a t he had not sufficient knowledge to 
enable him  to test properly the w ater gauge. A fter the  ac­
cident he accompanied the surveyor for the insurance company 
to the top of the boiler and it was found th a t the steam  valve 
for the w ater gauge was shut, it  being only possible to tu rn  
in  the closing direction the 4 |in .  diam eter wheel handle a 
distance of about f in . measured on the periphery  of the wheel. 
Robertson, in his evidence, explained th a t he always regulated 
th is  valve because, if  kept fu ll open, the w ater in  the glass 
moved up and down too freely. H e stated th a t he generally  
kept it two tu rns open. The valve was exam ined and found to 
be very slack in  the screw and stuffing box. There is little  
doubt th a t the v ibration of the engines and ship had caused it 
g radually  to close, thus m aking the w ater gauge quite useless. 
H ad the w ater gauge been tested in a proper m anner the defect 
would have been ascertained and rem edied in  a few m inutes. 
The owner has agreed to replace th is  valve before again  using 
the boiler by a cock clearly marked to show w hether opened 
or closed. The cost to make good the dam age is estim ated a t 
<*lose on £300.
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Observations o f the Engineer Surveyor-in-C hief.

The engine driver had had several years experience in  the  
m anagem ent of steam boilers, but it is evident th a t he did not 
really  understand the working and testing of w ater gauges.

The steam  valve to the gauge had been im properly used to 
check the m otion of the w ater in the glass and the slackness of 
the spindle indicates th a t it had been so used frequently .

As the engine driver adm itted th a t he was in doubt as to 
the height of the water in the boiler, it  would have been 
prudent for him  to liave either drawn his fires, or a t least to  
have closed the dam per and so slowed down the rate of evapora­
tion u n til he had ascertained what the position really  was.

There is no doubt th a t the explosion was due to shortage of 
w ater, and it would not have taken place if the instructions 
regard ing  w ater gauges contained in the publication "  H in ts  
to boiler attendants 011 board fishing and other vessels,”  issued 
by the Board, had been followed.

The owner has agreed to replace the valve by a cock, which 
will be more reliable if properly used.

L ist 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.

For week ended 7th June, 1 9 3 0 : —

■o

BOARD OF T R A D E  EX A M IN A TIO N S.

N AM E. G R A D E. P O R T  O F E X A M IN A T IO N . 

GlasgowB a rr , A lexander G. 
C am eron, A rch ibald  
Leie, R obert 
Lowry, H enry  
M ackinnon, K enneth  
Nicol, ‘Stanley 
Scott, Thom as 
Brow n, F red erick  C. B. 
M d 'a r la n e , W illiam  
M ackenzie, Malcolm 
H u n te r, Jo h n  
C alder, W illiam  A. 
Hooker, F red eric  H . 
G ray, Jam es 
H anson, A r th u r  W . 
Boorm an, C yril E . 
Epps, George L. 
W hincop, George F .

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

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

2.C.M

2.C.
2.C.
2.C.

H ull
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I:o r w eek  end ed  7 th  J u n e , 1992—con tinued .

N A M E,
T u rn e r , Geoffrey G.
A tkins, Jo h n  A .....................
M oir, R onald  J .  ... 
H am ilton , H e rb e r t  N. 
C anning, K enneth  C. 
B raitihw aite, E dw ard  A. V. 
Tom linson, W ilfred
Jones, H u b e r t S....................
Jones, Sydney ..............
M iller, T hom as H .
B oothroyd, P e r c y ..............
Forbes, H um e C...................
McGowan, Leslie C.
W riglht, W illiam  ..............
C h ris tia n . C harles H.
H eaton, Jo h n  P ....................
G ibbins, .Robert 0 .
H en d ry , Jolhn ..............
M organ, Jam es ..............
B lakey, R ich a rd  L. 
H andfo rd , R obert P .
H u rs t,  C yril G .....................
R u tte r , Jo h n  W ...................
W illcox, H a r ry  T. 
Jdhnson , C harles A. 
Sharpe, Douglas E.
W illey, L aw rence A.

G R A D E.
2.C.

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

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

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

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

For week ended 14th June. 1 9 3 0 :—

Jo hnston , W illiam
Sm ith , A r th u r  I ..................
W riglht, E d w ard  .............
Dempsey, H e rb e r t 
D a rt, F red erick  C.
Powell, Huglh .............
C am pbell, A llan  K. M. ..
Ford , H en ry  A ....................
M cM ullan, George 
Buckwell. V ictor W .
Thom as, W ilfred  .............
D avison, W illiam  0 . 
Scaife, T hom as L. 
H ayw ard , Edw in A.
Moon, John  I. .............
Thom as, E dgar R.
Jam es, N orm an C.
W alk er, R onald .............
Thom as, D avid W. 
Calderlhead. W illiam  M 
McGee, A rch ibald  ... 
S tan g er, C harles E.
Vogt, E dw ard  T ..................
W atson, G eorge C.
F lem ing, Jolhn • .............
S ta rk , Jam es .............
F o rsy th , George .............
M cDonald, Colin .............
B aillie , Jam es C..................
A itken , A lexander W . S. 
H enry , A lexander

l.C .
l.C .
l.C .

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

l .C .

1.C.
2.C. 

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

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

l.C.
l.C .
l.C.

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

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

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

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

O F E X A M IN A T IO N . 
London

Liverpool

S underland

N ew castle

Liverpool

London

New castle

Cardiff

Glasgow

L eith
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F or w e e k e n d e d  2 1 s t  J u n e ,

N AM E.
Stew art, Jam es .........................
C hapm an, Colin P . ..............
G ray, George C...............................
D u n b ar, Jo h n  .........................
Steivenson. R obert A......................
W hyte , W illiam  G. B ...................
G irdwood, Jo h n  E . ..............
M cAlpine, Jan ies .........................
Scully, E ob ert W . ..............
Burm inglham , George W .
Sims, H enry  ..............
Dickson, E o b ert J .  ..............
Bolger, Jam es F ..............................
B athgate, Jo h n  S.............................
Shave, E a lp h  S................................
W allace, W illiam  K ......................
K irk , A r th u r  L ...............................
Jones, W illiam  C. ..............
Jones, Jo h n  1. .........................
A sM eld , A r th u r  G. W ..................
E oberts, A r th u r  L. ..............
Cartw rigiht, E dw ard  ..............
Beinnett, A lfred  H . ..............
E itdh ie, Sam uel .........................
Pa llon , W illiam  S. ..............
Sharp , George M. ..............
S tout, O liver .........................
B u tte rw o rth . A r th u r  ..............
Lam b, W  ill Hull H . ..............
W addle, W i l l i a m .........................
Lacon, Edw in .........................
E aine, N orm an  .........................
W alk er, Thom as .........................
Tigihe, J a c k .....................................
A itchison, Balplh D. ..............
H u n te r , E o b ert .........................
H asw ell, H e rb e r t  W .....................
E obertson, Georgei S. E .
T ate, Jo h n  T. E ...............................
B e rtra m , W illiam  ..............

F or w e e k  e n d e d  2 8 th  J u n e ,
C um ine, A lan  .........................
Burge, C harles .........................
M cM ullan, Tlhomas J ....................
W ilson, E eginald  A.......................
Siggers, H e rb e r t  B. ..............
McCuaig, D uncan A ......................
Donnelly, A lexander L.
M cKinney, E obert J .......................
Jones, Kedth E .................................
G ilbert, O liver N . ..............
Connor, Jo h n  F ...............................
MacPlherson, A ngus A. S.
Bowm an, W illiam  ..............
W illiam son , W illiam  0 .
M cLennan, K enneth  ..............
W elsh, W illiam  B. E ...................
Innes, H e rb e rt C. ... .............
Benson, Jolhn E ...............................
B u rn e tt, Jacob  E .............................
B u tch a rt, M aurice  W ...................
E edpath , E dw ard  H .......................
B jorck, C arl E .................................

1930:

G RA D E. PO R T O F e x a m i n a :
i.e. Glasgow
i.e. ,,
i.e. ,,
i.e. ,,
i.e. ,,
i.e.
2.C. ,,
2.C. ,,
2.C. ,,

2.C.M.
i.e. Liverpool
i.e. ,,
i.e.
i.e.
i.e.
2.C.
2.C. ,,
2.C.
2.C.

Londoni.e.
i.e.
2.C.

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

Newcastlei.e.
i.e.
2.C.
i.e. Sunderland
i.e.
i.e.
2.C.
2.C.
2.C. ,,
2.C. ,,

l.C.M. „
l.C.M. »»
2.C M .
2.C.M.
2.C.M.

l.C  M.E. 
9 3 0  :—

”

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

l.C. Southam pton
2.C.
l.C.
l.C . Belfast
2.C.

2.C.M.
Cardiffl.C.

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

l.C.M. Glasgow
l.C.

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

Newcastle2.C.
2.C
2.C.
2.C.

l.C.M .E.
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For w e ek  ended  2 8 th  J u n e , 1930—co n tinued .

N AM E.
M acdonald, R onald  A. 
Ledger, S tanley W . 
McComiskey, A r th u r  R. 
Ross, George S.
W in te r, George 
E dw ards, W a lte r  N. 
W estw ater, A lexander 
Davidson, W illiam  R. 
L in k la te r , Jo h n  
M cKay, Jam es 
W ilson, Jam es 
Mclntoslh, R obert W .
MacBilan, Lewis 1).
Guy, Joseplh I.
H ealey, T hom as 
Reevell, W alte r  H. 
Hope, Jo h n  E. P . ... 
Hodson, H en ry  W . 
D odsw orth, H aro ld  
Gale, W illiam  J .  ... 
H eron , Jo h n  A. H. 
Jones, D avid 
Jones, Sydney 
H eaton, Jo h n  P. 
H enderson, Jam es R. 
C um ine, A lan 
B yars, R obert F . ... 
B a tt, Cecil F . 1.

B RA DE.
1.C.
2.C. 
2.C. 
2.C. 
2.C.

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

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

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

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

i .c .e T
Ex.l.C . 
Ex.l.C . 
Ex.l.C . 
Ex.l.C .

For week ended 5 th Ju ly ,  1 9 3 0 :—
F e rr is , C larence B. 
A rm strong , R obert 
B lack, Jan ies 
Cham pness, G erald  T. 
H ark n ess, D onald M. 
P a tr ic k , Jam es 
T a it ,  D avid 
M cM illan. W illiam  
Doutihiwaite, C harles 
Salt, Joseph H.
Solly, Heinry W. 
Brandwood, W illiam
H eath , A l e c ..............
M oir, R eginald H. 
H esketh . R ich ard  A. 
G ates, A lexander H . F . 
C layton, H a ro ld  R. 
Ingam ells, B e rn a rd  P . 
M illa r. Jam es G. ... 
G olightly , George T. 
W inder, H aro ld  G. 
Colem an, E dgar H. 
D enton, A r th u r  B. 
Rapley, Kefttlh U. ... 
T ab b itt. C y ril 0 .  ... 
W ay, C harles T. ... 
P a rk ,  E dw ard  T. ... 
Rogers, B enjam in 
C airns, Jo h n  H . A. 
M acfarlane. Roderick M 
M addock, R ichard  
M atthew s, W illiam  N. 
F ra z e r, Douglas

Ex.l.C . 
2.C. 
2.C. 
2.C. 
2.C. 
2.C. 
2.0 . 

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

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

l . C .

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

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

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

2 .C .
2.C.M.

2.C.M.E.

P O R T  O P E X A M IN A T IO N . 
London

L eith

Liverpool

New castle
London

B elfast
Glasgow

Liverpool

London

N ew castle



INSTITUTE NOTES.

L l o y d ’s R e g i s t e r  S c h o l a r s h i p s .

The exam ination lo r this year’s Scholarship was held on 
M ay 12th and 13th, seventeen candidates being exam ined at 
various centres as follows: —

Newcastle, 6; Liverpool, 4 ; Glasgow, 2; E dinburgh , 2; 
Cardiff, 2 ; B elfast, 1.

The Scholarship was gained by W ilfred  Thompson, of 
Tynem outh, an apprentice engineer w ith the N orth-E astern  
M arine E ngineering Co., L td ., W allsend-on-Tyne. He will 
take up a degree course a t A rm strong College, Newcastle-on - 
Tyne at the beginning of next term .

George A. Westlake (G raduate), who won the L loyd’s 
R egister Scholarship last year, and is studying at A rm strong 
College, ha.s passed the Second Honours E xam ination for the 
Degree of _B.Sc. in M arine E ngineering, and has also won a 
half-share of the Charles M ather Scholarship, value £40, 
which is awarded on the results of the exam ination.

R o y a l  S o c ie t y  o f  A r t s . T h o m a s  G r a y  M e m o r ia l  T r u s t

P r i z e  A w a r d .

U nder the Thomas G ray Memorial T rust, the objects of 
which are “  The Advancem ent of' the Science of N avigation 
and the Scientific and Educational In terests of the B ritish  
M ercantile M arine,”  the Council of the Royal Society of A rts 
in 1929 offered a Prize of £50 for an essay on the following 
su b je c t: —

You are overtaken by a revolving storm. Discuss the 
hand ling  of a low-powered steam er from the tim e of the first 
indication  of the approach of the storm u n til the storm has 
passed, .supposing the ship to be in (a) the safe semicircle, 
(b) the dangerous semicircle, and (c) the d irect patli of the 
storm ’s cen tre .”

Sixty-nine essays were subm itted for th is P rize. On the 
unanim ous recommendation of the Judges, the Council 
awarded the Prize of £50  to

J .  S. Commander,
M aster, S.S. B ritish  E nsign,

The B ritish  Tanker Co., L td.
Capt. Commander was elected a Companion of the In s titu te  

of M arine Engineers in F ebruary , 1928.
468
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Presented by the A u th o r: —

“ Between Two Oceans.” By M. T. Zarotschenzeff. P u b ­
lished for the A uthor bv the Cold Storage and Produce«/ _ C
Review, Em pire H o u se ,'S t. M artin ’s-le-Grand, E .C .l. P rice 
5 /- .

This book gives a general survey of the scientific and tech­
nical principles, m ethods and operation, of the rap id  ch illing  
and freezing systems which are in use in  Newfoundland, 
Canada and the U nited  States, for the preservation of fish and 
m eat. Definite inform ation is a t last available for those 
in terested  in  the process of freezing fish, fru it  and m eat in 
sm all portions, and ensuring th e ir preservation in  good condi­
tion for some considerable tim e. There is, incidentally , proof 
th a t  th is business is past the experim ental stage. M ethods of 
sharp  freezing, quick freezing and rap id  freezing are m en­
tioned, the la tte r giv ing the sm allest size of crystals in the 
artic le . The following' svstems are described : Ottesen,O •

Birdseye, Bloom, Kolbe, Cooke, Petersen, H untsm an and 
Leim, “  N ordic.” There are over one hundred illustra tions 
which g reatly  enhance the value of the book and help to make 
every detail clear. Several examples are quoted g iving data 
of p lan t required , power costs, brine tem peratures necessary 
and tim es required, also the m ethod and cost of packaging. 
There is a chapter on the advantages of adopting rap id  freezing 
in  the U nited  Kingdom .

The A uthor is a prom inent re frig era tin g  engineer of high 
repute , who is well known in  the B altic, F rance and I ta ly ;  he 
has la tely  been dem onstrating in th is country an im proved 
paten t process of his own described as “  fog freezing,” which 
gives better results than  the ord inary  im m ersion process. As 
he wished the  book to be free of any advertisem ent of his own 
work it is not m entioned, bu t particu lars of his process are 
available in curren t trade periodicals.

J .T .
Presented by J .  A. Masson (A ssociate): —
“ M arine Oil E ng ines: th e ir  Construction, M anagem ent 

and M aintenance.” By W . D. M artin . Published  by Jas . 
M unro and Co., L td ., Glasgow. Second edition, 1919. P rice 
7 /6 .

P u rch a sed : —
Instruc tions as to the Survey of Passenger Steam ships. 

Volume I .— Text. Supplem ent No. 1 to 1928 edition. Issued
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the Society’s thanks to the Ju n io r Section Committee for th e ir 
co-operation on th is  occasion.

“  T i t a n i c  ”  E n g i n e e r i n g  S t a f f  , M e m o r ia l  B e n e v o l e n t  
F u n d .— The Council g ra tefu lly  acknowledge a donation of 8 / 6  
from A. G. R aitt (Member, Shanghai;, also 17/- from H, 
McLean (Member, V alparaiso).

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

The following were elected a t the Council M eeting held on
Monday, Ju ly  14th, 1930:—

M ember s .

Jam es Duncan Black, 135, Folkestone Road, Dover, K ent.
Jam es H arold George Chappell, 126, H erbert Road, P lum - 

stend, S.E.18.
Horace E dgar Cropley, Box 44, W arrag u l, V ictoria, 

A ustralia.
A listair Ferguson, 7, Quarry Poin t, Quarry Bay, Hongkong.
Charles John  M aynard Flood, B .Sc., W h .E x ., 5, R uvigny 

M ansions, P utney , S.W .15.
George Hayes Garner, 211, Coulsdon Road, U pper Caterham , 

Surrey.
Duncan Godfrey H ardy, 1, Goodmayes Avenue, Goodmaves, 

Essex.
David Alan Jam es, 100, North Side, Clapham Common, S . W .
W ilfred  H erbert Jones, Bank Cottage, Vale Road, W hitby , 

W irra l, Cheshire.
David Latto , 101, K ingsland Road, Plaistow , E.13.
Thomas G ilbert McClung, 39, Bemersyde Road, D urban, 

South Africa.
( 'olin Mel )onald, 62, Dairy Road, Edinburgh.
John Reginald P h illip s, 67, P lym outh Road, P en arth , Glam .
R eginald F rank  P o tte r, 25, W estridge Road, Portswood, 

Southam pton.
W illiam  John Press, 38, Sandhill Gardens, N eill’s H ill, 

Belfast.
W illiam  Lamond Steven, Insurance Engineers, L td ., 45, 

Frederick S treet, E dinburgh.
G arret W ellesley W alker, 3, M ayville Terrace, Dalkey, 

Co. D ublin.



Charles R ichard  Oxhorrow, 207, Victoria Road, W oolston, 
Southam pton.

Associate Members.

Charles A lbert Bedford, 4th E ngineer, c /o  M ackinnon, 
Mackenzie and Co., P .O . Box 163, C alcutta, In d ia .

A rth u r Vernon J a r ra t t ,  A tlas Diesel Co., L td ., New Oxford 
House, W .C .l.

Ila lfdan  Som m erfeldt Jespersen, 1, Shakespeare Road, 
Hanw ell, W .7.

-Tames Shaw, S.S. Canara, c /o  B ritish  In d ia  E ngineers’ Club,
2, Royal Exchange P lace, C alcutta.

W alte r Robert W ells, c /o  M unicipal Office, P enang , S.S.

S tuden t Graduates.

Edwin John  Movse, 82, St. Edw ards Road, Gosport, H ants.
Janies Lawrence Oliver, St. A nthony’s V icarage, Newcastle- 

on-Tvne.
Graduate.

W ilfred Thompson, 63, Percy S treet, Tynem outh, N orthum ­
berland.

Transferred from  Associate-M ember to Member.

Leonard H enry  Davis, W inam ac, M arshall Road, R ainham , 
K ent.

R ichard A listair H arvey. S trageath , A llandale Road, St. 
Jo h n ’s, Newfoundland.

Transferred from Associate to Member.

W illiam  E rnest Hoes, 29, F arnaby  Road, Bromley, K ent.

Transferred from Graduate to Associate-Member.

Matt 1 lew Caldwell Houston, 10, Belgrave Road, Ilfo rd , Essex.

E l e c t i o n  o f  M e m b e r s .  4 7 3





OBITUARY.

F r e d e r i c k  J o h n  B l a k e .

I t  is w ith  g re a t re g re t th a t  we hav e  to  reco rd  th e  su d d en  d ea th  a t 
S o u th a m p to n  0 1 1  J u ly  25 th , 1930, o f M r. F . J .  B lake, R .D ., C h ief E n g i­
n eer R .N .R ., w h o  for m any  years was th e  S u p e r in te n d e n t E n g in e e r  to  
th e  W h ite  S ta r L ine  a t th a t  p o rt. M r. B lake was b o rn  a t  C oalbrookdale, 
in  S ta ffo rd sh ire , on N o vem ber 21st, 1866, an d  received  h is  tech n ica l 
e d u ca tio n  a t C rew e and  L iverpoo l. H e  served an a p p ren tic e sh ip  w ith  
Ja m es  Ja c k  & Co. a n d  D avid R o llo  & Sons, a t L iverpoo l. A fter th re e  
y ears  a t sea h e  o b ta in ed  h is  C h ief E n g in e e r ’s certificate, a n d  in  1893 
jo in e d  th e  W h ite  S ta r  L ine  as a ss is ta n t fo u rth  e n g in e e r  on  th e  M ajestic. 
H e  soon becam e a c h ie f  e n g in e e r  in  th e  com pany , an d  served  in  th a t  
capacity  on several W h ite  S ta r  L in e rs . In  1904 h e  w as a p p o in te d  
a ssis tan t su p e r in te n d e n t e n g in e e r  to  Ism ay , Im rie  & Co., o f L iverpoo l, 
and  th re e  y ears la te r, w hen  th e  W h ite  S ta r  L in e  m ail s te am ers  w ere 
tran s fe rre d  to  S o u th a m p to n , was a p p o in ted  S u p e r in te n d e n t  E n g in e e r  
a t  th a t  p o r t ,  a p o s itio n  w h ich  h e  h e ld  w ith  h o n o u r  u n t i l  h is  d e a th .

M r. B lake was closely  id en tified  w ith  several in te re s t in g  salvage 
o p e ra tio n s , in c lu d in g  th o se  of th e  Su evic , O lym pic, S t .  P a u l  and  
S t. L o u is . F o r several years h e  h ad  ch arg e  of th e  A m erican  L ine 
m ail s team ers c a llin g  a t  S o u th a m p to n . D u rin g  th e  w ar h e  sp en t 
m ost of h is  tim e  in  th e  U n ited  S ta te s  su p e rv is in g  th e  re p a ir in g  an d  
p u t t in g  in to  serv ice  of sh ip s, an d  in  1917 h e  su p e rin te n d ed  th e  
c o n s tru c tio n  of tw e lv e  s team ers a t San  F ran c isco , w h ic h , o rig in a lly  
o rd ered  by th e  M in istry  of S h ip p in g , w ere  su b se q u e n tly  co m m an ­
deered  by th e  U n ited  S ta te s  S h ip p in g  B oard. In  N ew  Y o rk  he  ac ted  as 
S u p e r in te n d e n t E n g in e e r  to  th e  In te rn a tio n a l  M e rca n tile  M arine  
C om pany , a n d  also  h ad  c h arg e  of a  large  n u m b e r  o f A m erican -ow ned  
sh ips. S in ce  th e  p u t t in g  in to  service  of th e  M ajestic  h e  to o k  a 
p e rso n a l p rid e  in  th e  u p k eep  an d  o p e ra tio n  of th e  m ach in ery  of th a t  
sh ip .

M r. B lake to o k  an early  in te re s t  in  th e  w o rk  of th e  R oyal N aval 
R eserve, an d  received  h is  R .D . d ecora tion  in  1908. H e  h a d  been  a 
m em b er of th e  I n s t i tu te  fo r th e  past tw e n ty  years. In  1920 h e  was 
e lected  V ice -P re s id en t for S o u th a m p to n , and in  th is  cap acity  h e  
re n d ere d  v a lu ab le  assis tan ce  in  th e  w o rk  of th e  In s t i tu te  in  th a t  area.
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glass, opaque to all points save th e ir own pet grievances. 
T hinking over th is m atte r once again, the au thor im agines it 
m ay be of some value if th is In s titu te  could be induced to con­
sider the m atter afresh and seek the origin of the m isunder­
standings, resulting  possibly— who can tell— in achieving a 
real step onwards to the ideal.

In  these periodical outbreaks of criticism  the au th o r does 
not recall any instances in  which the legal and m edical p ro­
fessions figure; is he correct, or do they make th e ir strictures 
w ithout the noise of big drum s, trum pets, etc .?  This is an 
in teresting  point and worth more th an  a passing though t. 
W h at is m eant by the word “  education ” ? I t  is not easy to 
answer this question shortly. Perhaps one m ay say th a t 
“ education ”  means a system  or process of tra in in g  designed 
to draw out, or call forth  the la ten t powers of an individual 
to do th ings as perfectly  as is possible for th a t individual. 
I t  is intended also to help the person to achieve th is standard 
of perfection a t the earliest possible moment. This statem ent 
it should be noticed is unlim ited , and obviously includes both 
m anual and m ental fields of activ ity . There is no need to 
take exception to this comprehensiveness, bu t its recognition 
leads a t once to a sim plification of the discussion in hand . 
Too m any approach the subject of education by tac itly  as­
sum ing th a t it  lias no th ing  to do w ith any effort o ther th an  
m ental. Of course the m usician spends hours in  the tra in in g  
of hands and feet, or in the development of the  voice. The 
dentist and surgeon are also examples of prom inent professions 
in  which the careful development of m anual dexterity  is re­
quired, but these are cases which m any look upon as in te l­
lectual professions, and frequently  overlook the p ractical or 
m anual tra in in g  required as part of th e ir educational scheme.

