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S i n c e  the days w hen each m an paddled his own 
canoe, m any forms of propeller and m any varieties of 
these forms have been tried  and experim ented w ith, 
in order to obtain the greatest speed w ith  the  least 
expenditure of power.

T he history of navigation is a m ost in teresting 
one and the  works of Charnock, W . S. L indsay and 
others on the subject are alm ost fascinating in m any 
p ag e s ; however, I  do not propose to en ter into the  
historical details of the  propeller, bu t simply to place 
before you a few thoughts and experiences which 
m ay elicit in  discussion, detailed inform ation and 
opinions expressed for the common good.

I N S T I T U T E  OF M A R I N E
INCORPORATED.
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T he prim itive m eans of propulsion applied on th e  
w ater, as of locomotion applied on the  land, were 
probably by the  hands and feet. T he m ovem ents of 
fish and aquatic anim als led by observation and 
practice to swim m ing ; fu rther experience follow ed; 
vessels were built to  float on the  water, and the  paddle 
w ith  short quick, or lengthened slow stroke, to  suit 
the  requirem ents of the  passage to be m ade or the  
individuality of the  owner, was used un til the  season 
was ripe for a fu rther advance.

T he hand-paddle was succeeded by sails, and th e  
power of the wind came forward to aid, and th en  