The engineering profession, it is subm itted, differs som ewhat 
from  those above-named, in th a t it includes at one end in ­
dividuals who require p ractically  little  or no m anual dex terity , 
and at the o ther end those in  whom m anual dexterity  is com­
paratively  all im portant. This adds a t once to the difficulty 
of g rasp ing  the subject in all its details w ith the proper per­
spective and so doubtless leads to m uch of the confusion in 
the views expressed by individual critics. The g reat weak­
ness in  the situation is th a t generally  the leaders in  engineer­
ing are not the leaders in education. I t  will be a great gain 
when closer co-operation between the engineering em­
ployers and the education officers exists. There m ust be co­
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operation, for the professional m an cannot be (save in  rare  in ­
stances) all sufficient in  teaching, as well as in  practising . The 
m eaning of th is is self-evident, and only requires sta ting  to 
be appreciated.

E a r l y  E d u c a t io n .

A nother pre lim inary  point to be stressed is th a t the begin­
ning,? or foundations are all im portan t. How frequently  one 
finds th a t parents and guardians w ill take com paratively g reat 
pains and trouble about the education of th e ir  child of 13 or 14 
years of age and upwards, b u t cannot find tim e to give any 
serious atten tion  to the education of the child  of s is  or seven; 
and yet it is suggested th a t the  younger ch ild ’s case is by far 
the more im portan t. I t  has been the au th o r’s experience when 
th is po int has been m entioned to hear th a t i t  is only im portan t 
th a t the child should begin to learn , and th a t i t  cannot go fa r 
wrong in the early  s tag es; anybody can teach it letters and so 
on. The fru its  of this error can be seen in  la te r years’ and the 
ind iv idual has to pay the price of the neglect of his parents or 
guardians.

The nursery is the first stage in  a ch ild ’s education, and it 
cannot be denied th a t the character of the ch ild’s a fte r life is 
more or less determ ined during  th is stage. A t th is stage of 
its  existence the child is im itative, and copies the doings and 
sayings of its elders, regard ing  its parents in  p articu la r as 
beings th a t can do no wrong. Thus in the home the m oral 
character (in particu lar) is formed alm ost altogether, and it  
is to be regretted  th a t m any parents do not realise the immense 
power of th e ir influence and example for good or evil over the 
fu ture citizens.

The next stage in the ch ild ’s education m ust take him  out 
■of the home for a p a rt of his tim e, and outside influences will 
p lay  a g radually  increasing p art in  form ing and m odifying 
the character, hence the necessity for enquiry into the char­
acter of the inm ates of the school, as well as of the teachers. 
This is a counsel of perfection, b u t possible of realisation in 
some measure, and certain ly  desirable. The charac ter of the 
staff is of fa r greater im portance at this stage than  th a t they 
have won h igh  academic honours, or th a t the school can pro­
duce a long list of successful students who have won scholar­
ships.

The grow ing child will now be in the P rim ary  School, and 
Ibefoi’e him  is the vista of the Secondary School, Technical
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School, and the U niversity . No special m ention of public 
schools is made, for th e ir work is n a tu ra lly  the same in  char­
acter and scope.

Too M a n y  S u b j e c t s .

Some atten tion  m ust now be given to the subjects su itab le  
for each of these stages. F irs t the subjects dealt w ith in  th e  
P rim ary  Schools m ust of necessity be those classed as read ing , 
w riting  and elem entary arithm etic. No additions to these 
subjects should be perm itted  a t th is s ta g e ; also it is suggested 
th a t no advancem ent to the U pper or Secondary Schools should 
be allowed un til proficiency is atta ined . Because a child  is- 
nine or ten, or any other arb itra ry  age is no convincing arg u ­
m ent for g iving him  additional subjects which will most likely 
confuse, bewilder and discourage him . Sm aller classes and 
more individual tu ition  is necessary with the juniors th an  is 
usually  given. Each child lias his own peculiar difficulties, and 
the teacher’s efforts m ust be to learn  these peculiarities, 
and so know how to ease the road onwards. L ec tu ring  
to children in groups of 20 or more, for 20 o r 
more m inutes, is a very poor method of teac h irg  and 
is the source of immense trouble la te r on. This 
method of teaching is associated w ith th a t bugbear “  home 
work.” Home work usually  takes the form of giving— at 
chance—so m any examples from some test-book, in  two or 
th ree subjects, to be dealt w ith a t home. This work is fre­
quently  “  rushed ,”  for it  is bjr chance if the work done is 
adequately examined by the teacher, and there is no tim e 
available in which the child can have his own troubles cleared 
away. Take a class of 25 children w ith an average of two sub­
jects on which questions are set for his home work each n igh t. 
E ach day these 50 exercise books require exam ining and cor­
recting, involving say four m inutes each or three hours work 
out of school for each member of the staff d a i ly ! Add to this- 
another hour at least for the personal help to each child  (2 m in.
24 sec. only) necessary to clear away its own peculiar difficul­
ties, and it becomes a t once apparen t how little  chance most 
children have of coping successfully w ith  the present over­
loaded curriculum  in force in the m ajority  of elem entary and 
secondary schools. Everyone who has had to deal w ith  th e  
victims of the present system can bear witness to the very 
low average ab ility  shown when they  have to take the in itia tive 
in apply ing  th e ir knowledge (or w ant of it?) to professional 
work. The reason is clearly  the lack of tim e to grasp th e
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principles underly ing  the m atter and having to re ly  upon 
th e ir memories to get them  through the exam ination tests 
applied.

The remedies are obvious (1) provide sm aller classes, especi­
a lly  in the case of the ju n io rs ; (2) avoid lectures and give in ­
d iv idual tu itio n ; and (3) reduce the subjects dealt w ith by 
some 50 per cent, or more in  the ju n io r classes. The slogan 
should be “ a little  done thorough ly ,”  in lieu of “ a sm attering  
of m any subjects.”  A p in t pot m ust not be looked upon as 
having  the capacity  of a gallon measure.

A nother m atter th a t requires consideration is physical ex­
ercises and gam es; are they receiving too much emphasis at 
the present tim e ? A good game is worth much, but the way 
gam es are specialised to-day m akes it  alm ost a crime for an 
ind iv idual to lose a point. Is  th a t the highest ideal to aim  at ? 
W ill an excellent wicket-keeper make the better and more ac­
curate  d raughtsm an ? The au thor inclines to the view th a t if the 
present atten tion  given to sports were tu rned  to the encourage­
m ent of those qualities th a t go to make good citizens, the 
country  would gain  m uch by such a transfer of effort.

The same difficulties confront the studen t when he reaches 
the upper school. I t  is suggested th a t the present system 
which controls the selection of the m anagem ent committees of 
schools is wrong. A very large proportion of those committees 
should be formed equally of employers and teachers who possess 
considerable experience, w ith  a m inority  of those self-styled 
educationists, too often faddists.

C h o i c e  o f  T e a c h e r s .

W hen the syllabus of subjects is being settled the “  em­
ployer ” section of~the committee would have first-hand know­
ledge of w hat is required from  the staff in  the conduct of 
business, and the teaching elem ent would know how fa r  it 
was practicable to deal thoroughly  in  the tim e available w ith 
the  subjects proposed. In  th is way it  would be easier to avoid 
the errors of over-loading “  The M ighty Atom ”  as a conse­
quence of educational faddists. The educationists can often 
make a g reat case for th e  inclusion of th e ir  p e t subjects in  the 
ch ild ’s educational course’ bu t these faddists too often over­
look th a t the ch ild ’s bra in  has to grow in strength , and does 
not a t once a tta in  its fu ll possible powers. The educationist 
m ust not forget th a t the list of subjects m ust be arranged  to
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suit the often slow grow th of the ch ild’s intelligence, and th a t 
the average individual m ust set the pace and thus lim it the 
range of work possible for the masses.

So far, no special m ention has been made of m anual tra in ­
ing, other th an  th a t re la ting  to games. This subject is, how­
ever, an all im portant one, and one th a t is becoming increas­
ing ly  difficult. The ever-increasing use of m achinery to do- 
all the usual operations form erly assigned to the craftsm an 
makes it almost impossible to find craftsm en capable of teach­
ing, and the m arket open to real craftsm en is ge tting  very 
small. For th is reason the teaching of m anual work in tech­
nical schools is not an easy m atter. The au thor remembers his 
difficulties when dealing' with the training- of m unition workers 
due to the absence of skilled mechanics. The teachers sup­
plied were quite unable to cut screw s having an odd num ber of 
threads per inch. They could not use a chisel, and the am ount 
of tool-steel ground away in  sharpening tools was alm ost as 
pathetic as the finish of the work produced. For these and 
other reasons the teaching of craftsm anship in schools is sur­
rounded w ith  quite as m any difficulties as any other field of 
school work.

V a l u e  o f  T i m e .

Possibly the m ain reason why school tra in in g  in practical 
work does not appeal to m any engineers is the usual 
to ta l lack of appreciation of the value of the tim e taken in 
com pleting a given task, as well as of the financial side of 
business. I t  is quite usual to throw a spoiled piece of work 
away and sta rt afresh ; the second specimen, if approved, w ill 
then score as much credit as if no failure has occurred. This 
in  a workshop would be impossible, for the particu la r piece 
would be late, and so the orig inal failure would be detected, a 
result impossible in ordinary  school work. Of course m istakes 
are made in shops, bu t in every stich case the offender 
realises at once th a t so m uch tim e has been wasted, and its 
cost has been registered against him . F or th is  and other 
s im ilar reasons the school work can only serve as an introduc­
tion to the shop tra in in g , which m ay possibly lead to a reduc­
tion of the tim e spent in th is la tte r  stage.

The boy having a ttained  the age of 14 to 16 years, his fu ture 
will have to be carefully  considered in the ligh t of his present 
state of development, in  which consideration it is subm itted 
th a t  the school successes form only one factor. The school
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life will have dem onstrated what proportion of his character 
is perseverance in w ell-doing; for genius is still the facu lty  of 
doing little  th ings well always, and the best m an is the one 
th a t can do lots of hard  work against difficulties and so achieve 
his purpose. Therefore in determ ining his fu tu re  it is sub­
m itted th a t his school life should Be scrutinised for evidence 
o f.(l)  the ab ility  to work and persevere against apparen t odds, 
(2) not easily being discouraged when fa ilu re occurs; (3) w hat 
it  is th a t interests him  m ostly ; (4) w hether the use of his m ind, 
or of his fingers has the greater interest for h im ; and (5) the line 
of though t th a t excites the greatest curiosity. Perhaps the 
certificates or school distinctions won m ay be of value in  con­
firm ing one’s conclusions, bu t otherwise they  m ay be more or 
less ignored in deciding how to help the boy to choose his l ife ’s 
work. One must know all the conditions under w hich certifi­
cates have been awarded before they  can carry w eight.

E n g i n e e r i n g  T r a i n i n g .

Assume engineering to be the life ’s work. Rem em bering 
th a t positions are most num erous at the bottom  of the 
ladder and th a t the density decreases rap id ly  as 
the P residen tial cha ir a t the sum m it is approached, 
i t  w ill be seen th a t the answer to point (4) above 
m entioned will now have g reat w eight. I f  m anual dex­
te rity  is the leading answer, and money is none too 
p len tifu l w ith  the parents or guardians the obvious course 
is apprenticeship, w ith if possible a supplem ental course in the 
evenings at some technical school. In  th is way the ind ividual 
w ith the average skill will be able fo earn his liv ing . I f  his 
early  promise of m anual skill is made good he will soon be 
able to command the leading positions at the bench. I f  his 
m ental work prospers, then a forem anship and m anagerial 
jjosts w ill be open to him .

In  the event of his capacity for m ental tra in in g  proving 
good, there are scholarships available which will enable him  
to get advanced tra in in g  at some college, which m ay pave the 
way for an entrance into a draw ing office, and so on to design 
work when he will be able to take any o rd inary  post open 
in his p a rticu la r field of work.

N ext take the case of a boy who has shown g reat m ental 
ab ility  in his school work; it then becomes most necessary to 
exam ine closely into his work. This leads one to th ink
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carefully about tbe true value of certificates, diplomas, etc., 
which may have been won during  school life.

E x a m in a t io n  F a l l a c i e s .

These trophies are usually  obtained by means of exam ina­
tions, and whilst m uch m ay be said (and ju stly  said) against 
exam ination methods, they must be adm itted to be the only 
means open at the moment to test the attainm ents of s tu d en ts ; 
bu t ju s t as teaching is an art not easily acquired, 
so good exam iners are also very scarce. Anyone who has 
had to deal w ith exam ination work will readily  
allow th a t it is not an easy task to w rite questions 
th a t are fa ir  and ju st both to the student and the 
exam iner. W hen reading the questions set by an ex­
am iner, it is frequently  very difficult for an expert to guess the 
sort of answer th a t is expected. The candidate faces the 
ordeal of answering say ten questions in three h o u rs ; th a t is to 
say, 18 minutes is the average tim e available per q uestion ! In  
th is tim e the candidate has to realise all th a t the question 
demands, and how best to deal w ith  i t ! Is  th is fact always 
appreciated by the exam iner? The au thor feels th a t ex­
am iners who write such questions as— “ How m any methods 
are there of propelling a vessel, and what in  your opinion is 
the most economical, say, for an 8,000 ton cargo vessel?” — 
cannot realise th a t they are dem anding very much from a 
ju n io r student of engineering science—too much even from 
an advanced student, when only 18 m inutes are allowed for 
his effo rt! The la tte r  part of th is question is not an easy one 
even for ex p e rts ; the relative advantage and disadvantage ctf 
steam  and oil, the various methods of application, together 
w ith the m odifying influences of the equipm ent of the ports 
of call, the possibilities of refuelling , etc., need only to be 
mentioned to rem ind one of the problem— “ w hat is the student 
expected to w rite?”  In the preface to a book on Surveying, 
the au thor stated th a t the great question he was faced w ith in 
its production was th a t som ething had to be left out, and what 
was it to be? So all good students, when faced w ith a general 
question such as the above, feel quite unable to do themselves 
justice, because they know not w hat to leave out. From  
another point the question is open to criticism , for i t  is 
addressed to candidates who are still serving as apprentices, 
and how can they  be expected adequately to discuss the re­
lative m erits of th ings of which they have no first-hand 
experience or knowledge? I t  is obvious (or should be) to all
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those who exam ine ju n io r students th a t the problem s set 
should be designed so as to test the soundness of the candidates’ 
knowledge of m echanical principles and their application to 
sim ple problem s; beyond th is, one cannot advance u n til the 
candidates have had the tim e and opportunity  to acquire by 
experience and study knowledge of a more advanced standard . 
Questions asking for the candidates’ opinions should be very 
carefu lly  scrutinised before acceptance, to see th a t the problem 
proposed is a simple one, and well w ith in  the powers of a 
ju n io r student.

.Re s e a b c h  M e t h o d s .

P erhaps th is point m ay be made clearer by the  analogous 
one presented in the laboratory. Anyone having experience in 
the m anagem ent of a laboratory m ust have noticed th a t the 
beginner’s first lesson in research work must always be to re­
duce all the possible variables in the problem being attacked to 
one, and one on ly ; otherwise the results obtained cannot be 
assigned quan tita tively  to th e ir  cause. This is the rock upon 
which m any experim ents otherwise carefully  carried out come 
to g rief and lose all th e ir  value. So it is very easy for an 
exam ination question to fail because there are too msany 
points presented for the studen ts’ consideration. Every 
exam iner should fram e his questions to be so d irect as to be 
incapable of having  more than  one m eaning assigned to them . 
Then the candidate having  a com petent knowledge of his sub­
jec t cannot be in doubt as to what it is th a t the exam iner 
expects to find in  his reply.

A nother very real trouble is the cand idate’s lack of ab ility  
to state exactly  and logically w hat he actually  knows about 
the  problem  proposed. This is often an heirloom from  the 
p rim ary  school, and one of the penalities paid because 
thoroughness is so usually  sacrificed at the a lta r of quan tity .

These are some of the reasons th a t have led to the previous 
suggestion th a t school certificates, etc., m ay be ignored 
save where they confirm the conclusions otherwise drawn from 
the  character of the boy as known to his parents or guardians 
and teachers. All these parties m ust, in order th a t the best 
m ay be done for the boy, take th e ir fu ll share and respon­
sib ility  in w atching, assisting and guid ing  the development of 
his la ten t powers. Each has his own peculiar opportunities; 
and no one can ju stly  leave to the others his share in  th is 
onerous tru st.
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T h e  S a n d w i c h  S y s t e m .

The absolute necessity th a t the practical knowledge an d  
tra in in g  must be acquired under actual shop or field conditions 
has already been pointed out, and need not be fu rth e r em­
phasised, bu t the workshops and the laboratories of a technical 
school or college can very properly be called upon to explain 
and dem onstrate m any points th a t the shop staff frequently  
cannot deal w ith for want of tim e. In  a num ber of instances 
large firm s recognising this want have established schools into 
which all apprentices are sent for varying periods. These 
schools appear to duplicate the technical schools, and the reason 
for this is in a great measure due to the lack of com petent in ­
structors. The au thor has already called attention to this 
defect in his proposal concerning the constitution of the m an­
aging committees of schools, who too frequently  at present fa il 
from want of actual knowledge, and cannot discrim inate be­
tween the candidates for the position of instructor otherwise 
th an  by the certificates of competency(F) they  are able to 
p re sen t; whereas in the commercial school everyone concerned 
in  its m anagem ent is fu lly  alive to the sort of instruction th a t 
must be given.

Here perhaps the so-called sandwich system may be con­
veniently noticed. Some of the reasons which led to its in tro ­
duction have already been m entioned, and need not be re­
peated. 1

From  the academic point of view, it is unquestionably an 
advantage to take up the advanced instruction at once, as then 
the youth does not have tim e to become “ ru s ty ,”  and so tim e is 
sav ed ; fu rther, if the instruction offered is in the hands of 
com petent instructors, it will ‘help m uch in a ready appre­
ciation of the reasons for much th a t is done in the shops, 
and so again save tim e both for the youth and his m en to rs; 
bu t this course is still frequently  opposed by works 
m anagers and others on the score th a t the m an holding a 
diploma showing th a t he has passed through a recognised 
course of instruction has no practical knowledge of shop pro­
cesses ! I t  is as though a grocer refused to supply a customer 
w ith raisins because the would-be purchaser did not possess any  
raisins !

To meet th is absurd position, it is now the custom in m any 
places to arrange for six months to be spent in the technical 
school and the works a lternately . M any speak well of th is
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arrangem ent. The success of th is method depends na tu ra lly  
upon the co-operation between the works au thorities and the 
technical schools concerned. Some reasonable elasticity  is 
required , so th a t the period spent in the school shall coincide 
with the length  of the school course, which cannot always be 
exactly  six months. The au thor has in m ind one case where 
some apprentices were allowed to take up a two years’ course 
at a college, free of all expense— a very generous arrangem ent. 
B ut there was one real trouble, as the college course 
commenced early in October and term inated  at the end of 
Ju n e , the exam inations tak ing  place during  the first 14 daj's in 
Ju ly  at the end of the second year. These students, however, 
had to re tu rn  to the shops at the beginning  of M ay, the 
Christm as vacation being spent in the shops. The college 
course could not be modified to meet the necessities of the 
few, and so the last few weeks of the college course was lost 
by these students. Rem em bering th a t the boys had some five 
years to serve in  the shops i t  appeared th a t in th is case the 
firms were badly  advised to insist upon the re tu rn . I t  seemed 
to be a real case of red tape in  a tangle, spoiling  an otherw ise 
excellent g ift to young men.

U n i v e r s i t y  W o r k .

In  these discussions much confusion frequently  arises over 
U niversity  work, which is and must always rem ain distinct 
from technical school work. W hen a man has the means, 
tim e and ab ility  to pursue the study of some subject as fu lly  
as it is possible to do, then it is the work of some U niversity  
to first instruct him  in all th a t is known at the moment about 
the m atter, next to give him  the opportunity  of working u n d er 
the direction of and in m any cases with a leading au thority , 
so th a t his work may assist in  augm enting the to tal knowledge 
possessed. The U niversity  m ust in a sense rem ain a tra in in g  
ground for the pursu it of hum an knowledge for its own sake, 
and cannot conceivably be a place where mass production and 
other cognate subjects are studied, or where results a re  
measured in term s of sterling.

M any critics of to-day would do well to th ink  of the work of 
m en like P rof. Clerk M axwell a t Cam bridge in  electrical 
phenom ena, or th a t of the im m ortal F araday , and note the  
immense am ount of work th a t had to be done before broad­
casting oecame an accomplished fact.



4 8 6 T i i e  E d u c a t io n  o f  E n g i n e e r s .

There are two classes of work th a t m ust he done by the 
U niversities and sim ilar institu tions : firstly, the discovery of 
new phenomena, such as, for example, the discoveries of F a ra ­
day concerning the effects upon each other of electrical cu r­
ren ts flowing in insulated c irc u its ; secondly, the work of Clerk 
Maxwell in  establishing m athem atically  the laws dem onstrated 
by F araday , and the deductions th a t m ay be drawn from  the 
•equations resulting  from his work, followed eventually  by the 
work of Forbes, H ertz, Lodge, Hopkinson and others to show 
th a t  the equations of Maxwell have a real physical reality , as 
well as a m athem atical significance. E lectrical engineering 
owes its existence en tirely  to the results of pure research, bu t 
th e  fru its  come always years afterw ards and almost always the 
m ateria l rew ards are reaped by others, who too frequently  fail 
to  realise th a t they have only developed the work of some ob­
scure worker.

C o n c l u s i o n .

This monograph has been w ritten  under the disadvantages 
th a t the field is so large and th a t  so m any factors which cannot 
be ignored, contribute to the general result. Hence it is very 
difficult to determ ine exactly the cause of our educational 
fa ilure . The paper is an honest attem pt to draw atten tion  in 
p la in  language to some of the defects of our educational 
system, and to challenge though tfu l engineers to th ink  otit the 
educational problem afresh. The au thor is conscious th a t for 
lack of space and time he has stated the m atter incom pletely, 
and  only superficially, yet he hopes th a t enough has been 
w ritten  to form the basis of a discussion which m ay help to 
ca rry  a stage forw ard a subject the im portance of which can­
not be over-rated.

F or convenience some of the principal suggestions for the 
am endm ent of some of the difficulties are here sum m arised: —

1. The early stages of education need m uch greater care and 
thought by parents and the school authorities.

2. The num ber of subjects dealt w ith sim ultaneously a t all 
stages should be reduced.

3. The m axim um  num bers in all classes should be reduced, 
so th a t generally  individual tu ition  could be substitu ted  for 
lectu ring .

4. The grand  principle of all educational system s should 
be thoroughness, and classes should be graded not by age, but 
bv attainm ents and ab ility .



S a f e t y  V a l v e  B l o w -O f f  P r e s s u r e . 487

5. E lem entary  schools should deal stric tly  and solely with, 
the elem ents; secondary schools w ith work of a more advanced 
ch a rac te r; technical schools and the so-called colleges, w ith 
work up to the M atriculation (London U niversity  or equivalent) 
s ta n d a rd ; finally leaving all the h igher academic work to be 
carried on by the U niversities, who should alone g ran t degrees.

6. The technical colleges and schools should cater for the 
technical education required for commercial purposes, and 
leave to the U niversities the pursu it of research and other work 
for the advancem ent of knowledge uninfluenced by considera­
tions of im m ediate pecuniary gain . The works laboratories and 
technical schools should be fu lly  occupied w ith enquiries into 
problems arising  from  day to day in the perfecting of m anu­
factu ring  processes.

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

S a fe ty  V a lve  B lo w -o ff P ressure  and Possib le  
F re s h -W a te r Losses.

The following le tter from Mr. Donald M acNicoll (Member) 
w ill be appreciated by those who noticed the ex tract to which 
he re fe rs : —

Cockburm Ltd.,
Clydesdale Engineering Works,

Cardonald, Glasgow.
1th Jali/, 1 9 3 0 .

The Secretary,
In s titu te  of M arine Engineers, London.

I  have perused w ith interest the ex tract from the “ Ship­
bu ild ing  and Shipping R ecord,”  3rd A pril, 1930, in  connection 
w ith Safety Valve Blow-off Pressure, published on page 374 of 
the Transactions for Ju n e , 1930, volume X L II .

I  th ink  the statem ent made therein about valves being set
25 lbs. above the working pressure requires a little  am plifica­
tion.

I t  is best to refer to the blow-off point of safety valves in  
term s of percentage of the working pressure to convey correct 
im pressions; thus 25 lbs. is p ractically  only 6% on a working 
pressure of 400 lbs., bu t it is 25% on 100 liis.

In  the past surveyors have been very re luctan t to give any 
extra pressure on the safety valves over the working pressure.
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Now the safety valve is a most delicate piece of mechanism. 
At the point of blow-off it is in a state of more or less perfect 
balance. There is then no opening effort and no closing effort, 
consequently the slightest distortion in the seatings shows up 
11 1 leakage or feathering. I t  is essential th a t at the working 
pressure there should be a few pounds of load to ensure contact 
of the faces all round otherwise leakage will occur. A part 
from the question of distortion, a t the point of blow-off the 
slightest v ibration causes the valves to dance and consequently 
leak. This was a troublesome feature during  tria ls  of the old 
leciprocating destroyers, particu larly  w ith the old A dm iralty  
type safety valves w ith their long elastic springs.

The Board of Trade in  the past determ ined th a t during  the 
accum ulation tria l of safety valves on board a passenger ship 
the pressure must not exceed 10% of the working pressure. 
Now in  the case of spring-loaded safety valves introduced after 
the experim ents and tria ls  conducted by a com m ittee of the 
In stitu tio n  of Engineers and Shipbuilders in  Scotland in  1915, 
in connection w ith safety valves, they  generally  required th is 
allowance of .10%, so th a t, to prevent an excess accum ulation 
pressure above 10% the valves of necessity had to be set to 
blow-off practically  at the working pressure.

To-day the advocates of steam amongst o ther th ings will 
have to consider carefully about having thoroughly  economical 
safety valves. In te rn a l combustion engine advocates, who 
state th a t w ith in  a  few years not a steam vessel will be p ly ing  
the seas are pure faddists and are doing a great disservice to 
the country. In  tim e of war, which it is hoped w ill never 
occur again, every ounce of oil will be required for our Navy 
and motor transport by  land and air, and the bulk of the 
m erchant fleet m ust perforce use coal. A part from th is it is 
obvious th a t if  everyone went in for oil it could command 
any price. Therefore there m ust be an economic balance 
between the fuels and the best way to obtain th is is to perfect 
the steam engine, both reciprocating and tu rb ine, as fa r as 
possible. I f  in tim e of stress no oil is available the motor 
ship is useless. On the other hand an oil-fired steam ship can 
always be converted to be coal-fired.

To re tu rn  to the subject of leakage th rough  safety valves, 
the bulk of the B ritish  M erchant Service are now fitted w ith 
our improved high lift safety valve, which, being approved by 
the Board of Trade, Lloyd’s, British Corporation, etc., at half 
the area of the ord inary  lif t  safety valve, in itia lly  halves the
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possib ility  of leakage from distortion. O riginally  the M ajestic 
had 4 |in .  trip le  safety valves, which allowed leakage as de­
scribed, nam ely, two tons per tw enty-four hours, bu t these 
were altered to 3in. double improved high lif t, and now no ap­
preciable leakage occurs.

F u rth e r, I  th ink  the Survey Associations already referred 
to will agree that rarely is an accumulation of from 3 to 
4% exceeded on these valves, so that if they were set 
5% above the working pressure they would still pass the ac­
cum ulation tr ia l w ith in  the required 10% of the w orking  
'pressure. I  th in k  th a t owners, superin tending  engineers, 
m arine engine builders, and all those who are anxious th a t 
an economic balance should be m aintained between different 
forms of fuel will have to insist th a t the blow-off pressure of 
safety valves should be 5% above the working pressure.* 
Otherwise an in itia l and by no means the least of the sources 
of efficiency loss in steam installa tions will be neglected, 
particu la rly  for h igher pressures. Thus a t 400 lbs. absolute 
pressure the loss is double th a t a t 200 lbs. absolute. A t the 
same tim e it must be fu lly  appreciated th a t the  red line on the 
steam  gauge m ust be carefully  worked to ; b u t at the worst, 
■even allowing th a t careless firemen worked up to the blow-off 
pressure, the infringem ent on the factor of safety is infin ite­
sim al. N orm ally, however, th is would seldom occur or the 
objective would be defeated.

I  tru s t th is com m unication will be considered of general 
interest to the members.

Yours faithfully,

(Signed) D o n a l d  M a c X i c o l l .

o

* M anufacturers m ight construct their boilers to withstand a working pressure 5% in excess  
of the legend W .P . w ithout appreciable increase of scantlings and w eight. T he safety  
va lves could then be set to blow off at the h igher pressure, and thus m eet Mr. M acN icoll’s 

objections w hilst still adhering to B . of T. rules.—E d . Trans.
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F i r s t  A l l - W e l d e d  S t e e l  G e a r c a s e .

“  T h e  M a rin e  E n g in e e r ,”  J u ly , 1930.

The application of welding to sh ipbuild ing and m arine 
engineering has received a considerable am ount of atten tion  of 
recent years, particu larly  in  Germ any and America. One of 
the most in teresting applications we have had brought to our 
notice relates to a 1,400 S .H .P . geared turb ine installa tion  in  
which what is claimed to be the first all-welded steel gearcase 
has been used. This has been installed on the A m erican

T he W elded Gearcase is neat in appearance.

D redging Company’s dredger New Jersey by the W estinghouse 
E lectric and M anufacturing Co., E ast P ittsb u rg h ,'P a ., and is 
illustra ted  below. Because the all-welded construction pro­
vides a lig h te r and stronger gearcase, i t  has now become this 
com pany’s standard  practice for dredger installations. I t  will 
be observed th a t the gearcase presents a neat appearance, and 
in view of the w eight-saving achieved it is to be hoped th a t 
the system will next be applied to, say, a destroyer or cross­
channel steam er installa tion.

490



C r o s s -C h a n n e l  M o t o r s h i p  “  I n n i s f a l l e n . ” 4 9 1

P a s s e n g e r  a n d  C a r g o  C r o s s -C h a n n e l  M o t o r s h i p  “  I n n i s ­
f a l l e n . ”

“  The M arine  E ngineer,”  Ju ly , 1930.

The first motorship to be registered in the Ir ish  F ree State 
went on service on Ju n e  16th, when the twin-screw vessel 
Inn isfa llen  sailed on her m aiden voyage between Cork and 
F ishguard . She has been b u ilt by H arlan d  and Wolff, L td ., 
for the direct F ishguard-C ork n igh t service of the City of Cork 
Steam Packet Co., L td ., and was launched from the South 
Y ard, B elfast, on M arch 4th  of this year. H er principal 
particu lars are as follow : —

L en gth  betw een perpendiculars .................................  320 ft
B readth , m oulded . . .  45 ft. 6in .
D ep th , m oulded ..................................19ft.
G ross to n n a g e ................................. . . .  3 ,2 5 0  ton s.
Service speed . . . . . .  18 kn ots.
F irs t-c la ss  p assen gers... ..................................200
T hird-class ,, ..................................40

In  addition to the 40 third-class passengers who are pro
vided with berths in  two, four and six-berth  cabins, approxi-

Cylinder Tops of a M ain E ngine showing Special Cam Rollers.

m ately  400 passengers can be carried aft w ithout sleeping ac­
commodation. About 750 bead of cattle can be carried in 
well-ventilated holds.

The Inn isfa llen  is equipped w ith electric deck auxiliaries, 
Laurence Scott winches being provided. The electric capstan
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and windlass are of Clarke Chapman make, while the H arland 
and Wolff electric-hydraulic steering is provided w ith two 
Laurence Scott motors.

The propelling m achinery consists of two ten-cvlinder four- 
stroke cycle, trunk-piston, airless-injection H arland-B . & W . 
engines, the aggregate power being about 7,500-8,000 I .H .P .  
An in teresting feature of the design is the u tilisation  of roller-

Controls of th e Two A irless-injection Harland-B. & W . Engines.

bearing cam rollers. The engines have fresh w ater cooling 
of jackets and covers and oil-cooled pistons. Michell th ru s t 
blocks are provided. The m ain engine’s exhaust is directed 
through a Spencer-Bonecourt waste-heat boiler, which is ar­
ranged w ith oil firing on the Clyde system for use in port.

The m ajority  of the engine-room pumps are of Drysdale 
make, while the centrifugal purifiers are of the Sharpies type. 
Three six-cylinder airless-injection H arland-B . & W . aux iliary  
engines are provided for driv ing the electric generators.

W e recently had an opportunity  of inspecting the Inn is- 
fa llen , and were very favourably impressed by the design of 
the vessel, particu la rly  the cattle-carry ing  arrangem ents. 
Main and aux ilia ry  m achinery functioned excellently, the 
manoeuvring being most rapid .
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M a c h i n e r y  I n s t a l l a t i o n s  o f  B y g o n e  D a y s . T h e  C l e r ­
m o n t  ”  : F u l t o n ’ s  P i o n e e r  S t e a m e r .

“  T h e  M a rin e  E n g in e e r ,”  J u ly , 1930.

F u lto n ’s pioneer steam er Clermont was b u ilt in  accordance 
w ith  an Act passed by the State of New York in  1803, which 
gave a monopoly of runn ing  steam ships on waters w ith in  the 
States for a term  of tw enty years to R obert F u lto n  and 
Chancellor Livingstone on condition th a t they b u ilt a vessel 
of a t least tw enty tons burthen  w ith in  two years w hich should 
be capable of steam ing against a four-m iles-an-hour curren t on 
the Hudson R iver. W hen the two years had expired the boat 
had not yet been bu ilt and the tim e was extended for another 
two years, the  Clermont being launched a m atter of a very 
few weeks before the extended tim e lim it expired.

There has been a good deal of discussion as to F u lto n ’s 
precise claim  to the credit of jiioneer. U n til the Clermont, he 
had not been particu larly  successful, for although he had bu ilt 
a steam er on the Seine some years previously, she was ad­
m itted ly  taken from  Sym ington’s Charlotte D undas, w hich 
F u lto n  had watched working, bu t her construction was so 
fau lty  th a t the engine fell th rough her. H e also borrowed the 
plans and specification of John  F itch , the  A m erican steam ­
ship pioneer of 1791, who had com m itted suicide, an em ­
bittered  and disappointed m an. Some years afterw ards a 
com m ittee of the New York Legislature found th a t F u lto n ’s 
steam ers were in  substance F itc h ’s paten t of 1791. Be th a t 
as it m ay, the Clermont was the first steam er to run  for any 
period w ith practical success and profit to her owners. She 
was an ugly flat-bottomed wooden paddler, 130ft. long (later 
lengthened to 140ft.), by 16 |f't. wide, w ith a burthen of 160 
tons. She was given two masts and a ta ll funnel and leeway 
was checked by two leeboards. In  general model she resem­
bled a Long Island  skiff, and owing to the w eight of her 
m achinery she had very little  buoyancy, only ju st sufficient for 
riv er work.

The m achinery of the Clermont was b u ilt by Boulton and 
W a tt, Soho, near B irm ingham , and a num ber of th e ir  skilled 
workmen went across to the U nited  States to assist in  its erec­
tion and fitting . I t  was a steeple engine w ith  a cylinder 24in. 
in diameter by 48in. stroke, having the bell-crank motion work­
ing  a cast iron m ain shaft. I t  is reported th a t on her earliest 
trip s men used to stop up holes in the engine with molten 
lead. The cylinder and the parts of the engine which had
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Perspective View of the Propelling M achinery of the “ Clerm ont.’1 

(B locks k in d ly  lent by “ The M arine  E ngineer.")
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over because of non-paym ent of the freigh t. The condenser 
was of the size and type then  hab itually  used for land engines 
and, as in land practice, it stood in a large cistern of cold 
water. The large capacity of this cistern, in addition to the 
heavy weight of the engine and boiler fittings, had a lot to do 
w ith dim inishing the buoyancy of the ship to a dangerous point 
and m aking her almost unm anageable u n til new steering gear 
was fitted. The engine worked the two paddle by means of 
bell-cranks, flywheel and spur gearing, whieh had been de­
signed and executed by F u lton  him self. The paddles wrere 
15ft. in  diam eter, each wheel having eight floats 4ft. long 
w ith a dip of 2ft. To beg-in w ith, these paddles were un ­
covered and drenched the passengers when they worked, but 
la ter, boxes were fitted over them  and th is p a rticu la r dis­
comfort was overcome. At the same tim e it was still neces­
sary to disconnect one paddle when it was desired to take a 
sixteen point tu rn .

The engine was supplied w ith steam  by a low-pressure 
copper boiler, 20ft. long and 7ft. h igh by 8ft. wide, which 
was made by Cave and Sons, and weighed 4,399 lb ., in  addi­
tion to the m asonry in  which it was set. W hen the Clermont 
was reconstructed th is was replaced by a sheet iron boiler, 
which unfortunate ly  burst in  service. The funnel rose 30ft. 
above the deck and was nearly  as ta ll as the masts, owing to 
th e ir having to use wood fuel in  her early  days.

Such was the early  history of the ship which was designed 
for the day passenger trade between New York and A lbany, 
being named Clermont a fte r Chancellor L ivingstone’s resid­
ence, renam ed K atherine of Cleremont a fte r his wife, for a 
short tim e, and finally called N orth  R iver. A fter a pre­
lim inary  spin she was given a tria l from New York to Albany 
in August, 1807, but owing to the floats dipping too deeply 
into the w ater she only contrived a little  less th an  five miles 
an hour. A fter a trip  or two th is was rectified, boxes were put 
over the paddles and a covering over the boiler. These changes 
effected some slig h t im provement, particu la rly  in  comfort, and 
she was put on to the passenger service for the rest of the 
year, during  which she suffered innum erable collisions, which 
were not unconnected w ith the jealousv of the river skippers. 
This caused the New York legislature to pass a special Act 
providing a fine and im prisonm ent for any attem pt to damage 
her. D uring  the w inter season she was lengthened 10ft. and 
considerably strengthened, a poop was added, and her speed
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appreciably increased, so th a t in 1808 she was crowded w ith 
passengers on tbe regu la r New York-Albany run , being joined 
by F u lto n ’s Car of N eptune  and Paragon at tbe end of tbe 
year. She ran  on th is service un til 1814, by which tim e there 
was quite a fleet of ships on the river, when she was laid  aside 
and a fte r some years scrapped.

N u m b e r  o f  S c r e w s  in  L a r g e  L i n e r s .

“  S h ip b u ild in g  a n d  S h ip p in g  R eco r d ,”  J u ly  3rd, 1930.

The possibility of in troducing five screws for the propul­
sion of large liners was m entioned by General de Yito in  his 
in teresting  paper re la tin g  thereto. He suggested th a t in  view 
of the continuous ru n n in g  a t fu ll power i t  would be advisable 
to limit the power per screw to 40,000 S .H .P. A lthough in Ita ly  
the Ansaldo Shipyard is building three cruisers having 48,000 
S .H .P . (designed) on each screw, th is was considered by the 
distinguished au thor to be h igher than  should be adopted in 
m erchant practice. Of course these rem arks have reference 
only to the largest and fastest liners. F or power rang ing  from
90,000 to 120,000 S .H .P ., three screws m ight be adopted; 
from 120,000 to .160,000 S .H .P ., four screws are desirable; 
beyond 160,000 S .H .P ., five propellers m ay have advantages. 
Such were General de V ito’s suggestions. From  the point 
of view of lim itin g  the power per shaft so th a t the stresses 
may be kept w ith in  reasonable lim its five would have advant­
ages over four. I t  is very doubtful w hether there would be 
any fu rth e r advantage, bu t ra th e r the reverse. Such com­
plications would arise th rough attem pting  to accommodate five 
sets of m achinery th a t the problem  m igh t baffle solution. 
F u rth e r, the screws would overlap in projection to an extent 
which would induce grave in terference. The suggestion to 
adopt trip le  screws in vessels having from 90,000 to 120,000
S .H .P . does not commend itself. Triple-screw vessels are 
seldom very efficiently propelled.

B u r g e r h o u t  t o  B u i l d  W e r k s p o o r  E n g i n e s .

“  S h ip b u ild in g  a n d  S h ip p in g  R eco r d ,”  J u ly  3rd , 1930.

N. V. B urgerhou t’s Shipbuild ing and Engineering  W orks, 
Rotterdam , have arranged a licence agreem ent w ith the 
W erkspoor W orks, Am sterdam , for the construction of four- 
stroke cycle Diesel engines of W erkspaor type. B urgerhou t’s 
already build  the two-stroke cycle Nobel Diesel E ngine. They



498 No E x c u s e  f o b  t h e  U s e  o f  S t e a m .

have recently booked an order for a 11,500 ton motor tanker 
with two B urgerhout-W erkspoor engines of 2,000 B .H .P . each, 
and two sim ilar engines for vessels to be b u ilt by other ship­
builders. I t  is understood th a t th is tanker and these engines 
are under construction for the Anglo-Saxon Petroleum  Co. 
L td ., London.

No E x c u s e  f o e  t h e  U s e  o f  S t e a m  i n  S h i p s  n o w  U n d e r

C o n s t r u c t i o n .

A m er ica n  “ M o to r sh ip ,"  J u n e , 1930.

There seems to be a widespread misconception, particu larly  
in th is country, concerning the lim itations of the Diesel engine 
for ship propulsion. The thought has been expressed by men 
seemingly well versed in  other general subjects perta in ing  to 
m arine engineering, th a t all of the ships under construction 
and contracted for in Am erican yards, with the possible ex­
ception of a few tankers, are beyond the power range of the 
Diesel— th a t is to saj7, they are too large and too powerful to 
be propelled w ith such m achinery.

Opinions of this kind are not based upon sound reasoning or 
careful observation of what is going on in the world about 
us. Thus far we have not started to build , nor have we con­
tracted  for the construction of any ships appreciably larger 
and more powerful than  the big foreign motorships. As a 
m atter of fact th is country has not committed itself to the 
construction of more th an  two ships which m ight be classed as 
out of the power range of a direct drive Diesel installa tion, 
and as yet there is no commercial ship in the world, the con­
struction of which is started or under consideration, which 
could not be successfully powered with Diesels if  electric or 
gear transm ission were employed.

I f  there is any lim it to the practical application of Diesel 
engines to ship propulsion, the size of the ship, her power and 
speed are of less moment th an  the route upon which she will 
operate.

A modern steam-power installa tion  is somew'hat lig h te r and 
less costly to begin w ith than  a Diesel installa tion  of sim ilar 
power. E ven tua lly  the difference in w eight w ill be equalised 
by em ploying Diesels of h igher speed, and the difference in 
first cost w ill not be g reat when methods of m achinery in sta lla­
tion are improved. H ig h  cost in  th is country of the la tte r  is 
largely due to lack of experience in our shipyards in m aking
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Diesel engine installations. This fact cannot he convincingly 
disputed now th a t foreign yards frequently  install the m achinery 
in motorships w ithout additional cost over th a t of insta lling  
steam m achinery, and only a few of them  dem and as m uch 
as ten per cent, additional for the Diesel work. W ith  the 
differences in first cost, w eight, and fuel consum ption well 
established, there rem ains only two m ajor factors to be taken 
into consideration in  order to reach a definite conclusion as 
to w hether steam  or Diesel power should be employed in  a ship. 
These are the length  of the run  and the difference in  price of 
fuel for the two kinds of m achinery—not the power of the 
m achinery. O ther items such as the size of the crew carried, 
the am ount of wages paid and the percentage of tim e the ship 
is in port or a t sea are of secondary im portance.

By com paring the highest known ra te  of fuel consumption 
for the m otorship w ith the lowest ra te  for the steam ship, the 
difference in  favour of the form er is found to be about two to 
one. Therefore if  the m achinery in  a steam ship weighs 100 
tons less th an  the m achinery in a motorship of sim ilar power, 
th a t difference in  w eight will be compensated for on any route 
requ iring  the motorship to carry 1O0 tons of fuel— thereafter 
w eight conditions favour the la tte r. To equalise, in term s 
of cost, the difference in ra te  of fuel consumption between 
steam  and Diesel power, i t  is necessary to operate on a route 
where the price of Diesel fuel is a t least twice as m uch as for 
steam er fuel. I t  is difficult to find trade routes fu lfilling  
these two requirem ents essential to the economical application 
of steam  to ship propulsion. And so fa r as ships undei con­
struction in  Am erican yards are concerned, none of them  are 
being b u ilt to operate on such routes. Some of them  look 
big  to us because u n til recently  we have not been build ing  
ships. W e g ran t, however, th a t as m otorships some of them  
would be big— a few would compare favourably w ith  the 
passenger m otor-liners owned by F rance, G erm any, E ng land , 
Sweden, I ta ly , H olland and Jap an , to m ention the countries 
which come most readily  to m ind.

U p w a r d  T r e n d  o f  O i l  P r o d u c t i o n .

“  The M otor S h ip /’ Ju ly , 1930.

There is apparen tly  some fear in Am erica among oil-produc­
ing  companies th a t the oil situation m ay again tend  to get out 
of hand. D uring  the past two m onths production has shown 
an upw ard tu rn , although it is still below last year’s figure,
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and it m ay be remembered tb a t in A ugust, 1929, there was an 
unprecedented rise in  output, u n til a record figure of nearly  
three m illion barrels per day was reached.

There is, according to the A m erican technical journals, an 
urgent need for fu rth e r curta ilm ent of production in  the 
U nited  States, and evidently  we are as fa r as ever from any 
shortage of oil.

S e r v i c e  R e s u l t s  w i t h  M o t o r  S h i p s .

“  T h e  M otor  S h ip ,”  J u ly , 1930.

Some rem arkable figures have become available re la ting  to 
the results obtained w ith six sister ships owned by the 
Runcim an Moor Line, all 8,100 ton Doxf'ord-engined vessels, 
two of which were bu ilt in  1924 and four in 1928. They are the 
Vine moor, Westmoor, Glenmoor, Innesmoor, Jedm oor and 
TSorthmoor. All have a tr ia l tr ip  speed of 10^ knots.

The to tal period of combined service for all the ships is 
about 10’ years, and the average consum ption for the whole of 
this tim e, tak ing  the mean of the six vessels, works out at 
0-323 lb. per i.h .p . hour, or 0-36 lb. per s.h .p . hour for the 
m ain engine alone. The average engine power is 1,615 i.h .p ., 
and the average speed for the whole tim e is 9-65 knots. The 
daily consumption for the engine alone averaged 5-6 tons per
24 hours. The lubrica ting  oil consumption works out a t a 
mean of 9^ gallons a day for all six ships over the period in 
question.

The particu lars available for two of the ships, each for more 
th an  three years’ service, showing the to tal m ain and aux iliary  
m achinery repairs, indicated an expenditure of well under 
£‘200 per annum  for each ship. The vessels were a t sea the 
normal tim e annually , nam ely, about 240 days.

The available details seem to show a good case for the in ­
stallation of Diesel-electric aux iliary  p lan t, since the am ount 
of boiler oil consumed was approxim ately 25% of th a t required 
for the propelling engines.

E n t e r p r i s e  i n  J a p a n

"  T h e  M otor  S h ip ,”  J u ly ,  1930.

W e referred in  tbe Ju n e  issue of “ The M otor Ship ”  to 
the construction in  Jap an  of a 12,000 ton m otor tanker, the 
designed service speed of which is 14 knots, which is greatly



S t r e n g t h e n i n g  S t . P a u l ’s. 5 0 1

in  excess of th a t  in any existing tanker. In form ation  is re ­
corded th is m onth of another oil-carrying ship of approxi­
m ately the same characteristics but equipped w ith single-screw 
m achinery of 7,200 B .H .P . I t  is evident th a t Japanese owners 
have the courage of th e ir  convictions in th e ir belief of the 
fu tu re  for high-speed tankers, and in  m any other directions 
the Japanese are showing considerable enterprise in  the de­
velopm ent of Diesel engines and motor .ships.

An exam ple is to be found in  the arrangem ents which are 
made for tra in in g  engineers. The Im peria l Governm ent 
established about a m onth ago a special institu tion  for t ra in ­
ing students of 11 local navigation schools for a period of one 
year on actual sea service. F o r th is purpose two large tra in ­
ing ships w ith aux iliary  Diesel propulsion, the Kaiwo Ma/ru 
and the N ihon M aru, have ju st been completed, these being 
2,400 ton vessels w ith 1,200 B .H .P . Diesel m achinery. A 
fishery tra in in g  craft, the H akuyo Maru, has also been b u ilt 
for the Governm ent Fisheries College, w hilst a special Diesel 
tug  60f't. in  length  has been placed in  service lately , b u ilt for 
the Tokyo H ig h er N avigation College. I t  has been con­
structed to enable students to become accustomed to hand ling  
Diesel engines.

W hen it is considered th a t during  the course of th is  year 
Jap an  will tu rn  out eight large m otor passenger liners— a 
bigger num ber and tonnage th an  any other country—it will 
be realised th a t Japanese sh ipbuild ing is m aking great strides, 
even though a t the present tim e the outlook is shadowed by 
the prospects of depression.

S t r e n g t h e n i n g  S t . P a u l ’ s .

"  T h e  E n g in e e r ,”  13th  J u n e , 1930.

Sheffield continues to do its share in  the g reat work of 
m aking St. P a u l’s C athedral safe for fu tu re  generations. L ast 
week Brown B ayley’s Steel W orks, L td ., began the delivery of 
the second g reat chain of stainless steel which i t  has made for 
the purpose of b ind ing  the dome together to check the ex­
pansion of the piers. There are th irty-tw o links, each 
m easuring 16ft. 3 in ., and the whole chain weighs about 30 
tons. I t  will be embedded in concrete, and will line the out­
side of the bastions supporting the dome. As previously re­
ported, o ther Sheffield firms have also made valuable con tri­
butions to the work, steel for the piers having  been supplied 
by Hadfields, L td ., and Thos. F ir th  and Sons, L td .
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T h e  N e w  C a n a d i a n  P a c i f i c  L i n e r  “  E m p r e s s  o f  B r i t a i n . ”

"  The E n g in eer,"  13th June , 1930.

The new 42,500 ton passenger liner, the Empress of B rita in , 
which was successfully launched at 1.6 p.m . on W ednesday 
la s t by the P rince of W ales from  the yard  of John  Brown and 
Co., L td ., a t Clydebank, w ill, when completed, be the largest 
vessel of the C anadian Pacific fleet and the largest ship to pi) 
between any two ports of the B ritish  Em pire. She has been 
specially designed to meet the requirem ents of her owner’s 
A tlan tic  service between Southam pton, Cherbourg, and Quebec, 
and her designed sea speed is to be about 24 knots. The overall 
length  of the new liner is 758ft., w ith a breadth  moulded 
of 97ft. 6 in ., and a depth to “  B ”  deck of 60ft. 9 in ., while 
the loaded draught is 32ft., w ith a m easurem ent of 42,500 
tons. W ith  her s tra igh t forward raked stem and cruiser stern, 
and her stream -lined funnel of pear-shaped section, .she i.s a 
handsome ship. The new liner is designed to carry  up to 
452 first-class passengers, 260 tourist th ird , and 470 third-class 
passengers, and the accommodation in all classes is of the 
highest A tlantic type. The decks include a continuous shelter 
deck over the upper deck, and a bridge deck over the shelter 
deck, which extends the fu ll length  of th e  ship. O ther upper 
decks include a prom enade deck, which extends over three- 
quarters of the length  of the ship, a boat deck over h a lf the 
length  of the ship, and a sun deck above. The d in ing  saloon 
is the largest unp illared  space yet embodied in a ship  of h e r 
class. The safety and navigational equipm ent is of the very 
latest type. The new liner will be propelled by a quadruple- 
screw, single-reduction, geared turb ine installa tion , working in 
conjunction w ith high-pressure water-tube boilers. This 
m achinery installa tion is the largest and most im portan t of its 
type yet bu ilt. The working pressure, of the turbines isl 
375 lb. per square inch, w ith a m axim um  boiler pressure of 
425 lb. per square inch, and 700 deg. F ah . to ta l superheated 
tem perature.

B o i l e r  E x p l o s i o n  I n q u i r i e s . F r a c t u r e  o f  t h e  L o w - P r e s ­
s u r e  S l i d e  V a l v e  C h e s t  o f  S . S .  “  K e l v i n i a . ”

“ E n g in e e r in g ,"  4 th  J u ly ,  1930.

The accident to the engines of the S-S. K elvin ia  was of a 
very unusual character, and it was shown to have been caused 
by the accum ulation of steam under considerable pressure in 
the low-pressure slide valve chest while the engines were
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stopped a t sea. The engines were of the ordinary  trip le-ex­
pansion type and were supplied w ith steam a t 190 lb. pressure. 
W hile on voyage from Balboa to San Pedro, on Jan u a ry  11th, 
1929, the centrifugal eirculating-pum p engine developed a 
bad knock. As the knocking increased it was decided to stop 
the pum p for read justm ent, and circulate w ater th rough  the 
m ain condenser by means of the ballast pum p. The change 
over does not appear to have been carried out in  a very efficient 
m anner, and a series of m inor troubles arose owing to the m ain 
in jection valve being left open and the w ater from  the ballast 
pum p not finding its way to the condenser. The vacuum  in 
the condenser was lost, the pressure in  the au x ilia ry  exhaust 
system rose, the dynamo stopped, and finally the m ain engines 
brought up w ith the low-pressure slide valve covering top and 
bottom  ports. Owing to the pressure of a connection from the 
aux ilia ry  system to the low-pressure slide valve chest, steam 
then accum ulated in the chest which finally burst. There was 
a relief valve on the aux ilia ry  exhaust system, b u t th a t had 
been rendered inoperative, there were relief valves o il the low- 
pressure cylinder, bu t, under the circum stances, the excess 
steam  could not find its way into the  cylinder. There was, 
however, no relief valve in the chest itself. The slide chest 
was a separate casting about 7ft. square and 2ft. deep w ith 
walls l j in .  th ick , and n a tu ra lly  the accident was a bad one. 
A fter the occurrence the engine was arranged to work com­
pound, the ship returned to Balboa where a new slide chest 
was made, and to this were fitted two 3^in. re lief valves to 
lift a t about 25lb. pressure. The relief valve on the aux iliary  
exhaust system was also altered  so th a t  it could not be ren­
dered inoperative by screwing down. The engines were made 
by the Sun Shipbuild ing  Company, Chester, P ennsylvania, 
TJnited States of A m erica, in 1918, and the ship belonged to 
the Glasgow Steam ship Co., L td ., Glasgow.

M a r i n e  W a t e r - T u b e  B o i l e r

“  The E n g in eer,"  20th Ju n e , 1930.
An interesting  boiler em bodying the latest developments in 

high-pressure boilers for service afloat is shown below. This 
is one of a batch  nearing  completion by John  I .  Thornyeroft 
and Co., L td ., Southam pton.

Eacli boiler has a to ta l surface of 8,880 square feet designed 
for 500 lb. working pressure and a superheat of about 280 deg. 
P ah ., the a ir  being preheated before reaching the bu rner open­
ings.
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These boilers were designed by John  I. Thorny croft and Co., 
in collaboration w ith the A dm iralty , and several novel features 
have been embodied in the design.

The barrels, which were made by John  Brown and Co., 
Sheffield, are of forged steel w ith ends closed in , and machined 
a ll over in terna lly  and externally . The top barrels are 2 -̂in. 
thick in way of the tube plates, and the lower barrels 1 1 1 / 16th 
inch, and the shell is made flange thickness in  way of m ount­
ings to enable pads to be dispensed w ith. The generating  
tubes are of seamless solid drawn steel, the two fire rows being 
l f in . ,  the next four before superheaters l^ in ., and the re­
m ainder lg in . external diam eter.

The superheaters are of the hairp in  type, w ith solid forged 
cylindrical headers. The ends of the headers are solid w ith 
the barrels and thickened portions are left in  way of m ountings 
to avoid pads. P la te  baffles are fitted in the headers to give 
double flow.

The tubes, which are l | i n .  external diam eter, and of low 
carbon steel, lie horizontally in  the nest of generating  tubes, 
the headers being parallel to the fronts of ihe boilers. Suitable 
supports of “  E ra  ”  steel are fitted in  the boilers to carry  the 
superheaters. This type of superheater has proved very suc­
cessful and was fitted to H .M .S. Meteor and M astiff as far back 
as 1914.

The space in  the vessel allocated to these boilers being very 
restricted and lightness an essential feature, the a ir heating  
arrangem ents consequently had to be kept small and compact. 
The bulk of the heating  surface of the a ir  heaters is made up 
of tu b u lar heaters, bu t a variation  from the usual type w ith 
cylindrical tubes has been made by stream -lining the tubes 
to reduce the space occupied and the a ir  pressure across the 
heaters as m uch as possible. The casings also have been 
utilised to preheat the air, which, afte r leaving the heater 
tubes, is led across them .

Before finally deciding on the type of heater to be fitted, 
experim ents were carried out, space available, etc., being taken 
into consideration, and it  was decided th a t the stream -lined 
tube type best met the case.

To offset, as fa r as possible, the increase in a ir  pressure 
necessitated by a ir  heaters, in  addition to stream -lining the 
heater tubes, as previously m entioned, the combustion tubes 
were specially designed, and it  is estim ated th a t the to tal drop
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of a ir  pressure from  stokehold to funnel will be in the region 
of 4 |in .  to Sin. at full power, i.e ., bu rn ing  over 1 lb. of oil 
per square foot of hea ting  surface per hour. This figure com­
pares w ith 5 jin . to tiin. w ith the old type of combustion tubes 
w ithout a ir  heaters.

Cockburns’ safety valves of the fu ll bore type are fitted for 
saturated  and superheated steam, the la tte r  being set to lif t  
at a sligh tly  lower pressure th an  the saturated  valves, to en­
sure a flow of steam through the superheater tubes. The w ater 
gauge fittings are of Dewrance and W all type, screw-down 
valves being fitted. The feed regu la to r is of the Contraflo 
type supplied by W eirs.

These boilers are being b u ilt by John  I .  Thornycroft and 
Co., L td ., to the order of the Parsons M arine Steam  Turbine 
Co., L td ., and are to supply steam  to tu rbines being b u ilt by 
the la tte r  company.

M b . S p e r r y  a n d  t h e  G y r o s c o p e .

“  The E ngineer,”  20th Ju n e , 1930.

In  several obituary  notices of Mr. Sperry, he is described 
as the inventor of the gyroscopic compass. W e are not aware 
th a t he ever claim ed th a t distinction in  unqualified term s. Mr. 
S perry’s first gyroscopic compass was installed  in  the U nited  
States battleship  Delaware in  1911, bu t in  1910 the Anschutz 
brothers were producing a well-developed, if im perfect, form 
of the device. M r. Sperry undoubtedly deserves the honour of 
having  devised an orig inal type of gyroscopic compass and of 
having  added to it equipm ent for recording the ship’s course, 
for steering her autom atically  and so forth . I f ,  however, any­
one is to be credited w ith “  the ”  invention of the gyro­
scopic compass, i t  should be Foucault, who in 1855 demon­
strated  or sought to dem onstrate the ro tation  of the earth  by 
m eans of a gyroscope. M r. Sperry b rillian tly  applied gyro­
scopic principles, not only in compasses, but for the stab ilisa­
tion of ships and aeroplanes. I t  m ay w ith justice be said to 
be the only system of gyroscopic stabilisation for ships which 
so fa r has been developed beyond the experim ental stage. 
Among recent gyroscopic applications introduced by Mr. 
Sperry’s Company we m ay m ention the Sperry gyro direction 
ind icator for aeroplanes and the Sperry artificial horizon. 
The second-named device consists of a gyroscopically m ounted 
wheel driven by a small V enturi tube, and is combined with
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an ind icator which shows the p ilo t oi an aeroplane, whether 
he is diving or clim bing, and w hether he is flying level or 
w ith one of his wings low. The instrum ent has already proved 
its value, both to pupil fliers and to skilled pilots flying 
through clouds or in o ther conditions in  which the na tu ra l 
horizon is obscured.

T h e  W o u l d  P o w e r  C o n f e r e n c e  a t  B e r l i n . P o w e r  S u p p l y  
o n  S h i p s .

“ The E n g ineer,"  27tk Ju n e , 1930.

In  this section, as m ight be expected, B ritish  authors p re­
dominated, G reat B rita in  having to be credited w ith four out 
of the seven papers which were presented. The chair a t the 
m eeting was appropriately  taken by S ir Charles Parsons. 
Three of the papers dealt w ith  oil engines, the o ther four being 
concerned w ith steam turbines, boilers, systems of boiler firing, 
electrical propulsion and the design and perform ance of 
aux iliary  m achinery. Special atten tion  was paid to the use 
of high-pressure steam at sea, this subject form ing the basis 
of a paper presented by S ir Charles Parsons, M r. R . J .  W alker, 
and Mr. S tanley S. Cook. These authors emphasised the ad­
vantages which were to be derived from the use of h igher 
steam  pressures and tem peratures. The greater the pressure 
the h igher the average tem perature at which the heat enters 
the working fluid, so th a t the theoretical conditions for effi­
ciency are improved by increasing the pressure. The theo­
retical aspect was discussed a t some length , and it was shown 
tha t high-pressure steam up to and even beyond 1,000 lb. per 
square inch undoubtedly presented possibilities of increased 
woi'king efficiency. A lthough a working pressure of 1,000 lb. 
per square inch was used by Loftus Perkins as early  as 1824, 
it was not u n til quite recently th a t working pressures h igher 
th an  200 lb. per square inch were used in B ritish  m ercantile 
ships and 275 lb. per square inch in  water-tube boilers for 
naval service. The adoption of' h igher working pressures in  
land installations in B rita in , A m erica, and in  Europe had in ­
fluenced m arine practice. The first modern high-pressure 
steam installa tion  aboard a ship was th a t of the Clyde turb ine 
steam er K in g  George V., the turbines of which were bu ilt for 
a working pressure of 500 lb. per square inch and a steam 
tem perature of 750 deg. F ah . The success of the K ing  George 
V . had influenced the bu ild ing  of la rger hig'h-pressure steam 
installa tions for liners of the C anadian Pacific Duchess and



S ix t y  Y b a h s  A g o . 5 0 7

Empress classes. In  these ships a series of th ree  turbines 
grouped around a common gear wheel tran sm ittin g  power to 
the propeller shaft, was used. T hat type of drive enabled 
turbines of an efficient and robust type to be employed. The 
excellent results of the Duchess of Bedford, w ith  her 0-57 lb. 
of oil per S .H .P . hour for the m ain and aux ilia ry  engines, in ­
clud ing  the steering gear, were referred to, and a layout of a 
quadruple-serew tu rb ine installa tion  w ith 160,000 S .H .P . out­
put, operating a t a steam  pressure of 600 lb. per square inch 
and 750 deg. F ah . to ta l tem perature, was g iven ; w ith i t  an 
overall oil fuel consum ption of 0-54 lb. per S .H .P . hour 
would be obtained. The authors foresaw an oil consum ption 
even less than  0-5 lb. for an installa tion  which would embody 
in i t  a ll the latest improvements in aux iliary  p lan t and stage 
feed heating. W ith  such a fuel consum ption the h igh-pres­
sure steam p lan t was considered by the authors to provide the 
cheapest form of m arine propulsion.

S i x t y  Y e a r s  A g o .
“  The Engineer,”  4 th  Ju ly , 1930.

Sixty  years ago the Pacific P a ilw ay  had ju s t been com­
pleted and opened to traffic. To the trave lle r across the 
W estern States of Am erica it afforded for the first tim e a means 
of journeying  alternative to the pony express, the covered 
wagon, or the voyageur’s canoe. A dventure did not, however, 
disappear w ith its construction. I t  had been b u ilt in  the face 
not only of g reat n a tu ra l difficulties and the rivalry  of con­
flicting interests, bu t of active hostility  on the p art of some of 
the native tribes. The Ind ians frequently  raided the working 
encam pm ents and isolated stations, and when the line was com­
pleted were, on occasion, bold enough to attem pt the holding 
up of a passing tra in . An accident of the kind was reported 
in our issue of Ju ly  8th, 1870. A telegram  from  S alt Lake 
stated th a t on Ju n e  15th the driver of a tra in  approaching the 
P la tte  R iver discovered a band of th ree hundred Ind ians cross­
ing the line. As the tra in  came near them  they em itted loud 
yells. The driver, believing th a t they  were about to attack 
the tra in , p u t on fu ll steam  and dashed through  the band at 
h ig h  speed. T hirteen of them  were killed. No inform ation 
was given in  our note as to the iden tity  of the Ind ians. I f  
they  were Blackfeet or Crows, as they m ight well have been 
from the locality  of the incident, the driver was probably r ig h t 
in  his in terpre tation  of th e ir intentions, for these tribes, p articu ­
la r ly  the Blackfeet, were daring  w arriors as well as thieves.
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If , however, they were Slioshonies or Nez Perces Indians, or 
members of several other possible tribes, th e ir intentions were 
probably peaceable, tiie ir clam our a t the approach of the tra in  
being- characteristic of an In d ian  welcome. Readers of W ash­
ington Irv in g ’s “ A storia ”  and “  The A dventures of 
C aptain B ourneville,”  will recall th a t the early explorers and 
trappers in  the W estern States were repeatedly g u ilty  of a t­
tacking natives whom they thought to be hostile, bu t who in 
reality  were quite peacefully disposed. In  1832, for instance, 
a party  from Captain lionrneviI le’s expedition found a large 
band of Snake Ind ians assembled at a river crossing. The 
trappers and hunters were convinced th a t the natives m eant 
m ischief, and w ithout w aiting to parley fired a volley into 
their midst. M any were killed and the rest fled. The Snakes 
were a poor-spirited nation, downtrodden by other tribes and 
anxious to have the white m an’s friendship and protection. 
Events of this nature generated a b itte r spirit of revenge on 
the p art of the natives and were frequently  the origin of ap­
paren tly  unprovoked outbreaks of bloodthirstiness. T hat the 
Ind ians of 18T0 still retained the revengeful characteristics of 
th e ir fathers may be inferred from the fact th a t the incident 
on the Pacific R ailw ay was regarded as likely to endanger 
peace on the border and to react on the safety of the line.

TuR B O -E LE C T R IC  PROPULSION.

“  The E ngineer,”  4th Ju ly , 1930.

The Platano, the turbo-electric cargo and passenger steam er, 
built by Cammell L aird  and Co., L td ., for Elders and Fyffes, 
L td ., has returned to the Mersey afte r carrying- out successful 
official speed and consumption tria ls. The speed was consider­
ably in excess of contract requirem ents. The Flatano  is 415ft. 
long, w ith a breadth  of 56ft., and a depth of 34ft., having a 
displacem ent of about 10,500 tons. The m ain electric pro­
pulsion equipm ent, supplied by the B ritish  Thomson-Houston 
Company, consists of one 5,500 kw. turbo-alternator, which 
supplies current to a three-phase synchronous motor. The 
vessel’s cargo spaces are specially insulated for the carriage 
of fru it.
E n g i n e e r  O f f i c e r s  i n  t h e  M e r c h a n t  M a r i n e  R e q u i r e  

T e c h n i c a l  a n d  P r a c t ic a l  T r a i n i n g .

A m erican “ M o to rsh ip /' Ju ly , 1930.
There has been some talk  and not very m uch action in  an 

attem pt to improve upon our tim e honoured method of recruit-
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m g sh ip ’s officers and engineers from  the rank  and file of u n ­
licensed seafarers. So fa r as the deck officer problem  is con­
cerned, it  has 110  bearing on the m otorship which does not also 
apply  to the steam ship. This is less true  of the licensed per­
sonnel in tlie engineroom. Yet no effort has been made by tbe 
school ships to differentiate between the tra in in g  of motorship 
engineers and steam ship engineers. T h at is perhaps ju st as 
well, for the m otorship and her m achinery which will not be 
called upon to employ the graduates of these nautical in stitu ­
tions of learn ing , dealing as they do in  the technology of ob­
solete steam  power alone.

W e have two classes of institu tions of learn ing  which com­
bined are capable of solving any fu ture problem  of m anning 
our s h ip s ; one is the college, and the o ther is th a t division of 
the school of hard  knocks which is represented by the sea. I f  
we m ust forego the advantages of one, we can best dispense 
w ith the form er. P rac tica l tra in in g  aboard ship is indispens­
able to a successful career as a sh ip ’s officer or engineer. It is 
an inescapable fact, however, th a t ships would be better off if 
officered by college men, and m any graduates of our colleges 
would be better off if they were capable ship officers.

The difficulty is of a psychological natu re , due prim arily  to 
the fact th a t it is alm ost impossible to find a hardw orking- 
gentlem an type of ind ividual. Our schools find a means of 
inducing boys to endure strenuous physical effort in the form 
of sport, bu t it is one of the ironical facts of life, th a t ju st as 
soon as the boy is paid to exercise his braw n he finds it as re­
volting  as it  was in trig u in g  when he paid a handsome sum for 
the privilege of doing it.

Seafaring college men m ay become a m atte r of fact and not 
of fancy when the mass production methods of education 
swamp the m arket ashore w ith  educated labour. I t  is indeed 
unfortunate  th a t so few of the graduates of technical colleges 
look upon a career at sea as being w orth striv ing  to a tta in . 
O ur shipowners are somewhat responsible for this condition. 
W hen a boy just out of school applies to them  for em ploym ent 
be is offered a clerkship in the office or no thing at all. He 
m ay be led to believe th a t a w onderfully successful career lies 
in  store for him  in the shipping business; bu t once he is placed 
on a routine job, he finds advancem ent veiy slow, and the pay 
is barely enough to feed and clothe him . W ere he induced to
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solved, advancem ent inevitable and tbe increases in  pay very 
attractive , if lie were striv ing  to become an officer.

Tbe school ship which is not a college accepts gram m ar 
school graduates and offers an in teresting  and enjoyable two 
years of outing to its scholars who seldom follow the sea once 
they have graduated. I t  is w orthy of note th a t, insofar as the 
engineroom is concerned, a chief engineer would en trust a 
watch to a competent oiler in  preference to a recently graduated 
schoolship engineer.

W hile it is desirable u ltim ately  to obtain men of good 
education and a high degree of intelligence for the licensed 
berths aboard ship, th is is 110  more true  of the motorship th an  
of the steamer. At present we have more licensed engineers 
for both steam and motorships th an  our m erchant m arine re­
quires. U nquestionably, this surplus is dup to the ease w ith 
which licences m ay be obtained, a condition responsible for the 
licensing of m any incom petent men.

I f  the Diesel engine were incapable of being operated by 
seafaring engineers of average ab ility , our motorships would 
have suffered very severely because the rules which govern the 
licensing of engineers emphasise the im portance of a know­
ledge of steam. Our steamboat inspectors and exam ining 
boards are steamship engineers, and it  has been remarked th a t 
they  rem ain inordinately  com m itted to the propounding of 
questions perta in ing  to steam m achinery while exam ining 
m otorship engineers for license.

T h e  C o u r s e  o f  M o t o r  S h i p b u i l d i n g .

“ The M otor Slhip,”  A ugust, 1930.

M otor ships under construction now represent 6 3 | per cent, 
of the to tal w orld’s tonnage being bu ilt. In  th is country  the 
figure is 60 per cen t.; abroad it is 66 per cent. These propor­
tions are, in  each case, h igher than  have previously been noted 
a t any tim e, and they  are impressive even if allowance be made 
for the fact th a t more than  one-third of the tonnage being b u ilt 
is for oil carrying, and th a t tankers are alm ost exclusively pro­
pelled by Diesel m achinery.

In  1920, steam ers represented 90 per cent, of tonnage under 
construction. In  1925 m otor ship and steam er tonnages in 
course of production became practically  equal, and th is condi­
tion , w ith slight variations, rem ained for the following four 
years. Twelve m onths ago the oil-engined vessel began to
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forge ahead, and at the present moment ships of this class under 
construction represent a tonnage 72 per cent, g reater than  th a t 
of' steam ers, a position quite undream ed of a decade ago.

In  the last q uarter more m o to r. ships were ordered, com­
menced, launched and completed than steam ers, the completions 
to ta lling  51, of 334,000 tons. A year ago, B ritish  steam ers 
then  build ing exceeded m otor ships by about 45 per cent. Now 
the m otor ship tonnage under construction is 50 per cent, 
g rea ter than  th a t of steam ers, and it cannot be too strongly  em­
phasized th a t it is not m otor shipbuilding b u t steam  shipbuild­
ing  which is depressed. In  th is country the tonnage of m otor 
ships on the stocks is 40 per cent, more than  a year ago, and 
abroad the figure is 30 per cent.

These general facts are sufficient to indicate the grow ing 
stren g th  of the shipbuilidng situation under the shadow of 
severe depression which is feared, unless shipowners, and par­
ticu larly  B ritish  owners, come to the conclusion th a t the corner 
in world depression has been, or is about to be turned. F or 
shipowners, more than  those engaged in any other trade, m ust 
lay their plans a t the first signs of revival, or preferably even 
before such signs definitely appear.

I t  is possible, however, th a t too pessimistic a view has la tte r­
ly been taken and th a t there m ust be courage and vision if th is 
country  is to hold its position in shipping. As Mr. Law rence 
Holt, rem arked last m onth, to m aintain  any th ing  less than  the 
largest share in the w orld’s ocean tonnage would be not only a 
dereliction of du ty  but also a national disaster.

Ju d g in g  from build ing  sta tistics at the present tim e, we are 
far from m ain tain ing  th is standard . In this country, 45 per 
cent, of the w orld’s tonnage is being bu ilt, bu t if we analyse 
the figures the situation  is more d istu rb ing  than  th is propor­
tion would indicate. O m itting tankers, the cargo and passenger 
vessels now being constructed in the U nited K ingdom  to tal 
754,382 tons gross, aga inst 1,173,687 tons gross in the rest of 
the world, so tha t we are responsible for only 39 per cent, of the 
w orld’s cargo and passenger tonnage, against 52 per cent, a 
year ago.

In  o ther words, w hilst foreign shipowners are now build ing a 
cargo and passenger tonnage approxim ately equal to 
th a t of a year ago, we are only constructing  some­
w hat under 60 per cent, of last y ea r’s to ta l. The 
position appears even more serious when it is recalled th a t
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the cargo and passenger vessels being built for foreign owners 
are, for the most part, m otor ships of the m ost economical type. 
These figures lead to no other conclusion than  th a t, at any ra te  
for the tim e being, we are losing hold on the shipping situation, 
and are not m ain tain ing  our predom inant position by new 
construction.

I t  m ay be tha t foreign shipowners are unjustified in con­
tinu ing  to build relatively large tonnages of cargo and pas­
senger ships. B ut their policy seems to indicate a g reater con­
fidence in the fu tu re than  is felt in th is country. W hether it be 
rig h t or wrong, however, the effect is the same. The proportion 
of modern and efficient B ritish  cargo tonnage is declining, and 
th a t is a serious thought. That there is too large a tonnage 
afloat for present requirem ents is adm itted, bu t w hether there 
is, even now, too large an efficient tonnage, or will be in a year’s 
tim e, when vessels now ordered will come into service, is another 
m atter.

All experienced owners are well aware of the rapidly chang­
ing  conditions in sea transport, and it will not be satisfactory  
if, when the tu rn  of the tide comes, B ritish  shipowners are less 
able to take advantage of it  than  their C ontinental com petitors. 
There has scarcely been an order for a cargo ship since the 
beginning of the year, and nothing is being done to m ake up for 
the replacem ent of obsolescent sh ip s ; hence, w ith  the least in ­
dication of the lifting  of the gloom which surrounds world 
trade a t the present m om ent, orders for new cargo tonnage m ust 
be placed. And, in so far as the shipbuilding situation  is con­
cerned, the contracting for new cargo ships should be taken  
in relation to orders for tan k e rs ; for the tendency in some 
quarters of considering tanker construction as quite incidental 
or accidental appears to be incorrect.

V iew ing all circum stances in which shipping and shipbuild­
ing are now involved, it seems th a t too m uch emphasis lias been 
laid on the side of pessimism. Experience shows th a t after a 
prolonged cessation of orders such as wTe have noted during the 
past eight m onths, contracts, when again  they begin to be 
placed come rapidly, and prices tend to rise. I t  will not, there­
fore, be surprising  if in the next few m onths a change comes 
over the situation, and in the m eantim e m any shipbuilders and a 
large proportion of engine m anufacturers who have laid them ­
selves out for Diesel construction have no im m ediate cause for 
com plaint. A dm ittedly, the world situation is not too hopeful 
b u t one can err on the side of pessimism.
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“ Tlhe M arine  E n g ineer,”  A ugust, 1930.

The publication of a new edition of L loyd’s R eg ister Book 
is always a notew orthy event, for, apart from the g reat value 
of th is indispensable reference work, the statis tica l tables, 
draw n up w ith  g reat care and clarity , afford to the shipping 
com m unity the only real guide to the changes tak ing  place each 
year in the m ercantile fleets of the world. The 1930-31 edition 
which has ju st been issued includes a full record of about
33,000 steam ers, m otorships and, th a t fast-w aning class of 
freighter, sailing ships.

These tables show th a t there has been a net increase of the 
world to tal of 1,533,332 gross tons, a h igher ra te  than  the  
preceding twelve m onths, when 1,119,653 tons were added. 
These additions represent greater accum ulations of steam  and 
m otorship tonnage since the decline of the sailing ship— the 
reduction has been 2,360,000 tons since June, 1914— continues 
its un in terrupted  course, and to-day the proportion of sailing 
ship tonnage is under 2-3 per cent. The to tal under this head 
is now 1,583,840 tons, a figure which is reduced to 825,000 tons 
by  excluding barges and odd craft usually  towed. T hat is the 
price the sailing-ship owner has paid for the development of 
mechanical propulsion. Consequently for general com parative 
purposes this small proportion m ay be ignored. The to ta l 
tonnage is set out in the following ta b le :—

Great Britain World Total, 
and Ireland.

1930.
Steam ers and m otorships .. 20,321,920 68,023,804
Sailing ships 116,524 1,583,840

Total .......................... .. 20,438,444 69,607,644

1929.
Steam ers and m otorships .. 20,046,270 66,407,393
Sailing ships 120,061 1,666,919

Total .. 20,166,331 68,074,312

Steam  and m otorship tonnage to-day to tals 68,024,000 gross 
tons compared w ith 45,404,000 tons at June, 1914, and
19,511,000 tons at June, 1898. By excluding such vessels as 
tankers, traw lers, river and estuary  craft, vessels on the Great
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Lakes and generally  those less than  5,000 tons gross and over
25 years old, an estim ate has been made th a t the to ta l ocean­
going tonnage is 27,136,200 tons, and of th is  the  B ritish  pro­
portion is as h ig h  as 38-47 per cent., which is more reassuring  
th an  the 29-9 per cent, shown in the next table.

The principal m aritim e countries to-day are given in  the fol­
lowing table, w ith th e ir relative positions at Ju n e , 1914. I t  will 
be noted th a t G erm any has not yet regained her pre-w ar status, 
being still 936,000 tons below her 1914 figure of 5,135,000 tons.

Percentage Tonnage of Steamships and Motorships Owned by 
the P rin c ip a l M aritim e Countries.

1930 1914
G reat B ritian  and Ireland ... 29-9 41-6
U nited States (sea going) ... 15-7 4-5
Jap an  ............ ... 6-3 3-8
Germ any ... 6-2 11-3
Norway ... 5-4 4-3
France ... 5-1 4-2
Ita ly ... 4-8 3-1
H olland 4-5 3-2

As we have already indicated, the figures show the great 
developm ent which has taken place in the use of steam  turb ine 
engines and of internal-com bustiou eng'ines. There are now 
1,464 steam ers of 10,413,000 tons fitted w ith tu rbine 
engines or a com bination of steam turb ines and 
reciprocating  engines, and 3,696 vessels (including  auxi­
liary  vessels) of 8,096,337 tons fitted w ith  internal-com - 
bustion engines, as compared w ith 730,000 tons and 220,000 
tons respectively in 1914. I t  is also in teresting  to note th a t 
while, during  the last 12 m onths, there has been an increase of
1,468,000 tons in the tonnage of m otorships, and of 368,000 
tons in the tonnage of vessels fitted w ith steam  turb ines, the 
tonnage of steam ers fitted solely w ith reciprocating  steam en­
gines has actually  decreased by 220,000 tons. The increase in 
the m otorship tonnage a t Ju n e , 1930, as compared w ith  Ju n e , 
1925, am ounts to 5,382, 000 tons.

An in teresting  feature is the com paratively large proportion 
of m otor tonnage included in the  m erchant navies of some 
countries. W hile the to ta l m otor tonnage am ounts only to 11-6 
per cent, of the  to ta l tonnage owned in the world (in  G reat 
B ritain  and Ire land  11-1 per c en t.) , such percentage is m uch 
h igher in the Scandinavian countries, viz., N orw ay 35-2, Den­
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m ark 32'5, and Sweden 29-4. Among the principal m aritim e 
countries, France and the U nited States have the smallest 
proportions of motor tonnage, viz., 4-1 and 4-7 per cent, 
respectively.

An analysis of the type of m achinery now employed also 
shows th a t there are recorded in L loyd’s R eg ister Book, 150 
vessels, w ith the to tal tonnage of 1,265,929 tons (included in 
the above-mentioned to tals for tu rb ine vessels), which are fitted 
with a com bination of steam  turbines and reciprocating engines. 
A nother in teresting  particu lar is th a t there are 67 vessels w ith 
a tonnage of 308,281 tons which are electrically propelled. Of 
these vessels, 53 of 235,947 tons are owned in the U nited S tates 
including three vessels of over 20,000 tons each. Of the 29,996 
steam ers and motorships of 100 tons gross and upw ards re­
corded in L loyd’s R egister Book, 3,695 are tw in-screw vessels, 
and 128 have trip le or quadruple screws.

There are 3,904 steam ers of 19,857,788 tons fitted for b u rn ­
ing oil fuel, of which 858 of 5,519,291 tons are registered  in 
G reat B ritain  and Ire land , and 1,698 of 8,448,805 tons are 
registered in the U nited S tates of America, the following table 
showing the respective em ploym ent of coal and oil fuel a t the 
presen t tim e as compared w ith 1914:—

1911. 1930.
Percentage of Percentage of 

Total Gross Total Gross 
Tonnage. Tonnage.

Sailing vessels and sea-going barges ... 8-06 2'27
Oil, etc., in internal-com bustion engines 0-45 11'63
Oil fuel for boilers ... ... ... 2-65 28‘53
Coal ... ... ... ... ... 88-84 57‘57

100-00 100-00

These figures, read in conjunction with L loyd’s R eg ister ship­
build ing statistics for the June q uarte r indicate th a t, owing 
to the large num ber of tankers under construction, 131 of the 
148 being m otorships, the proportion of m otorships to steam ­
ships will be h igher a t the end of th is y~ear. I t  is in teresting  
to observe th a t at the end of June, a t which date the statistics 
quoted above are draw n up, the tonnage of m otorships now 
under construction in G reat B ritian and Ireland exceeded th a t 
of steam ers build ing, the figures being 831,159 tons and 556,804 
tons respectively. The m otorship tonnage being constructed 
abroad (1,089,346 tons), is more than  94 per cent, greater
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tlian  the tonnage of steam ers, and there are now being b u ilt in 
the  world 91 m otorships each of <8,000 tons and upw ards, and 
o n ly  30 steam ers of such size under construction. These figures 
include 10 m otorships and 11 steam ers each of 15,000 tons and 
upw ards.

M a c h i n e r y  I n s t a l l a t io n s  o f  B y g o n e  D a y s . T h e  F a m o u s  
O l d  W h i t e  S t a r  L i n e r  “  B r i t a n n i c  ”  o f  1874.

“ T he M arine E n g ineer,"  A ugust, 1930.

The new W hite  S tar cabin liner B ritannic  has a ttrac ted  so 
m uch a tten tion , not only because she is the first large B ritish  
m otor lin er for A tlan tic  service, bu t also because of her own 
qualities, th a t h er first predecessor of the name is particu la rly  
in teresting  a t the moment. So was the second B ritannic  for 
th a t m atter, bu t her interest lay p rincipa lly  in her size, and 
she was so trag ically  short-lived th a t there is a tendency to 
overlook her.

The first ship of the nam e, b u ilt in 1874, was the W hite  
S tar Com pany’s first a ttem pt to make a really  rad ical im prove­
m ent on the design of the pioneer Oceanic of 1871, whose 
advent had caused such a s tir  on the N orth A tlan tic . The 
second type b u ilt for the company had shown certain  im prove­
m ents, but they  were surprisingly  sm a ll; the B ritannic  and her 
sister, the Germanic, were the first real im provem ents, increas­
ing  the tonnage of the Oceanic from 3,700 to 5,000 and the 
speed from 14 to 16 knots. T hat development, as is only 
n a tu ra l considering the tim e th a t had elapsed, was very small 
compared with the changes between the old B ritannic  and the 
new, whose general details are as fo llow s:

B ritann ic  o f 1930. B ritann ic  of 1874.

Gross tonnage ... 26,943 5,004
Net tonnage ... 16,445 3.174
Displacement ... 36,440 9.100
Length ... 680ft. 455ft.
Beam ... 82ft. 45ft. 2in.
Depth 43ft. 9in. 33ft. 9in.
Engines Diesel 4-cyl. comp.
H .P . ................ ... 20.000 (brake) 4.900 (indicated)
Speed 17 knots 16 knots
Consumption per day ... 95 tons 110
Screws 2 1
Passengers ... 1.550 1,300
Cargo ... 14,070* 3,200+

* Deadweight. t  Net Cargo.



W hite Star L iner “ B ritann ic ,” built by Harland & W oolf, L td ., in 1874.
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Both in hu ll and m achinery the B ritannic  was regarded as 
a  wonder ship in  the seventies. H arland  had g reatly  improved 
the lines of steam ers in  the passenger liners th a t he had tu rn ed  
o u t since the ’sixties^ and the principles th a t he had laid  down 
were accentuated in  the B ritann ic , which had a very fine en­
trance, w ith the usual H arland  and Wolff absence of fore foot, 
a long and fu ll m idship section and a beau tifu l ru n  aft. The 
clearance lines a ft were shorter th an  usual, bu t th is certain ly  
did not in terfere w ith her speed as had been foretold when 
they  were first seen.

H arlan d  and W olff’s engineering departm ent, which can 
now tackle such colossal Diesel and steam jobs, was then  in 
a  very elem entary condition and, like her predecessors, the 
B ritannic  drew her engines from  M audslay, Sons and F ie ld , 
o f London, the design being th a t of M r. Charles Sells, of th a t 
firm, who was one of the most b rillian t engineers of th a t day, 
and who had worked for M audslays ever since he had entere 1 
th e  firm as an apprentice in 1837.

The engines were of the double-compound inverted direct- 
ac tin g  type, the two low-pressure cylinders having  a diam eter 
of 83in. and the h igh  pressure a diam eter of 48in., the stroke 
being 60in. The cylinders were placed in  pairs, one above the 
o ther, in  the tandem  system th a t was then  popular. The 
crankshaft, which was the first one of any considerable size to 
be b u ilt up, was 19fin. in diam eter, while the propeller shaft 
was 18in. The m achinery was designed to give 4,900 I .H .P .  
a t 52 r.p .m ., bu t they could be worked up to 5,400 I .H .P .  
w ithout trouble.

E xcept for th is power, a t th a t tim e g reater th an  any th a t 
had been put afloat, there were not m any really  noteworthy 
features about the actual engines of the B ritann ic , bu t they 
were a fine working set which gave very satisfactory results. 
E a r  more in teresting when she first came out was the a rrange­
m ent for liftin g  and low ering the propeller, an idea which 
had been experim ented w ith by H arland  and W olff in  1871 in  
a  sm all steam er, arid whose m ain idea was to perm it the 
screw to be immersed as deeply as possible, perm itting  it to 
work in solid w ater and avoiding racing in  bad weather.

By means of a large universal jo in t the afterm ost two 
lengths of shafting could be drawn righ t up, so th a t the boss 
of the propeller was out of the water, when any ordinary  
rep a ir jobs could be done on it, or lowered u n til it was on a
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leyel w ith  the keel line and fu lly  immersed, no m atter how 
badly the ship was p itch ing . A steam engine was fitted aft 
which lifted  the shaft th rough  the whole arc in  two m inutes, 
w ith aux iliary  hand gear and the after-capstan  as a last re­
source. E xcellent in  theory, this idea involved setting  the 
cylinders w ith a very distinct rake, and the result was stich 
terrib le  v ibration th a t  a fte r a few voyages she had to be taken 
in hand by H arland  and Wolff, L td ., and a t very considerable 
expense altered  back to the more norm al practice, when she 
was a complete success and vibrated no more th an  any other 
fast single-screw ship of her .size.

Steam  was supplied by eight double-ended boilers, each 20ft. 
long by 8ft. lOin. in  diam eter, having 32 furnaces 6ft. 6in. 
long by 3ft. 3in. in  diam eter, and working to a pressure of 
70 lb. per sq. in. The heating  surface was 19,500 .sq. f t ., and 
when the ship was steam ing a t her fu ll speed of 16 knots the 
coal consum ption was 110 tons per day, or 1-8 lb. per I .H .P .  
per hour. The bunker capacity was 1,100 tons.

Like all H arland  and W olff-built ships, the B ritannic  had 
a very excellent installa tion of aux ilia ry  m achinery, in th is 
particu la r, being considerably in advance of her contem ­
poraries. On tr ia l her engines developed 5,400 I .H .P .  w ith­
out difficulty, although the speed was not recorded, as was the 
custom with H arland  and Wolff ships b u ilt for the W hite S tar 
Line.

The B ritannic  left Liverpool for New York, and arrived in 
8 days 1 hr. 58 m in., an  average of 14,469 knots. She soon im ­
proved on th a t, bu t it was not u n til the la tte r  part of 1876 th a t 
she lowered the C ity of B erlin 's  westward record, her tim e 
being 7 days 11 h r. 37 m in., against 7 days 13 hr. 11 m in. of 
the Inm an ships. Im m ediately afterw ards she lowered the 
eastw ard record which her .sister, the Germ anic , had taken 
from the C ity of Berlin . A fter th a t her speed tended to im ­
prove steadily, and it was a ding-dong fight between the 
Britannic  and the Germanic as to who should hold the record.

I t  is difficult to say which of the two sisters was really  
the best, bu t the Germ anic’s m achinery wore out more quickly, 
and in  1895, when she received new engines and boilers, the 
B ritannic  was still going strong, and continued to do so both 
on the W estern Ocean and on the Transvaal W ar trooping ser­
vice. She was the ship chosen to take out to A ustralia the 
B ritish  guard of honour which represented the U nited  K ing­



5 2 '2  T h e  W h i t e  S t a r  M o t o r  L i n e r  “  B r i t a n n i c . ”

dom and the other colonies at the inauguration of the 
Commonwealth.

W hen, in  1903, the B ritannic  was sent to Belfast to be re- 
engined in  the same way th a t her sister had been eight years 
previously, the standard on the N orth A tlan tic  had gone up 
very considerably, and when the cost of installing  modern 
twin-screw m achinery was examined, it was decided th a t it 
was too great, and she was sold to Germ an scrappers for 
£11,500.

T h e  W h i t e  S t a r  M o t o r  L i n e r  “  B r i t a n n i c . ”

“  E ngineering ,”  18th Ju ly , 1930.

A rem arkable example of ship-model construction has been 
placed on view in the lib rary  of the In s titu te  of M arine E n g i­
neers, The Minories, London. The model represents the 
W hite S tar motor liner B ritannic  to a scale of 64 ft. to an 
inch, and has been constructed by M r. Charles H am pshire, 
M .I.M ar.E ., a num ber of whose other ship models have been 
a t the In s titu te  of M arine Engineers for some tim e. This 
latest model, which is a  very beautifu l piece of work, has been 
bu ilt from drawings supplied by Messrs. H arland  and Wolff. 
The boat is represented travelling  at full speed, the sea being 
made from a plastic m ateria l, w ith correctly shaped waves, 
which were formed afte r the study of aerial photographs of 
ships travelling  at different speeds. A ll boats, deck-fittings, 
etc., are made to the correct scale, wdiile hum an h a ir  is em­
ployed for lig h t standing rigg ing , flag and signal halliards, 
wireless aerial and h an d ra ils ; for funnel guys, stays and derrick 
tackle, fine horsehair is used. A ltogether the model is a re­
m arkable piece of work and i.s well worth inspection.

F i r e s  i n  B u n k e r  a n d  C a r g o  C o a l .

“ Shipbuild ing  and Shipping Record,”  Ju ly  31st, 1930.

The Board of Trade has just issued a “  Notice to Ship­
builders, Shipowners, M asters and Engineers ”  (Notice No. 
106), calling  atten tion  to the findings of the Committee of the 
Fuel Research Board, which has been investigating the pro­
blem of the causes of fires which occur in steam ship bunkers 
and in cargo coal. W e have already given an abstract of this 
report (see “  Shipbuild ing and Shipping R ecord,” Jan u a ry  
]6 tli, 1930, pages 71 and 72), and it is of interest to note th a t 
while the Board of Trade strongly recommends all interested
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to make a careful study of th is report, it gives, iu the notice 
under review, the m ain suggestions as to the precautions w hich 
are desirable to prevent spontaneous fires in bunker and cargo 
coal. These precautions include the prevention of local beating  
by stowing the coal away from boiler-room bulkheads wherever 
possible, or, fa iling  th is, the provision of a screen, preferably 
of m etal, a t some distance from the bulkhead, th rough  wbich 
cool a ir  can circulate, or, fa iling  th is, the effective and sub­
s tan tia l lagging  of the bulkhead w ith heat-insu la ting  m aterial. 
At the same tim e, whereas the circulation of a ir behind the 
screen is desirable, a ir  paths through the coal m ust be pre­
vented, and, in  particu la r, the practice of using tem porary 
wooden bulkheads is condemned, since the a ir can flow through 
im perfect jo in ts or cracks between the planks. Special p re­
cautions are given for dealing w ith coal cargoes destined for 
long voyages in  view of the serious fires which occurred on 
vessels engaged in  carry ing  coal on long-distance voyages last 
year, and it is urged th a t provision should be made for tak ing  
the tem perature of the cargo, p articu la rly  a t the lower levels, 
three times daily. This notice, a lthough only covering four 
pages, contains m uch valuable inform ation and m erits careful 
study.

D o e s  S p e e d  P a t ?

“ Sh ipbuild ing  ^nd  Shipping R ecord,”  Ju ly  31st, 1930.

The question “  Does speed p ay ?”  is pu t now to all classes 
of vessels, and we discussed it  recently as applied to tram p 
cargo ships. In  a general way owners m ust be finding th a t 
speed does pay, for the average speed of ships is much h igher 
th an  was form erly the case. This does not prove tb a t on the 
basis of a fixed fre ig h t rate it is more profitable to carry cargo 
a t  a h igh  speed, bu t ra th e r th a t the promise of reasonably 
fast deliveries can ensure em ploym ent for vessels which m ight 
otherw ise be standing idle. R egular cargo liners, such as the 
new Canadian Pacific Beaver ships, are capable of m ain ta in ­
ing an ocean speed equal to some of the older passenger ships, 
and the regu lar and rap id  tran sit of cargo is of benefit to 
shippers on both sides of the A tlantic.

This same question has often been asked w ith regard  to the 
largest type of vessel. How it is possible for the express 
A tlan tic  ships to pay is a problem  w bicb perplexes the u n ­
in itia ted . U nfortunately  little  lig h t is afforded by the large 
owning companies regard ing  the economics of these m am m oth
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vessels, and w ithout some definite guidance from them  it re­
mains a m ystery as to how th e ir enormous in itia l costs and 
runn ing  expenses can be met by the avenues of income. D ur­
ing the busy season the passenger re tu rns m ust be adequate, 
bu t for m any months of the year the complement of passengers 
m ust be m uch below the available accommodation. I f  the cost 
of fuel alone for a really  fast sh ip  am ounts to £10,000 or more 
per trip , the economic question m ust be one of considerable 
difficulty.

H  igh speed is frequently  a necessity and thus economic con­
siderations must give place to the special requirem ents of the 
case. P articu la rly  is th is so w ith cross-Channel vessels linked 
up w ith definite services. In  this connection the superiority  
of tu rb ine m achinery over all o ther types for these p articu la r 
vessels is undoubted. M any advocates of the in terna l com­
bustion engine are m aking m uch of the adoption of th is  type 
in cross-Cliannel vessels, bu t the ships which "have been thus 
powered are possessed of speeds which are altogether inade­
quate for the requirem ent of m any cross-Channel routes.

In  the case of ordinary  cargo vessels it does not appear th a t 
high speeds can be a t all profitable. Given the possibility of 
freights being there for the vessels and a given fre igh t ra te  
being stated whether the tran sit be fast or slow, the advantage 
is clearly w ith the ship of moderate power and moderate speed. 
In  the “  B urntisland  Shipyard Jou rna l ”  an instance was 
given of a vessel of the long bridge type of 7,800 tons to tal 
dead weight on 23ft. l l^ in .  d raugh t, and these features are 
constant throughout the series of designs of differing speeds. 
The speeds for which the inform ation is given are 9^, 10, 10 |,
11 and 11-J knots in service. The changes which occur w ith in  
these five vessels are : (a) a g radually  increasing am ount of 
power necessitating larger m achinery in the higher-speed 
vessels; (b) a g radually  reducing degree of coefficient of fine­
ness providing a form suitable to the speed of the h igher 
vessels.

Both of these have a very serious effect in  the direction of 
increasing the dimensions of the hull necessary in  the case of 
the vessels of h igher speed. The increased w eight of m achinery 
requires a larger hull to carry it, as otherwise the deadweight 
capability  would be reduced. A gain, the finer lines essential 
to the h igher speed would fu rther reduce the deadweight, 
capability , and this also necessitates larger dimensions.
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Flie fo llow in g dim ensions were arrived at for the vessels
, 10A and 11  * knots speed : —
Ssa speed loaded ... knots n I0i H i
Length ..........................  ft. 367-5 378 390
B readth , , 52-2 53 53 ■ 88
Draught , , 23-96 •23-96 23-96
Block co-efficient 0•7775 0-755 0-7335
I.H.P. sea 1,270 1,670 2,145
Tonnage gross 4,220 4,300 4,39-5

net 2,615 2,665 2,720
Price £68,000 £73,000 £79,250
Price per ton ... d.w. £8-72 £9-36 £10-16

As a m atte r of in terest it m ay be pointed out tb a t tbe above 
power and speed figures represent a h igh  standard  of efficiency. 
They are based on results obtained by the B urntisland  
■' Economy ”  ships. F u rth e r, the powers stated are 72% of 
the m axim um  power which the m achinery is capable of pro­
ducing on tria l. The prices stated afford some indication of 
the efficiency w hich has been reached in  sh ipbuild ing, for no t­
w ithstanding  the increased costs of m aterials and wages in 
com parison w ith pre-w ar days, the cost for the slow-speed 
ships is approxim ately £9  per ton d.w ., a very low figure when 
these conditions are taken into consideration.

In  order to arrive at the to tal am ount of cargo which could 
be carried  per annum  by the various vessels, the following 
assum ptions were m a d e : (1) a 6,000 m ile voyage, ou tw ard  
loaded and the same homeward lo ad ed ; (2) bunkered for the 
round voyage on sailing  o u tw ard ; (3) 45 days spent in  port 
each complete ro u n d ; ^4) stores and fresh w ater taken as being 
a deduction of 30 tons from  the deadweight during  each 
voyage outw ard and homeward in  the case of the 10-knot 
ship w ith  suitable slight variation in the case of the others. 
The final statem ent of fuel consumed per annum  and th e  
cargoes carried per annum  indicated these results : —

S p e e d ............................. ... knots 9J 10J 11J
Coal consumed ... ... tons 4,460 5,517 6,674
Cargo carried ... ... „  51,400 53,000 54,050

W hen the g reater in itia l costs of the faster ships are taken 
into consideration and the much g reater fuel consumptions per 
annum , the advantages are definitely w ith the slow-speed 
vessels. Two considerations m ay weigh in  favour of the 
higher-speed ships. I t  is quite probable th a t the m aintenance 
of sea speeds can be accomplished by the higher-powered ships 
w ith g reater certain ty  than  by those low-powered. This pro­
b ab ility  has not been taken into consideration in the tab u la r
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statem ents. F u rth er, the possibility th a t quicker deliveries 
may influence in the securing of cargoes lias not been con­
sidered, and this is an advantage which cannot be assigned 
a value in any comparison such as has been made.

The choice of speed ultim ate ly  lies w ith owners. W ith  their 
knowledge of the requirem ents of shippers they are called upon 
to decide w hether the ex tra costs involved in  increase in  speed 
will be justified by the demands for th e ir  new tonnage. Ac­
cording to the figures in  the case, the advantages are clearly 
with the moderately-powered ship, bu t the needs of owners as 
determ ined by their knowledge of trade conditions will be the 
factor which will determ ine the speed required notw ithstanding 
considerations of cost.

A n o t h e r  C h a r t e r  i n  M a r i n e  E n g i n e e r i n g  H i s t o r y . By 
Engineer-Captain E dgar 0 . Smith, O.B.E., R.N. (Abridged.)

“  E ngineering ,”  1st A ugust, 1930.

The first steam vessels b u ilt as fighting ships were the Dee, 
Medea, Rhadam anthus, Phoenix and Salamander. A ll these 
were fitted w ith side-lever engines by the firm of M audslay. 
Of the five vessels m entioned, the Medea was regarded 
as the most successful. She was 179ft. 4 |in .  between 
perpendiculars, 46ft. wide over the paddle-boxes, and 
835 tons by the old m easurem ent rules. H er engines 
were of 220 n .h .p ., the weight of the engines being 
165 tons, th a t of the boilers 35 tons, and of the w ater in the 
boilers 45 tons. W ith  320 tons of coal, 18 tons of w ater and 
three m onths’ provisions ab o a rd ; she drew 13ft. lOin. forward 
and 14ft. 6in. aft. She could, altogether, steam  1,190 miles 
at 8-J knots, 1,258 miles at 9 knots, and 1,360 miles at 10 knots, 
and was considered fit for any long-distance passage save a 
westerly voyage across the A tlantic in w inter.*/ O

Launched in September, 1833, the Medea was soon commis­
sioned, and two incidents, recorded by Baldock, illustra te  one 
of the uses she was put to. On Jan u a ry  18th, 1835, the fleet of 
line-of-battleships had arrived about 10 miles off M alta when 
it became becalmed. Orders were then given to the Medea to 
raise steam, and she proceeded to tow each vessel in  tu rn  into 
harbour. About a fortn igh t la ter it was desired to get the 
fleet to sea, but heavy weather prevented the ships from sail­
ing. Again the services of the Medea were requisitioned, and 
on F ebruary  8th, w ith  the ram parts of Y aletta crowded with 
spectators, she proceeded to tow the Caledonia, of 120 guns,
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and five 80-gun ships clear of the harbour. “ In  th is m anner 
all the fleet were taken out, the whole being effected in four 
hours and ten m inutes, afte r w hich the fires were extinguished 
on board the Medea, and she pursued her course as a sailing 
vessel in  com pany w ith the squadron ; the whole cost of coal 
and other engine stores expended on th is occasion am ounting 
only to £ 3  6s.”

T hat the m achinery was well constructed and equal to its 
task m ay be presumed, for during  the whole commission, which 
lasted from  F ebruary , 1834, to October, 1837, no repairs were 
done by any one but the sh ip ’s staff.

A n  H i s t o r i c  C h a i n .

“ The E ngineer,”  18th Ju ly , 1930.

An in teresting  addition to the Royal U nited  Service 
Museum, W hitehall, is one of the links of the “  m ightie chaine 
of yron ”  which formed part of the early  defences of P o rts­
m outh H arbour. The chain was made to be buoyed up across 
the m outh of the harbour by means of three barges, and it  is 
m entioned in a Navy Account, presented in  F ebruary , 1522, 
as having been constructed at a cost of £40. The value of 
money was m uch g reater in  those olden tim es. From  ancient 
records, however, it appears th a t the chain was not pu t into 
use u n til 1545, and for a num ber of years prior to th a t date 
it was probably ly ing  on the bottom of the sea at the m outh of 
the harbour. W hen, about 100 years la ter, another chain was 
made, the orig inal one was le ft in  the m ud, and u n til recently 
the shore end could be seen at low w ater, to the south of K ing 
E dw ard’s Tower. A little  tim e ago the P resident of the 
Staffordshire Iron  and Steel In s titu te  suggested recovering 
some of the links w ith  a view to subjecting them  to m etal­
lurgical exam ination. This was done, and one of the links, 
m easuring 3ft. 8in. by 14in., was presented to the Royal 
U nited  Service Museum, bu t, as i t  had been cut for the 
purpose of removal, before i t  was p u t on exhibition it was re ­
paired  by the B arim ar welding process and restored to the 
condition it was in  when it  was removed from the water.

T h e  C .P .R . L i n e r  “  E m p r e s s  o f  B r i t a i n . ”

“ The E ngineer,”  25th Ju ly , 1930.

Some fu rth e r in teresting  particu lars are now available con­
cerning the propelling m achinery of the quadruple-screw
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42,000 ton C .P .R . liner Empress of B rita in , which is being 
completed a t Messrs. John  Brow n’s Clydebank yard . In  
order to meet the combined requirem ents oi the w inter A tlantic 
service and sum m er cruising services, the two inboard pro­
pellers, will be driven by turbines in the forward engine-room, 
designed for an ou tput of tw o-thirds the to tal power required, 
while the two outer propellers will be driven by turbines in the 
afte r engine-room, which will develop one-third the to ta l de­
signed output. W hen cruising, it is intended only to employ 
the forward turbines and so to run  the liner as a twin-screw 
ship. The astern turbines are, therefore, embodied in the 
forward engine-room turbines, which drive the inner screws, 
and the afte r turbines, driv ing the outer screws, are to be used 
only for ahead running . A sim ilar division of power has been 
arranged in  the boiler-rooms. In  the afte r boiler-room there 
are six 425 lb. pressure Yarrow boilers, which norm ally supply 
the forward inboard turbines and two Yarrow and one Johnson 
boiler in the forward boiler-room, which will norm ally supply 
steam to the outboard turbines in the afte r engine-room. The 
steam connections are, however, such th a t any or all of the 
boilers can supply steam to the forward engine-room w ith the 
larger inboard ahead and astern turbines. In the forward 
boiler-room there are also two 200 lb. pressure Scotch boilers, 
which will supply aux iliary  steam and heating  steam  for 
sh ip ’s use. Most of the engine-room and deck aux iliary  
m achinery will be electrically driven, curren t being provided 
by four oil-engine-driven generator sets and two turbo-gen­
erator sets. The whole of the m achinery has been designed 
on the basis of experience gained w ith the Duchess and 
Empress class liners now in service, and very economical fuel 
consumptions are confidently expected.

T h e  N e w  P. a n d  O. L i n e r s .

"  The E ngineer,”  1st August, 1930.

The two new passenger liners for the P . and O. Com pany’s 
S traits-C hina-Japan  m ail service, orders for which were re­
cently placed w ith A lexander Stephen and Sons, L td ., of 
L inthouse, Glasgow, will have a length  of 520ft,. w ith a beam 
of 70ft., w ith  about 30ft. m axim um  draugh t. They are to 
have cruiser sterns, and w ith th e ir two funnels and two pole 
masts will be quite a ttrac tive  in appearance. The gross' 
tonnage of each ship  will be about 14,O0O. Cabin accommoda­
tion is to be provided for about 154 first-class and 150 second-
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class passengers, with appropriate public rooms, and we un ­
derstand th a t the schemes of decoration w hich are proposed 
will be on somewhat sim ilar lines to those of the Viceroy of 
India . F o r the propelling m achinery single-reduction geared 
turbines of the Parsons type, tak ing  steam  a t about 375 lb. 
and working w ith 400 lb. pressure Y arrow  w ater-tube boilers, 
have been chosen, and the most m odern aux ilia ry  m achinery 
will be installed. The first ship is due for completion in 
A ugust, 1931, and the second will most likely follow in the 
au tum n of the same year.

A N o t e w o r t h y  D u t c h  M o t o r  L i n e r .

“  The E n g in e e r / ' 1st A ugust, 1930.

On J u ly  25th, we were invited by the London agents of the 
R otterdam  Royal M ail L ine, to inspect at Southam pton the 
Com pany’s latest motor liner Baloeran, which has been speci­
ally  designed for the owners’ service to Singapore and the 
N etherlands East Indies. The party  included representatives 
of sh ipping  and sh ipbuild ing interests, and the same 
evening the Baloeran left Southam pton on her second 
voyage to B atavia. The new liner is a twin-screw m otor ship 
of 17,000 gross tons, and is propelled by tw'in screw Schelde- 
Sulzer two-stroke, single-acting oil engines, having a to ta l 
designed outpu t of 14,000 S .H .P . The ship was bu ilt a t the 
F ijenoord yard  in R otterdam  to the drawings of the Royal De 
Schelde Company, of F lush ing , which firm also constructed 
the propelling m achinery under licence from  Sulzer Bros., of 
W in terthur. The overall length  of the Baloeran  is 574ft., 
w ith a beam of 70ft. outside the fram es, and a depth to the 
m ain deck of 44ft. H er sum m er load draught is 28ft. 4?,in., 
and the corresponding deadweight carry ing  capacity is 8,740 
tons, representing a hold capacity of 370,000 cubic feet. A 
very complete equipm ent of electric cranes is provided for 
hand ling  the cargo.

The ship has a cruiser stern, and w ith  her single short 
funnel and her two pole masts she presents a pleasing appear­
ance. An in teresting  feature is the increased w idth of the 
prom enade deck, which has enabled a very generous arrange­
m ent of public rooms and deck spaces to be provided. H aving  
in  view the tropical service in  which the ship is engaged, the 
rooms are all lig h t and airy , and a pleasing effect has been 
obtained by schemes of concealed ligh ting , and an effective use 
of the  staircases connecting the different decks. On the boat
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deck there are large clear spaces for sports and an open-air 
swimming bath  is provided. There is cabin accommodation 
for 236 first-class and 280 second-class passengers, in  addition 
to th ird  and fourth-class passengers.

W e noted w ith interest th a t some of the lifeboats are a r­
ranged for propulsion by hand on the F lem ing  principle, whilst 
there are also the usual motor lifeboats w ith wireless equip­
m ent. The navigation equipm ent includes a Sperry gyro com­
pass, w ith an autom atic steering device, and a Langevin- 
Florisson echo-sounding m achine. The steering gear was sup­
plied by Brown’s, of E d inburgh , and is of the hydraulic- 
electric type. We found the engine-room to be particu larly  
well laid  out. The two m ain motors are ten-cylinder engines, 
having a cylinder bore of 760 mm. and a stroke of 1,340 mm. 
They are designed to run  at a norm al speed of 93 r.p .rn ., and 
the m axim um  speed is 104 r.p .m ., corresponding to the fu ll 
ou tput of 7,000 S .H .P . for each engine. The s ta rtin g  and 
manoeuvring controls are neatly  arranged a t the forward end 
of the engine. F o r the scavenging a ir  there are two electric­
ally  driven Brown-Boveri blowers, and the power for the 
aux iliary  m achinery and the lig h tin g  of the ship is provided 
by four 510 kw. Sehelde-Sulzer, six-cylinder generator sets, 
driv ing Sm it 220 volt dynamos. The engines have a cylinder 
bore of 380 m m ., w ith a stroke of 660 mm. and run very 
silently  and free from vibration at 180 r.p .m . F o r ligh ting  
the 220 volt current is transform ed to 110 volt current by two 
150 kw. ro tary  converters. The engine-room aux iliary  
m achinery includes the usual complement of pum ps and 
aux iliary  a ir  compressors, and we noted th a t Sharpies cen tri­
fugals were used for both fuel and lubrica ting  oil.

Two of the fuel tanks serve the purpose of an ti-ro lling  tanks 
on the F rah m  system, w ith a cross a ir  connection and regu la t­
ing valve, and we were given to understand th a t on the last 
voyage through the Ind ian  Ocean, when rough w eather was 
encountered, w ith waves broadside on, the ship proved ex­
ceedingly steady, and only rolled 4 |  deg. to e ither side. In  
order to use the waste heat from the exhaust gases, a large 
tu b u lar exhaust gas boiler is fitted, and is available for either 
or both the m ain and aux ilia ry  engine exhausts. I t  supplies 
low-pressure steam for heating  the salt and fresh w ater and for 
use in the kitchens.

On her fu ll power tria ls  the m achinery developed 16,900 
I .H .P .  a t 99 r.p .m ., corresponding to a sh ip ’s speed of 18-8
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knots, and the fuel consum ption from the m ain engines alone 
was 0-31 11). per I .H .P .  hour, or about 0-375 lb. per S .H .P . 
hour. A feature of the installa tion  is the h igh  economy of 
the engines at all speeds from  16-| to 19 knots. A sister ship 
to the Baloeran, which is named the Dempo, is now under 
construction in H olland, and will be commissioned early  next 
year. The new liners will operate w ith the existing m otor 
liners Sibajah  and Indrapoera  and the steam ship Slaviat, the 
propelling m achinery of the two last-nam ed ships being sligh tly  
modified in order to give an increased speed.

V a r i a b l e - D e n s i t y  W i n d  T u n n e l  f o r  t h e  N a t io n a l  P h y s i c a l  
L a b o r a t o r y .

“ Engineering ,”  26th Ju n e , 1930.

An im portan t stage in the construction of the variable-den- 
sity  wind tunnel for the N ational Physical L aboratory , 
Teddington, has recently  been reached by the completion of the 
bu ilt-up  steel cylinder which constitutes the outer casing of 
the tunnel. Its object is to enable aerodynam ic tests to be

made on models at values of Reynolds’ number, - -  , equal
to those obtain ing  in full-size a irc raft. In  th is expression, Y 
is the wind velocity, I a linear dimension of the model and v  
the kinem atic viscosity of the air, and it  will be obvious th a t, 
if  v  is unaltered, a very h igh  velocity will be required in the 
case of a small-scale model to make the value of the R eynolds’ 
num ber equal to th a t of the full-size m achine. The kinem atic 
viscosity, v, however, varies alm ost inversely as the pressure, 
so th a t by carry ing  out the test in  a ir  a t a h igh  pressure, i t  is 
possible to obtain the same num ber w ith a moderate velocity, 
and it  is to enable th is to be done th a t the variable-density 
tunnel has been provided. I t  will be possible w ith th is tunnel 
to carry  out tests at pressures up to about 25 atm ospheres, and 
at th is pressure a value of R eynolds’ num ber equal to the 
full-scale value could be obtained with a 1 / 12th scale model 
aeroplane and a wind velocity about h a lf the speed of flight.

A photograph of the tunnel erected at the works of the 
makers, Messrs. John  Brown and Co., L td ., A tlas W orks, 
Sheffield, is reproduced on th is page, and an idea of its im ­
pressive dimensions will be obtained from the figure of the 
m an standing  alongside. A ctually , the overall length  is 50ft. 
and the in terna l diam eter 17ft. The cylindrical portion is
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b u ilt up of four seamless hollow-rolled rings, the production 
of which is a noteworthy achievem ent in .steel m anufacture. 
They are, we believe, the largest i oiled rings winch have been 
produced so fa r in  any country, weighing 50 tons as rolled and 
m easuring, in the finished state, 17ft. in diam eter in ternally , 
7ft. 6in. in w idth, and 2 |in .  in thickness. The b u tt straps for 
the circum ferential jo in ts are constructed in six segments and 
connected by bolted flange jo in ts, as will lie clear from the 
illustration.
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Each of the hem ispherical ends is formed by two steel 
castings, each p a ir w eighing 26 tons, made at the Norfolk 
W orks of Messrs. Thomas F ir th  and Sons, L td . One casting 
of each p a ir is in the form of a rin g  for the shoulder and the 
two are connected by a flanged jo in t w ith closely-spaced bolts. 
The nuts of these bolts, and of those connecting the b u tt 
straps, are cylindrical externally , hexagonal recesses being 
formed in  them  to enable them  to be tu rned . As will be seen, 
a  m anhole, held in  place by four bridges, is provided in  the 
end to give access to the in terior, and the m ountings include 
a  pressure gauge and two deadweight safety valves, all of 
which are visible in  the figure. The method of supporting 
the tunnel, which weighs about 250 tons, in  its present form, 
can also be followed from  the illu stra tion . I t  will be seen 
th a t two cast-steel brackets are fixed to each of the end rings, 
those at the rear end being bolted on to cast-steel pedestals, 
and those at the front end being carried by rollers resting  on 
sim ilar pedestals. W ith  this arrangem ent, the sligh t longi­
tud ina l movements accom panying tem perature and pressure 
changes can take place w ithout setting  up additional stresses 
in the shell. The tunnel, we understand, has been subjected 
to, and successfully sustained, a hydraulic test pressure of
550 lb. per square inch. I t  will shortly  be dism antled and 
transported  by road to Teddington, where it will be erected 
in a special bu ild ing  now approaching completion.

T r ia l s  o f  H .M .S. “  D o e s e t s h i h e . ”

“  The E n g ineer,”  8 th  A ugust, 1930.

Successful tria ls  have been recently carried out by H .M .S. 
Dorsetshire , and she is now being prepared for commission. 
She is the eleventh and last of the 10,000 ton cruisers laid 
down for the Royal Navy since the W ashington Conference, 
and the second to be completed of the Class “ A ”  cruisers 
ordered under the 1926 program m e. The Dorsetshire was 
bu ilt by H .M . Dockyard at Portsm outh , and was launched on 
Jan u a ry  28th, 1929. All the turb ine propelling m achinery 
and boilers were constructed and installed by Cammell L aird  
and Co., L td ., of B irkenhead. The steam tria ls , which were 
carried out in the English Channel, comprised a prelim inary  
tr ia l, during  which the turbines worked for one hour a t the 
fu ll designed output of 80,000 S .H .P . , a tw enty-four-hour 
steam and fuel consum ption tr ia l at 48,000 and 64,000 S .H .P ., 
and an eight hours full power and consumption tria l, in addi-



H.M . A i h s h i p  R 100.

tion to which there were the usual steering, s ta rting  and stop­
ping and astern tests. Throughout the whole of the tria ls  
the main and auxiliary  m achinery, we are given to under­
stand, worked satisfactorily  and fulfilled the requirem ents of 
the A dm iralty  in all respects. The principal dimensions of the 
Dorsetshire a re : Extrem e length , 633ft.; b readth , 6 6 f t . ; and 
depth, 17 ft.; w ith  a standard displacem ent of 10,000 tons, and 
a shaft horse-power of 80,000. The oil fuel capacity  of the 
ship is 3,200 tons, and her speed 32j knots. H er complement 
is 685. H er arm am ent includes eight 8in. tu rre t guns, four 
4in. an ti-a ircra ft guns, and eight torpedo tubes arranged in  
quadruple m ountings, and is generally  sim ilar to th a t of the 
earlier “  County ”  ships.
H .M . A i r s h i p  R 100.

“ The E ngineer,”  8th August, 1930.

The airship R  100 completed her voyage to Canada by 
arriv ing  safely at the St. H ubert Tower near M ontreal a t 10.37 
a.m . (B .S.T .) on F riday , A ugust 1st. On the last stage of 
her trip , when she was following the course of the St. 
Lawrence, she encountered a severe storm which delayed her 
progress. A dditional delay was caused by - damage to the 
fabric of the ta il fins. The fabric was tem porarily  repaired in 
the air. Subsequently, a t the tower, 200 square feet of fabric 
was replaced in a perm anent m anner. No engine trouble of 
any kind was experienced throughout the voyage., and on 
arrival m inor replacem ents only were found to be required. 
The to ta l distance travelled  by the airship  since she left 
C ardington at 3.45 a.m . (B .S .T .) on Tuesday, Ju ly  29th, was 
3,415 miles. As her flight lasted ju st short of seventy-nine 
hours, her average speed works out at about 431 miles an hour. 
Of the 34 tons of petrol w ith  which slip started  she is reported 
to have had five tons rem aining at the end of the tr ip . I t  may 
be recalled th a t in 1919 the B ritish  airship  R  34 made her 
east-to-west flight from E dinburgh  to Long Island , New York, 
in  108 hours 12 m inutes, and ju s t succeeded in arriv ing  before 
exhausting her petrol supply.

“  T h e  B r i t a n n i c . ”  The W hite  S tar L ine’s new 27,000 ton 
T ransatlan tic L iner. The L argest B ritish  Motor Ship, 
w ith 20,000 s .h .p . Twin-screw M achinery. (Abridged).

"  The M otor Sh ip ,”  M id-June, 1930.
I t  is fitting  th a t a vessel which m ay rig h tly  be term ed epoch- 

m arking should be christened the B ritannic. She is the th ird  
of the name to be bu ilt for the W hite  S tar Line by H arland
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and Wolff, and the first’ which sailed on her m aiden voyage 
in 1874 had a career which may, w ithout affectation, be term ed 
long and honourable. She was a ship 455ft. long, w ith  a 
beam of only 45ft., a gross tonnage of 5,004 and was rigged 
as a four-m asted barquentine with square sails on fore, m ain 
and mizzen masts.

The name a t least is thus a good augury for the success of 
the new B ritannic, which is over five times the tonnage of 
the first B ritannic  and has m achinery nearly th ir ty  times the 
power. The old B ritannic  was som ething of a p ioneer; the  
new ship, more so. Records, as such, do not always mean 
m uch, but those which the new B ritannic  creates are such as 
spell advance in shipbuild ing and engineering w ithout, as 
will be shown later, causing any risk to be taken beyond th a t 
which every progressive sh ipbuilder and shipowner m ust be 
prepared to accept.

The B ritannic  is. by fa r the largest B ritish-built and B ritish- 
owned motor ship, and she is equipped w ith two Diesel engines 
which’ ind iv idually , are the highest powered th a t have been 
b u ilt for installa tion in any ship. She has a substantially  
bigger electrical installation than  th a t in every vessel of her 
size and possibly larger than  in any liner afloat.

W e m ay pause for a moment to note the course of events 
which has rendered it possible to build , as a motor ship, w ith 
assurance of complete success, a vessel so large and so costly 
as the B ritannic. The first large oil-engined craft, the 
Selandia, was completed a little  more than  18 years ago. The 
first motor passenger ship constructed m ainly as such was the 
Adda, which went into service in 1922. She is of about 8,000 
tons gross and is equipped w ith H arland-B . and W . m achinery 
of about 4,500 B .H .P . Powers and sizes increased, the largest 
in th is  country being reached with the Asturias, of 22,000 
tons and 15,000 B .H .P ., in 1926.

The progress made over a period of eight years is thus 
rapid , but it has been steady, each step following logically 
from the last. No undue risk has been taken by the builders 
of the B ritannic  in  any of the m otor liners which they have 
produced' and, as a consequence, there have been no failures, 
a record of some weight when it is considered th a t the new 
ship is the largest motor vessel bu ilt by them  m ainly  or wholly 
for passenger carrying. From  the norm al single-acting four- 
stroke design of diesel engine as used in  the Adda— and still 
adopted w ith the newer im provem ents, such as pressure charg­
ing, in  the sm aller classes of ships—the double-acting four-
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stroke motor was evolved, first w ith s is  cylinders in the Bur- 
m eister and Wfcin-engined Gripsholm , then as an eiglit- 
cvlinder u n it in the Asturias, A lcantara, Carnarvon Castle, 
constructed by H arland  and Wolff, and now as ten-cy linder 
engines— for the first tim e— in the B ritannic.

In  all of the biggest liners w-ith this class of m achinery 
built in this country, Ita ly  and Jap an , the same cylinder size 
(840 mm. bore) has been employed, also the same general 
design, but h itherto  the piston stroke has been 1,500 mm. In  
the B ritannic  it has been increased to 1,600 mm. w ith the 
same diam eter, but th is does not involve any departure from 
m ain and tried  features of construction of parts, such as 
cylinders covers, fuel pumps, cam shafts and valves. F o r the 
h is t tim e in a H arland  and AVolff-built ship, however, the 
in jection-air compressors are driven separately and not by the 
m ain engines.

The B ritannic  will be an easily recognised .ship on the  
N orth A tlantic run, for she has the two characteristic low 
funnels utilised in all of the latest m otor liners of companies 
which Lord K ylsant controls, first introduced in the Asturias 
four or five years ago. She has a s tra igh t stem and cruiser 
stern, and is fitted wdth two masts, and her external appear­
ance is undoubtedly a ttractive . The low- broad funnels are 
obviously well suited to liners of the dimensions of the 
B ritannic.

The B ritannic  was bu ilt at H arland  and W olff’s Belfast 
yard , the m achinery being constructed also at Belfast. She 
was ordered in A pril, 1928, launched in  A ugust, 1929, and left 
Belfast on her official technical tria ls on May 26th, 1930. She 
is the builders’ crowning achievem ent in  motor liner construc­
tion, in which field they may fairly claim to be pre-eminent 
since the B ritannic  represents the fourteenth big oil-engined 
passenger ship tu rned  out by H arland  and Wolff during  the 
past few- years.

H ull.
The principal characteristics of tbe B ritannic  are as 

follows : —
Length overall ... ... ... ... ... ... ... 712 ft.
Length between perpendiculars ... ... ... ... 680 ft.
Breadth moulded ... ... ... ... ... ... ... 82 ft.
Depth to C deck, m oulded... ... . . . .  ... ... ... 43 ft. 9 ins.
Height irom keel to sun deck ... ... ... ... ... 78 ft. 9 ins.
Load draught ... ... ... ... ... ... ... 32 ft. 9 ins.
Gross tonnage ... ... ... ... ... ... ... 26,943
Engine power ... ... ... ... ... ... ... 20,000 s.h .p .
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The vessel has been bu ilt to L loyd’s 100 A1 class, and it is 
noteworthy th a t this is the first of the W hite  S tar Line fleet 
to be bu ilt under L loyd’s special survey; she has also passed 
the Board of Trade survey for passenger certificate, and com­
plies w ith the latest regulations regarding safety of life at 
sea.

The B ritannic  m ay be described as a flush deck ship w ith 
complete superstructure, and having a combined bridge and 
forecastle extending for 403ft. over the vessel’s length  from 
the stem. There are eight steel decks clear of the m achinery 
spaces : the sun deck, promenade, bridge deck A, upper deck 
B, m ain deck C, m iddle deck D, lower deck, orlop deck, and 
a t the ends in Nos. 2, 3 and 8 holds a lower orlop deck, m aking 
nine steel decks in  these particu lar sections.

The keel is formed by a single thickness of p la ting  l-08in. 
thick, and a flat bar 18^ins. wide by 2 |ins. thick.

The whole of the outer bottom p la ting  from the keel to the 
upper tu rn  of the bilge, which is -94in. thick, was hydraulic 
riveted, for which purpose H arland  and W olff’s special type 
of rivet was used, which ensures a very shallow snap on the 
outside of the p lating , and thus does not offer the same re­
sistance as the usual type of hydraulic rivet.

A cellu lar double bottom with floors on every fram e is fitted 
from the fore peak to the after peak bulkhead, and extends 
out flat to the sides of the ship at a height of 4ft. 9ins., thus 
affording ample protection at the bilges. In  way of the m ain 
m otor room this depth is increased to 7ft. Gins., and the m ain 
engines are bolted direct to the tank  top p la ting , special re­
cesses or pits being provided for the crankshafts. Each 
engine is carried on four girders l-12in. thick, which are run 
continuous through both the m ain and aux iliary  m otor rooms, 
providing ample longitudinal strength and rig id ity . In  addi­
tion, all the engine holding-down bolts are fitted between each 
p a ir of girders, which space, being a cofferdam, is accessible at 
all times for the inspection or tigh ten ing  up of the bolts. O ut­
side the engine-rooms there are four lines of girders each side 
of the centre girder, three worked intercostally  and one con­
tinuously dividing the double bottom into four tanks longi­
tud inally . The m ain fram es, which are formed of 9in. 
channels, extend from the tank  top to A deck, and are spaced 
32ins. ap art am idships, reduced to 27ins. forward of 3 /5  length 
and 24ins. in the peaks, where l l in .  bulb angles are sub­
stitu ted  for the channel frames.
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A special system of web fram es on every fifth fram e is 
worked throughout the length  of the m ain and aux ilia ry  motor 
rooms, in which the web-frame system is incorporated w ith 
heavily  b u ilt p illars and strong beams a t B deck level, thus 
form ing very efficient ties in  way of the m achinery openings 
and  affording g reat transverse strength .

B itum astic enamel and heat-proof cement are applied to 
the tank  tops in  the m ain and aux ilia ry  m otor rooms and 
bitum astic solution and covering to the tank  top in the forward 
pipe and shaft tunnels and in  the tunnel recess.

The beams of the m ain structure decks are all 8in. channels 
fitted in one leng th  82ft. long, and supported on four complete 
rows of widely spaced columns and girders, extending up to 
D deck and on closely spaced solid p illars above. There are
12 transverse w atertigh t bulkheads all te rm inating  at C deck, 
w ith the exception of the fore peak bulkhead, which runs up 
to B deck, providing eight cargo holds in  addition to isolating 
the motor rooms and oil-fuel bunkers.

No. 4 hold, up to the height of the orlop deck, is fitted w ith 
a double skin, and all stiffeners and brackets have been elim ­
inated  so fa r as possible from the inside of the hold to present 
a smooth surface, which can be thoroughly cleaned and 
polished for the carriage of palm  kernel oil. No. 1 lower orlop 
’tween deck, which is l i f t ,  deep, has been especially arranged 
for the carriage of uncrated motor cars.

No. 2 lower and orlop ’tween decks, and No. 3 lower, orlop 
and lower orlop decks are insulated for the carriage of re­
frigerated  cargoes.

In  accordance w ith the builders’ usual practice for N orth 
A tlan tic  ships, the top flange of the equivalent g irder has 
been made heavy; thus the shell p la ting  from the upper tu rn  
of the bilge to B deck sheerstrake is -84in. th ick , the strake 
above -90in. thick, while A deck sheerstrake is l in .  th ick  w ith 
a -90in. thick doubling carried over the 1 /2  leng th  am idships. 
The A deck stringer is formed of two thicknesses of l in .  th ick  
p la ting , w ith an inner stringer lin . thick, and the rem ainder 
of the A deck p la ting  am idships -84in. thick.

A deck sheerstrake and the strake below are hydraulic 
riveted over the am idship h a lf length , and then  g radually  
stepped down at the breaks to the two strakes below and te r­
m inating  a t about 3 /5  length  forward and aft. A deck 
s tr in g e r bar and stringer plate b u tts  are also hydraulic riveted
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inside 1 /2  length  am idships, thus ensuring the highest class 
of workmanship and great longitudinal strength  at this very 
im portant part of the structure. In  order to prevent the 
heavy stresses associated w ith a vessel of the length  and depth 
of the B ritannic  being transm itted  to the com paratively lig h t 
superstructure, an expansion jo in t is fitted in  A deck ju st 
forward of 1 /2  length  forward. A second expansion jo in t 
through the top deckhouses, boat and promenade decks am id­
ships, and a th ird  are through the prom enade deck about 1 /2  
length aft, thus dividing the deckhouses into shorter lengths 
and relieving them  of the more serious hogging and sagging 
stresses. The promenade and boat decks, which are 350ft. 
and 276ft. long respectively, are of com paratively lig h t con­
struction, and are supported on fram e legs spaced about 8ft. 
ap a rt; the boat deck overhangs the sh ip’s side by 1ft. 6ins., 
thus providing ample deck space between the boats and the 
deckhouse side.

As has been the practice of the W hite S tar L ine in  th e ir 
most recent ships, the officers, both deck and engineroom, are 
housed in a large deckhouse on the boat deck, so th a t the deck 
officers are adjacent to the navigating  bridge, while an electric 
elevator provides a quick means of transporting  the engineers 
from th e ir quarters to the engineroom. A strik ing  feature in 
the appearance of the B ritannic  is her two large oval funnels, 
which are 32ft. by 23ft. 6ins., while their height above the  
casing top is only 27ft., which’ together w ith th e ir big rake 
and horizontal tops, adds to the suggestion of power and speed.

Stern  Castings.

The stern fram e, which is designed to accommodate a semi- 
balanced rudder, is arched up to a height of 9ft. 6ins. for a 
distance of 24ft. forward of the afte r perpendicular, was 
m anufactured by the D arlington Forge Co. of m ild cast steel, 
and is made in four pieces, consisting of the sole piece, back 
post and two contour pieces, the combined w-eight being 30A 
tons.

The boss arm  castings, in two pieces bolted on the centre 
line of the ship, and weighing 3 0 | tons, have, along w ith the 
shaft bossing, received special atten tion  as regards th e ir shape 
to ensure an easy ru n  of w ater to the propellers and rudder.

As previously m entioned, the rudder is of the semi-balanced 
single-plate type, having an immersed area of 360 sq. f t . ;  the 
m ain piece of forged ingot steel is 25^ins. diam eter at the
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coupling, tapering  to 15^ins. diam eter a t the heel, and the 
rudder stock is 18 |in s. diam eter. The to tal w eight, which is 
43 tons, is supported on three collars tu rned  on the rudder 
stock and carried in  a special hearing a t the lower deck, so 
th a t no w eight comes on the two pintles, the lower of which 
is 14fins. diam eter and the upper l l in s .  diam eter. The stern 
bar is of the usual rolled-steel section, and is connected by 
a cast-steel fore foot piece to the keel and centre keelson of 
the  ship.

Double-Bottom Tanks.
There are 11 double-bottom tanks, in  addition to the fore- 

and-aft peak tanks, and all are u tilised  for w ater ballast, 
except No. 5, w hich carries about 350 tons of fuel oil. There 
is, moreover, a deep tank above No. 4 tank  for w ater ballast' 
and in  all the am ount of w ater ballast th a t can be accommo­
dated is over 4,000 tons.

The rem ainder of the fuel oil is carried in  deep tanks and 
several of these are located between the m ain and aux iliary  
engine-rooms. The oil-filling com partm ents are arranged at 
the sides of the ship on deck C.

The arrangem ent of the passenger accommodation is as
u n d e r :—

Cabin class ... ... ... ... ... ... 504
Tourist th ird  cabin ... ... ... ... 551
Third-class ... ... ... ... ... ... 498

T o t a l ...........................................1,553

Cabin. Disposition of Berths.
Single-berth rooms ... ... ... ... 27
Two-berth rooms ... ... ... ... ... I l l
Three-berth room s... ... ... ... ... 85

Total rooms ... ... ... 223 
504 berths.

Tourist T hird  Cabin.
S ingle-berth  rooms ... ... ... ... 13
Tw’o-berth rooms ... .. ... ... ... 93
Three-berth rooms... ... ... ... ... 4
Four-berth  rooms ... ... ... ... ... 85

Total rooms ... ... ... 195
551 berths.
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Third Class.
Two-berth rooms 
Four-berth  rooms 
Six-berth rooms

90
75

3

Total rooms 
498 berths.

168

Officers’ and Engineers’ Accommodation.

The whole of the deckhouse on the boat deck is occupied by 
the cabins for the officers and engineers, the  form er forward, 
the la tte r, aft, in one continuous deckhouse which extends to 
the sports deck. R ig h t forw ard is the cap ta in ’s suite, w ith a 
very large sitting-room , an office, a bedroom and a bathroom . 
The officers have their own messroom and a smoking-room, 
while the engineers are provided for in a sim ilar way. There 
is also ample promenade space for officers and engineers, and 
the la tte r, of course, have direct access to the engine-room, 
either by ladders or by the electric lift, which brings them  up 
in the middle of their own quarters. The whole accommodation 
and arrangem ents for the comfort and health  of officers and 
engineers are excellently planned.

The crew, for the most part, is berthed forward, w ith 
entrance to the accommodation located forw ard on deck A.

P a r t  of the forward funnel, approxim ately half in section, 
is formed into a smoking-room for the engineers, w ith  direct 
access from the engineers’ quarters up a short stairw ay. I t  is, 
of course, covered in, and the heigh t is about th a t  of an 
ordinary  room on a ship, say, 10ft. or so. I ts  shape lends itself 
to an attractive  room, and w ith shaped settees, easy chairs and 
tables it forms quite the m ost delightful engineers’ sm oking- 
room we have seen on any ship.

The rem ainder of the funnel on the same level is occupied 
by two hot-w ater tanks and a fresli-w ater tank , also the sky­
lig h t over the deck officers’ sm oking-room .

W ith  a large installa tion  such as in the Britannic, the 
m achinery  is na tu ra lly  divided up into com partm ents, that aft 
being for the propelling engines, their auxiliaries and a number

A Use for Funnels.

Propelling Engines.
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of sh ip ’s pumps. Forw ard, and separated from the m ain 
engine-room  by the boiler room and se ttling  tanks is the 
auxiliary  m achinery space in which are fitted the four com­
pressors coupled to Diesel engines and supplying compressed 
air for the propelling p lant, as well as the Diesel-driven 
dynamos, their auxiliary  pumps and certain other m achinery.

In  the main engine-room, which is so situated  as to allow the 
exhaust pipes to be taken  almost vertically  up to the aft funnel, 
the g reat beam  of the ship allows a d istinct sense of spacious­
ness, not only between the two propelling engines, b u t also 
in the wings where the auxiliary  m achinery is located. There 
are no pumps or other auxiliaries between the engines— only a 
telephone booth—-and the control stations for both  are in the 
centre.

The two H arland-B . and W . four-stroke double-acting 
engines are practically  identical in general design to sim ilar 
m achinery fitted in about a dozen of the largest m otor liners, 
including the Asturias, Alcantara, Carnarvon Castle, Kungs- 
holm, Gripsholm  and the Chichibu M aru, bu t in order to render 
the description of the Britannic complete, particu lars of the 
construction will be given.

The designed output is 10,000 s.h .p . for each engine, when 
runn ing  a t a speed of 102 r.p .m ., the mean indicated pressure 
for normal power being about 6J atm ospheres or sligh tly  over 
92 lb. per sq. in. The engines are the first of the type to be 
bu ilt w ith ten cylinders, and although the cylinder diam eter 
(840 mm. or 33 ins.) is the same as th a t of the engines in the 
liners m entioned, the piston stroke is g reater than  has p re­
viously been employed, nam ely, 1,600 mm. or 63 ins. The 
stroke in the engines of the Asturias and other ships is 1,500 
m m ., bu t the piston speed is not above th a t in some of the other 
vessels. A t 102 r.p .m . it is 1,070 ft. per m inute. The main 
engines drive no auxiliaries, unless their own fuel pum ps be 
considered as such.

The Double-acting Design.

The upper portion of the cylinders is sim ilar to th a t in the 
B. and W . single-acting engine w ith square covers, bolted 
together in groups of five. In  the covers are arranged the 
inlet, exhaust, s ta rtin g  and fuel valves (four for each cylinder) 
all actuated  from the cam shaft th rough  push-rods and hori­
zontal valve levers.
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As it is im possible to arrange the necessary valves around the 
stuffing box th ro u g h  which the piston rod passes a t the bottom , 
a  separate com bustion cham ber is provided which forms the 
bottom  compression space, and it is cast 011 one side of the 
cy linder cover. The piston thus lias only a negligible clear­
ance a t the bottom .

The various valves a t the bottom  are arranged in this com­
bustion or compression space, the in let valve being a t the top, 
s lig h tly  oblique, and the exhaust valve a t the bottom , vertical. 
The fuel and s ta rtin g  valves are situated  on the inclined sur­
face of the  com bustion cham ber. The atomized oil partic les 
and  compressed air m ixture are delivered between the opening 
in the compression space and the cylinder, and as there is a 
considerable distance between the fuel valve and piston rod, 
th e  spray does not strike the rod direct.

The stuffing box th rough  which the piston rod passes is a 
loose cham ber in the bottom  cover and has ten cast-iron rings 
sim ilar to those in the piston of a norm al Diesel engine, b u t cu t 
so th a t  they  m ay expand tow ards the rod. The piston is bu ilt 
up in halves and is cooled by lubrica ting  oil, delivered through  
a  telescopic pipe fitted 011 the end of the crosshead pin. The 
oil enters the lower part of the piston, passing thence to the 
upper portion and being discharged th rough  a channel in the 
p iston rod, out through a pipe, into a slotted stand pipe on the 
engine column.

There is a common cam shaft for the valves a t the top and the 
bottom  of the engine, two cams being provided for each valve, 
th e  second set being for reversing. The level of the cam shaft 
is about half-w ay between the top and bottom  cylinder covers, 
and the cam shaft is driven by chains in an enclosed casing. 
F o r reversing two layshafts are tu rned, by  w hich means the 
valve levers are lifted oft' the cams, afte r which the cam shaft 
is moved fore and aft to b ring  the astern cams beneath the 
rollers. The ro llers are then dropped down on to the cams and 
s ta rtin g  air is adm itted to the cylinders th rough  the s ta rtin g - 
a ir  valves. The whole operation is effected by a single lever.

F or s ta rtin g  and manoeuvring there are two control levers 
(in  addition to the  reversing lever), b u t these can, if necessary, 
be operated together, each controlling one set of five cylinders.

W hen the levers are pushed inw ards to the s ta rtin g  position, 
compressed air is adm itted  to the cylinders th rough  the s ta r t­
ing-air valves a t the top and bottom . A fter m aking a few 
revolutions the levers are pushed fu rth e r inw ards, when the
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startin g -a ir supply is cut off and fuel is adm itted th rough  th e  
fuel valves to the cylinders both a t the top and the bottom . 
Increased speed is obtained by fu rth e r movement of the levers.

The crankshaft is fully bu ilt and has two sym m etrical halves, 
each w ith  five cranks. Only small balance w eights are re­
quired on cranks Nos. 1, 5, 6 and 10. The webs are elliptical 
and there is no flywheel apart from  a lig h t tu rn in g  wheel aft, 
driven by a 25 h.p. tu rn in g  motor.

Through bolts which extend from the top covers to the bed­
plate take the stresses due to the combustion loads. These 
tie  bolts are in two parts and are joined by nu ts resting  on th e  
bottom  cylinder cover.

Safety Devices.

An unusually  comprehensive system of alarm s of the M onitor 
type has been fitted on the engines, and these are all of th e  
electric type. There is one to port and starboard on the m ain 
salt-w ater circulating system , and the electric horn sounds 
when the pressure reaches 10 lb. per sq. in. A sim ilar pair of 
alarm s is installed in the auxiliary  engine-room for the sa lt­
w ater circu lating  system  there, w hilst there are also one to 
port and one to starboard  for the main propelling m achinery 
lubricating-oil c irculating circuit. The horn sounds a t from 
10-15 lb. per sq. in.

For the piston cooling service there is an electric-flow indi­
cator for each main engine, and sim ilar indicators are supplied 
for the Diesel engines driving the compressors and for those 
coupled to the generators, the un its being of sm aller size for 
the la tte r  purpose. Im m ediately the flow ceases or the pres­
sure rises too high, as the case m ay be, the alarm  sounds, and 
it  can be silenced w hilst the failure of the flow is receiving 
atten tion .

The lubricators for all the main and auxiliary  engines are of 
the T. and K. type.

Cooling-water System.

So far as lubrica ting  oil and fresh-w ater supplies are con­
cerned, each engine is independent, a lthough suitable cross 
connections are provided for use in case of necessity. F resh  
w ater is employed for cooling the cylinder covers and jackets, 
and there is a closed circuit, the w ater being pumped through  
the cylinders and thence to a fresh-w ater cooler (one for each 
engine) w ith a surface of 4,000 sq. ft. The cooling w ater for 
th is p lan t is supplied by a sea-w ater pum p, and the w ater it
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delivers is also used for cooling the exhaust m anifold as well as 
the cylinders of the compressors in the auxiliary  engine-room . 
The fresh w ater for cooling the engines also circulates around 
the Diesel engines driv ing the compressors in each case, and 
there is a m ake-up tank  for adding fresh w ater to allow for 
losses.

Lubricating-oil Circuit.

I t  has already been m entioned tha t lubrica ting  oil is utilized, 
as is norm ally the case in H arland-B . and W . engines, for cool­
ing  the pistons of the propelling engines as well as those of the 
aux ilia ry  engines. F o r each m ain engine there are two tu b u la r 
lubricating-oil coolers located in the w ings, b u t in cold w eather 
one will be sufficient. In  fact, it is unlikely th a t two will be 
required  at any tim e during  the A tlan tic  crossing. As the 
Britannic will cruise and, during  such tim es as she is engaged 
on th is service, m ay operate in tropical clim ates, the second 
cooler is essential. Each of the coolers has a surface of 1,400 
sq. ft.

The lubrica ting  oil, a fte r passing through  the engines, is 
discharged to the drain tanks below the floor, and it m ay be 
recorded th a t the m ain engines have no oil pan as such, bu t 
the sump is formed by the sides of the bedplates and the hull. 
The vertical lubricating-oil pum ps, of the D rysdale type, are 
each driven by a 90 h .p . to 100 h.p. Allen m otor, and these 
pum ps are so located a t the afte r end of the engine-room  (tw o 
to port and two to starboard) th a t the suction is prim ed, fitting  
into an arm  of the lubricating-oil drain tank . From  the drain 
tanks the oil is passed through the filters and thence 
to the oil coolers, from  which it is delivered to the m ains which 
feed the pistons and the bearings. For purify ing  th is oil there 
are two Sharpies cen trifugal m achines on each side of the 
engine-room , one pair for each m ain engine. These are of the 
open type and have a capacity up to 300 gallons per hour, being 
driven independently by 2^ h .p . m otors.

Compressed-air S upply.

The compressed air for s ta rtin g  the engines is stored in two 
cylindrical reservoirs on each side of the m ain engine-room  in 
the  w ings, above the auxiliary  pump. Each has a capacity  of
1,000 cubic ft. and is m aintained at the usual pressure of 25 kg. 
per sq. cm., or approxim ately 360 lb. per sq. in.

There are, in all, 16 reservoirs for the supply of b last a ir for 
injection for the m ain and auxiliary  Diesel engines, located



548 “ T h e  B r i t a n n i c . ”

p artly  in the m ain engine-room and partly  a t the afte r bulkhead 
in the auxiliary  engine-room. Of these, eight, of 550 litres 
■each, are for the propelling engines, four, of 550 litres, are for 
the Diesel engines driving the compressors, and four, of 150 
litres each, for the generator engines.

A uxiliary Pum ps for the M ain Engines.

There is only one main circu lating  fresh-w ater pump for 
each engine, for the reason th a t, in the event of its failure, salt 
w ater m ay tem porarily be utilized. These pum ps are of the 
A llen vertical spindle single-suction type, delivering 350 tons 
of w ater per hour w ith a to tal head of 60 ft ., the speed range 
being 650 r.p .m . to 1,300 r.p .m . The driv ing m otor is rig id ly  
connected to the pump shaft and is of 37 b .h .p . I t  is of the 
lig h t compound type.

The four m ain circu lating  salt-w ater pum ps delivering w ater 
around the coolers, to the manifolds and to the cylinders of the 
compressor engines are sim ilar in design to the fresh-w ater sets, 
except th a t the casing is m anufactured of gunm etal instead of 
cast iron, w hilst the delivery is 450 tons of w ater per hour, 
ag a in st a to tal head of 70 ft., the speed range being as before. 
The pum ps are. 10 ins. in diam eter and are driven by 56 li.p. 
vertical-spindle Allen m otors. There are two in each w ing.

A certain  num ber of other accessories and pum ps are installed 
in  the main propelling m achinery com partm ent, apart from 
those of which descriptions have been given.

On each side to port and starboard  in the wings are three 
boxes of lubricating-oil filters, of which two are in service and 
the th ird  can be cleaned at leisure. On the port side a t the 
a fte r end is a D rysdale em ergency bilge pum p. Also on the 
port side, aft, are the two W eir single-cylinder d irect-acting 
vertical boiler feed pum ps, which serve the four exhaust-gas 
boilers receiving the gases from  the propelling engines. They 
are each capable of delivering 12,600 lb. of w ater when ru n ­
ning  a t 13J double strokes per m inute.

On the starboard side room is found for a sm all workshop, 
and beyond the auxiliaries already m entioned is a D rysdale 
b ilge pump of the Centrex type, driven by a 26 li.p. m otor. A ft, 
placed centrally , is a 10-ton drain-oil pump, w hilst in the shaft 
tunnels, ju s t on the other side of the bulkhead from the main 
engine-room , are two small gear-w heel pum ps supplying oil 
for lub rica ting  all the tunnel bearings which are lubricated 
under pressure. These pum ps deliver to an overhead tank.
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Engine-room V entilation.

V entilation to tlie engine-room  is secured by large trunks 
th rough  which air is delivered by tans on deck, these trunks 
having  branches a t various sections of the engine-room . F resh 
a ir  is also supplied to the shaft tunnel and enters the engine- 
room  th rough  the open doors in the bulkhead under a certain 
pressure. T runks are extended below the engine-room  floor, so 
th a t  in the event of any vapours en tering  there they  can be dis­
charged into the engine-room  and thence out th rough  the sky­
lig h t a t the top.

Over each engine are two H arland  and W olff electric cranes, 
each capable of liftin g  10 tons, and in addition there are two 
2-ton pulley blocks.

H eating the Engine-rooms.

F or the purpose of heating  the engine-room s, should the 
tem perature become too low at any tim e during  the N orth  
A tlan tic  crossing, num erous heaters are d istributed both  in the 
m ain and auxiliary  propelling m achinery spaces. They are of the 
S tandard  and Pochin type and have a steam coil a t the base. 
A ir is tLca'wn in a t the bottom  by an electric fan, passes oyer 
the steam  coil and is discharged a t the top of the vertical 
cylindrical tube, w ith the tem perature substan tia lly  raised. In  
the  m ain engine-room there are two close to the forward bu lk ­
head and two more in the w ings, one being located a t the upper 
g ra tin g . In  the auxiliary  engine-room there are two, well 
spaced at the forw ard end, and one in each wing, at about the 
cen tre.

A uxiliary Diesel Machinery.

The m ain engines do not drive their own compressors, and as 
the  power needed for the supply of the necessary compressed air 
fo r s ta rtin g  and injection purposes is considerable, the Diesel- 
driven compressors fitted in the auxiliary  engine-room  represent 
a big  installa tion , probably the largest p lan t of its  type yet 
provided in a m otor ship. There are four of these sets arranged 
across the w idth of the vessel in line, and forward of them  are 
the  four generator sets on the same centre lines, so th a t the 
four cranes overhead m ay each serve one generator and one com­
pressor u n it respectively.

Each of the engines driving the compressors is capable of 
an  ou tput of 850 b .h .p . a t 160 r.p .m ., and has four cylinders 
550 mm. bore w ith a piston stroke of 1,000 mm. These engines,
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like those coupled to the generators, are of the trunk-p iston  
type, and all are arranged w ith enclosed chain drive to the cam­
shafts, their operation being particu larly  silent.

Two of the compressors are capable of supplying all the com­
pressed air needed for both  main engines, bu t in norm al service 
three will be kept runn ing . Each set consists of a pair of 
th ree-stage units, the cylinders being sea-w ater cooled.

The four Diesel engines driving the dynamos are six-cylinder 
units, 500 111111. bore w ith a piston stroke of 750 m m ., w hilst they 
are coupled to generators of 500kw. bu ilt by H arland  and 
W olff, the speed in th is instance also being 160 r.p .m . The 
adoption of a relatively low ra te  of revolutions for both classes 
of engines m ay be noted. The g ra ting  a t the top of these en­
gines is made continuous rig h t across, g iving ready ac­
cessibility to all moving gear.

W hilst the cylinders of the Diesel engines driv ing the 
generators and compressors are cooled by fresh water, lub ri­
cating oil is used for the pistons.

A uxiliary W ater and Lubricating Oil Systems.

The circu lating  w ater pum ps and coolers for the auxiliary  
Diesel engines are duplicated, one set being on each side. Each 
of the two fresh-w ater coolers has a cooling surface of 750 sq. ft. 
The two fresh-w ater pum ps circu lating  the cooling w ater to 
the cylinders are of the Allen vertical-spindle cen trifugal type, 
w ith a casing of gunm etal, the shaft being of S taybrite steel. 
They have 4 |-in . branches and deliver 75 tons w ater per hour, 
against a to tal head of 55 ft., w ith a speed range of 650 r.p .m . 
to 1,300 r.p .m .

The salt-w ater pumps circulating  w ater around the coolers 
have 5-in. branches and deliver 100 tons of w ater per hour 
against a head of 60 ft. They are also of the Allen vertical type 
w ith a speed range of 650 r.p .m . to 1,300 r.p .m . and each of the 
two pumps is coupled to a 12^ b .h .p . motor. The 
electric motors driving the fresh-w ater pum ps are 8f b .h .p . and 
the coolers are a t the forward end of the auxiliary  engine-room , 
well to port and starboard respectively.

In  the starboard and port w ings of the  auxiliary  engine- 
room are located the rem ainder of the auxiliary  pumps. W ork­
ing  from forward on the port side, first comes the fresh-w ater 
cooler and pum p, next the sea-water circu lating  pump already
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m eter branches and delivers 25 tons of w ater per hour aga inst a 
to ta l head of 150 ft., the speed range being 2,000 
r.p .m  to 1,600 r.p .m . The pump and m otor are m ounted

on a common bedplate, the m otor in each case being of 12 h .p . 
The control of these pumps is autom atic, being effected electri­
cally. The m otors are started  or stopped according to the
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am ount of salt w ater in the tan k  to which it is delivered. 
F u rth e r aft, s till on the port side, is a single-cylinder steam- 
driven W eir feed pum p supplying the  exhaust-gas boiler 
receiving the exhausts from the auxiliary  engines. There are 
also a steam -driven em ergency compressor, the auxiliary  con­
denser into which the exhaust steam  from all the auxiliaries 
drains (th is  has a surface of 800 sq. f t . ) ,  and a combined air 
and circu lating  pump, electrically  driven, for the auxiliary  
condenser. F ina lly  come the N orth-E astern  feed-tank filter for 
the auxiliary  condenser drains and a W eir evaporator, installed 
to comply w ith Board of Trade regulations. This is capable of 
evaporating 3,000 gallons per day of 24 hours, supplied w ith 
d irect boiler steam . I t  is fitted w ith autom atic feed regu la to r 
and is furnished w ith the usual m ountings.

On the starboard side, aft of the fresh-w ater pum p and cooler 
and salt-w ater pump (duplicates of those in the port w in g ), 
are two small f'uel-oil pumps of the gear type, one dealing w ith 
purified and the o ther w ith  unpurified oil (each driven by a 
4 h .p . m otor), together w ith a th ird  sim ilar auxiliary  lu b ri­
cating  oil drain pum p. A ft of these is a D rysdale uprigh t 
ballast pum p sim ilar to th a t installed in the m ain engine-room 
coupled to a 34 h.p. Allen m otor. A djacent is a Drysdale up­
rig h t re frig era tin g  circu lating  pum p and two san itary  pum ps 
of the horizontal type driven by 45 h.p. electric m otors. N early 
aft in the auxiliary  engine-room  on the starboard  side are a 
couple of fresh-w ater pumps for sh ip ’s use, these being each of 
20 tons. Close to the bulkhead is a Turn-over p lan t for fresh­
w ater purification, which is described and illustra ted  later. On 
the starboard  side of the auxiliary  engine-room  is a K ent oil- 
fuel m eter and there, are two large purified fuel oil tanks. In  
the centre of the engine-room betw een the generator and com­
pressor un its are three of the large air reservoirs.

Boiler-room.
The boiler-room is entered th rough  a door in the afte r bu lk ­

head of the auxiliary  engine-room . In  it are two single-ended 
Scotch boilers w ith  the necessary auxiliaries. They are
10 ft. 6. ins. in diam eter and 9 ft. 6 ins. long, having  two 
furnaces 2 ft. 10 ins. in diam eter. They are constructed for a 
w orking pressure of 150 lb. per sq. in ., and are designed to 
burn oil under natural draught conditions on the Todd system. 
The oil-burning p lan t consists of a Duplex pum ping, hea ting  
and filtering un it. Two Wreir feed pum ps w ith single cylinders 
of the d irect-acting vertical type are installed in this com part-
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m ent. Each is capable of delivering 10,000 lb. of w ater per 
hour when runn ing  at 13J> double strokes per m inute.

Exhaust Arrangements.

Each propelling engine is arranged so tha t the two exhaust 
manifolds for the upper and lower parts of the cylinders unite 
into one pipe, which is led vertically  upwards, thence branching 
out into two sections.

One section leads to a pair of exhaust-gas boilers and the 
other direct to the up take in the funnels, so th a t the gases m ay 
either pass through  the exhaust-gas boiler or not as desired, 
and the volume of the gases so by-passed can be varied.

The exhaust gas change-over valves can be actuated  from 
handles close to the s ta rtin g  platform , where, as already m en­
tioned, are also arranged the boiler steam -pressure gauges and 
the distance-w ater level gauges.

There are thus four main exliaust-gas boilers to deal with 
the exhaust gases from the m ain prox>elling engines. They are 
designed to provide the m axim um  am ount of steam  tha t is 
recoverable w ithout increasing the back pressure, and they 
serve also as silencers. They are of the Clarkson type and each 
has a heating surface of 500 sq. ft. They generate steam  at 
100 lb. per sq. in. working pressure, and each boiler is 5 ft. 3ins. 
in diam eter w ith a height of l i f t .  2ins. They actually  occupy 
less space than ordinary silencers.

There is a fifth boiler installed  to deal w ith the exhaust gases 
from the Diesel generators, bu t not from the Diesel engines 
driv ing the compressors. I t  m ay be estim ated th a t approxi­
m ately 10,000 lb. of steam  per hour can be generated when 
required from the exhaust gases, representing a very consider­
able economy in fuel when the vessel is under way.

I t  is claimed th a t the chief advantage of th is type of exhaust- 
gas boiler is th a t there is a scrubbing action of the  thim ble 
tubes on the exhaust gases, which are made to im pinge more 
or less at r ig h t angles to the hea ting  surface of the th im ble: 
secondly, the rapid cooling of the gases reduces their volume 
and decreases their pressure, w hilst the percussive action set 
up by the generation of steam  in the thim bles has the  effect of 
driv ing out the scale. This is the first tim e th a t exhaust-gas 
boilers have been used so extensively, and, in  fact, so far as we 
are aw are, the B ritannic is the first ship engaged on the 
transa tlan tic  service to be so equipped.



One of the Clarkson exhaust gas boilers.
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All the auxiliary  generator engines have their exhausts led 
to the auxiliary  waste-heat boiler. Norm ally there will be three 
in service a t sea, and these will supply sufficient exhaust gases 
to raise approxim ately 1,800 lb. of steam  per hour a t 100 lb. per 
sq. in.

The Diesel oil used on the Britannic is supplied by the 
Asiatic Petroleum  Co. and has an approxim ate specification as 
follow s:—

Flashpoint above 150° F.
Viscosity Ked. 1 at 100° F ., 50 secs.
Calorific value 19,200 B .T .U .s per lb.

Three separate oils are used for lubrication. F or the cylinders 
D ick’s Ilo  S .R . cylinder oil is employed, and for the crankcases 
Ilo  Diesel oil (heavy), w hilst for the compressors Ilo  com­
pressor oil is utilized.

H eat and Sound Insulation.

Reference m ay be made to the m eans employed for deaden­
ing sound and for heat and sound insulation generally, which 
has been carried out on a large scale by M essrs. Thomas A nder­
son. The heat insulation is laid around the galleys, pantries 
and bakehouse, the m ain and auxiliary  and boiler rooms, casing 
sides and undersides, the hot and cold salt and fresh-w ater 
pipes, tanks and flanges, the exhaust pipes of the m ain and 
auxiliary Diesel engines as well as flanges in the silencers, the 
waste-heat boilers, steam reservoirs, fuel tanks, m ain boilers 
and boiler funnel.

The casings of the engine-room and the undersides of the 
deck have been insulated on the in ternal surfaces to prevent 
both the passage of heat and sound, bu t on the external sides 
they are insulated solely for sound deadening. So far as we can 
gather, this represents a more complete system  for the preven­
tion of the sound of m achinery reaching the passenger accomo­
dation than has been previously carried out on any m otor ship, 
and we understand it has been designed and perfected after 
experim ents were made w ith a view to determ ining the best 
means to employ for the purpose.

Throughout the vessel all the ho t-air trunks are covered w ith 
D elta cork m anufactured by John Davies In su la tin g  Co., ex­
cluding those which lead to the engine-room . This cork is 
finished off w ith  a special layer of “ P ipco”  composition.
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W ater Purification.

In  the description of the auxiliary  engine-room, it was stated 
th a t the w ater filters were installed in th is com partm ent. They 
are of the Uneek sand-filter type of the Turn-Over F ilte r Co., 
an illu stra tion  being seen on th is page. The filters are worked

Fresh-w ater filters.

u n til the filtering m edia become p artly  clogged and the w ater 
pressure required to force the w ater th rough  the bed rises to 
the lim ited figure, the average rise being about 10 ft. to  20 ft. 
w ater pressure. W hen th is is reached, the bed is cleaned by a 
reverse flow, the cleansing action being to scour every partic le 
of the  bed from  top to bottom , by forcing it  th rough  the sand 
tube from the bottom  to the top of the filter, where the sand 
falls by grav ity  into its  place and the d irty  w ater flows to waste.

The necessary coagulant and sterilizing agents are added to 
the w ater before it passes th rough  the filter. The chemical ac-
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tion is a copy of the na tu ra l m ethod of purification, when pol­
luted w ater drains through the ground and collects in a pure 
well supply.

For fire ex tinguish ing  throughout the ship Foam ite appara­
tus is used in the passenger accomodation, also in the m achinery 
spaces and boiler-room.

Steering Gear.

The steering gear is on the H astie electro-hydraulic principle, 
the m ain p art of the gear being m anufactured by H arland  and 
W olff, bu t the Hele-Sliaw pumps were b u ilt and supplied by 
H astie. There are four ram s w orking on a double-ended tiller, 
in accordance w ith  the usual design.

The pumps are two in num ber and each is capable of steering 
the vessel a t full speed. The gear is arranged so th a t both 
pumps run  together or separate, and either un it m ay be instan ­
taneously started  up from  the engine-room. The two Scott 
motors are ra ted  each a t 100 b .h .p . a t 500 r.p .m . The gear 
is controlled by a telem otor of M acTaggart-Scott m anufacture. 
The steering gear house is exceptionally spacious.

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

BOARD OF T R A D E  EX A M IN A T IO N S.

l i s t  of Candidates who are reported as having passed examina­
tion for certificates of competency as Sea-going Engineers uuder 
the provisions of the Merchant Shipping Acts.

F o r  w e e k  e n d e d  13 th  J u l y ,  1930 :

NAM E. GRADE. PORT OF EXAM IN A TIO N.

Moore, C larence K. i .e . London
B radfo rd , Douglas V .................. 2.C. „
H ow ard, E ric  W ........................... 2.C. ,,
N o rris , Jam es H ........................... 2.C. „
Jam es, John  F .............................. E x.l.C . Liverpool
H ughes Goold, T hom as ... i .e .
McConnell, Joseph P . A. l.C. ,,
P ie rcy , W a lte r  ....................... l.C.
B u rn e tt, E rn es t ....................... 2.C. ,,
C h ris tian , F red erick 2.C.
Poster, Joflin ....................... 2.C.
L ear, B alfour ....................... 2.C.
R ank ine , Thom as N .................... 2.C. „
C u rrie , H en ry  P .......................... l.C.M.
Croll, Jo h n  P . ....................... 2.C.M.
W all, C harles E ............................ l.C .E.
Bolton, S tanley  ....................... 2.C. Newcastle
Law rie, C harles ....................... 2.C.M. 9,
Pearson , A r th u r  J .  ........... l.C .M .E. »
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F o r week ended 13th Ju ly , 1930—con tinued .

NAM E. GRADE.
A lderson, T hom as H ..................... ............ l.C .
E m erson, F red erick  .............. .............l.C.
W ard ropper, S tephen .............. .............l.C .
Bowden, A lb ert E . .............. .............2.C.
Chesney, E o b ert H . .............. .............2.C.
Lumsdem, H a rry  ......................... .............2.C.
Steel, P h ilip  ......................... .............2.C.
H arriso n , George W ...................................l.C.
B u rn e tt, W i l l i a m ......................... ............ 2.C.M.
M unro, E dw ard  ......................... .............l.C.
C o lth a rt, M alcolm  .......................... 2.C.
K e rr , E o b ert ......................... .............2.C.
Eoss, W illiam  ......................... .............2.C.
Hodgson, A lexander D ................. .............l.C.M
A blett, W illiam  .........................  l.C.M .E.

For week ended 19th Ju ly ,  1 9 3 0 :—

M cKenzie, K enneth  
C a rr , W ilfr id  A. ... 
Ferguson, A ngus ... 
P illin g , W illiam  G. 
Wlhincop, C harles A. 
Coulson, N o rm an  ... 
B u rfitt, E o b ert 
W ebb, W illiam  J .  ... 
W illiam s, Balpih F . 
Adam son, Jam es 
L igertwood, Jam es 
Steel, Jam es L.
Cook, E o b ert S. 
G illespie, D avid 
G lass, George C. ... 
W arnoclc, Thom as W. 
Dinwoodie, D avid ... 
Gaslh, W illiam  H . 
Eobeirts, F red erick  E . 
Soanes, E rn es t G. ... 
Adam son, A lfred  A. 
Beigihton, E ric  H. ... 
E lle rb y , H a rry  
Lockey, B e rn ard  A. 
W ilson, A lb ert M. 
A llan , C harles 
G illiland , John  
E oberts, Jo h n  D. ... 
Sm ith , F ra n c is  B. 
F u lto n , AVilliam G. 
M anifold, N orm an  W . 
Todd, A rtihur N . ... 
V a rty , Joseplh 
H eughan , E o b ert D. 
B ell, M oray W . 
Cowper, Jo h n  
Jolhnson, Thom as F. 
M itchell, John  
N isbet, T hom as S. D. 
W alkeir, Jolhn Law 
M ortim er, Jo h n  D.

2.C.
2.C.
2.C.
2 .C .

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

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

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

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

l.C.M .

PORT OF EX AM IN A TIO N. 
S underland

>1

»»

*»
Glasgow

Newcastle
>*

Cardiff

Glasgow

H ull

Liverpool

Leith
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For w eek  ended  19th Ju ly , 1930—co n tinued .

NAM E. GRADE.

Green, George W ............................  2.C.
H aines, C harles H . ..............  2.C.
Laws, H e rb ert M. .............. .......... l.C.M.
Houglh, E dw ard  B. .............. ...........2.C.M.
Collins, H enry  G ............................  2.C
K ing, Thom as .........................  2.C.
M anger, R eginald L ....................... 2.C.
M cBride, John  F. A ....................... 2.C.
Campbell, Finlay ......................... .......... l.C.M .E.
Love, F red erick  E . ........................ l.C .M .E
M orrow, Samneil H .................................. 1 C.M.E.
P a rk , E dw ard  T .............................. .......... l.C .E .
Fallows, W illiam  E ....................... .......... l.C .M .E.

F o r  w e e k  e n d e d  2 6 th  J u ly ,  1 9 3 0 :—

Brooks, R eginald C. ..............  l.C .
Preece, E ric  C..................................  l.C .
W ilcox, W illiam  .........................  l.C .
G illies, A lexander F ...................... l.C .M
H oyland, Thom as A .......................  l.C.M .
Low, W illiam  R ..............................  l.C .
P a rk in , F red  .........................  l.C .
B ax te r, R obert .........................  l.C .
Jones, W ilfred  J .............................. 2.C.
Pyne, John  M. M ...........................  2.C.
Young, Jam es T ..............................  2.C.
Young, W ilfred  .........................  2.C.
Sanderson, Em m erson R. ... l.C.M.
Croudh, Geiorge .........................  2.C.M.
E m m erson, E. .........................  2.C.M.
Rawlings. R o b e r t .........................  2.C.M.
A rth u r , H ugh  M ............................. 2.C.
B oast, C harles .........................  2.C.
Boys, W illiam  .........................  2.C.
P ax ton , S tanley .........................  2.C.
Ram say, R eginald ..............  2.C.
R obinson, T hom as L .....................  2.C.
D avidson, Jam es S. ..............  l.C.M.
Crosby, F red erick  ..............  2.C.M.
Joynson, W7illiam  J .......................  l.C .
Serjean t, W illiam  N .....................  l.C.
W etlherell, F red erick  W . ... l.C .
B urrow s, Jo h n  K. ..............  2.C.
H ag g itt, W a lte r  .........................  2.C.
Janes, D avid R ................................  2.C.
McColm, W i l l i a m .........................  l.C.
R obertson, C harles G.................... 2.C.
Ross, W illiam  .........................  2.C.
R ichardson, F ra n k  E .................... l.C.M .E.
M cA uslan, D uncan F ....................  l.C .M .E
B ark er, W illiam  R ........................ l.C .M .E
A rch ibald , W illiam  .............. l.C .M .E
N o rris , Jam es H . .............. 2.C.M.E

For week ended 2 nd August, 1930 :—

PORT OF EXAM INATIO N. 

London

Southam pton

L eith
Liverpool
London

Newcastle

London

S underland

Newcastle

L iverpool

»»
»>
>»

Glasgow

Liverpool
Glasgow

S underland
London

Bowm an, George 
F le tch er, Jo'hn

l.C .
l.C .

Liverpool
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F o r w e ek  ended  2nd A u g u s t, 1930—con tinued .

C a rr ity , Jolhn P . ... 
O rm erod, Thom as 
R ichardson , George E . 
Scragg, Godfrey B. 
S m ith , F ra n k  
T ipper, A rch ibald  N. 
Toole, R obert H . ... 
Fergnson , A lan  S. 
Marslh, T hom as E. 
N idholls, Leslie R. P . 
S ingleton, Joseiph L. 
Tod, D onald 8.
W ood, W illiam  C. 
H ew itt, Joseph 
F ra se r , W illiam  B. 
Thom son, Jo h n  
M cA llister, George 
P ren tice , W illiam  ... 
H op wood, Joseph H. 
Je n k in , R eginad T. 
W inspear, B enjam in 
B row n, Cecil E . 
Hancooke, H e rb e r t  E. 
Kniglht, E rv is tu s  ... 
M cNindh, H e rb e r t  
C hisholm , A lan  D. 
H igginson, Jolhn F. 
Brow n, Jam es E. E. 
D onald, A la s ta ir  K. 
M oDonald, George 
Roy, W illiam  
Bowm an, Jam es N. 
D ew ar, L eonard  S. 
D uncan, W illiam  I). B. 
Hoadley, P e rcy  J . 
R ick ard , L eonard  ... 
B evan, George G. ... 
H ill, George F . R. 
M arsha ll, W illiam  
C u rry , T hom as 
C raig , T hom as H . ... 
Shacklock, T hom as H . 
Smitih, R obert C. ... 
Laws, A lfred  E. 
H ouston, Jolhn H . S. 
C linton, W illiam  H . 
H u n t, C harles H . ... 
Verge, A lb ert W . F. 
Sim pson, A r th u r  F . 
M cLaren, T hom as 
H enderson, F red erick  ft 
Roake, A lan  E.
B ulm an, Joseplh M. 
H ard y , B enjam in  ... 
H agan, W illiam  S. 
Sm ith , N orm an

GRADE.
l.C.
l.C.

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

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

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

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

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

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

PORT O P EX AM IN A TIO N. 
Liverpool

Glasgow

Cardiff

B elfast

L eith

London

Newcastle

Southam pton

Liverpool
Glasgow
Cardiff
London

New castle

Southam pton
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B ritish  S tandard  Specification No. 385-1930 for Pure 
A lum inium  Tubes for General E ngineering Purposes.

B ritish  S tandard  Specification No. 386-1930 for Pure 
A lum inium  Bars and Sections for General E ngineering  P u r­
poses (excluding W ire Bars). Published for the Association 
by Crosby Lockwood and Sons, 8, S tationers’ H all Court, 
E .C .4 ., Ju ly , 1930. P rice 2 /-  net, post free 2 /2 .

“ The Theory of H eat E ng ines,”  by W m . Inchley. London : 
Longm ans, Green and Co. 5^in. x  8fin . x  l j in .  500 pp. P rice 
12/6 net.

“ Inch ley”  needs no introduction to the m arine engineering 
student. I t  is one of the best-know n, most widely used and least 
expensive works on the theory of heat engines. I t  is essentially 
a student’s book, having been prepared for U niversity  engineer­
ing students and those reading for the exam inations of the 
In stitu tio n  of Civil Engineers, the In stitu tio n  of M echanical 
Engineers, the Board of Education, e tc . ; a t the same tim e there 
is much in  the book th a t is valuable to the sea-going engineer 
in these days of certificate exam inations of h igh  standard . Not 
the least valuable feature of the book is the num ber of excellent 
worked-out examples which it contains.

Commencing w ith a very clear chapter on therm odynam ics 
and the properties of gases the author goes on to consider 
C arnot’s cycle and the properties of steam  (relation between 
p, v and t, m easurem ent of the dryness fraction entropy, the 
M ollier diagram , e tc .). In  his system  on the theory of the steam 
engine, w ire-draw ing, clearance cushioning, in itial condensa­
tion, expansion ratios, effects of steam  jacketing  and super­
hea ting  are all discussed. The whole chapter is na tu ra lly  
devoted to compound expansion, which applies also to the sub­
jec t of mechanical refrigeration . Very properly the flow of 
steam  through  orifices and nozzles is dealt w ith before the 
theory of the steam  turb ine is examined, bu t it is ra th e r to be 
regretted th a t the form er chapter is now out of date. The 
chapter on heat transm ission is quite good, but in view of tbe 
fact th a t the oil engine is now such an im portant prime mover, 
the section m ight have been improved by  some consideration 
of heat transm ission th rough  the walls of pistons, cylinder 
liners and cylinder covers of Diesel and sim ilar engines. The 
section on the theory of the oil engine is somewhat sketchy and 
could, w ith advantage, be considerably amplified in a next 
edition. The chapter on valve diagram s and valve gears will
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appeal to seagoing engineers, while the exposition of engine 
balancing is clear and useful so far as it  goes.

The au tho r was unfortunate ly  killed in  the G reat W ar, but 
the revision of the book ha.s been well carried out by Dr. 
A rthur Morley. W hile the work could, undoubtedly, be im­
proved in  certain  respects, it  is probable th a t the a ll-im portan t 
m atter of cost has been carefu lly  considered in  view of the fact 
th a t i t  is p rim arily  a book for young students.

“ Definitions and Form ulae for Students (M arine E ngineer­
in g ) ,”  by E. W ood, B .Sc. London : Sir Isaac P itm an  and Sons, 
L td ., P ark e r S treet, K ingsw ay, WT.C.2. 4£ in. x  5J in. 28pp. 
P rice 6d. net.

This is another of the excellent little  m anuals published by 
S ir Isaac P itm an  and Sons, L td . I t  is a handy little  reference 
book and can confidently be recommended to the jun ior 
engineer.

G .R .H .




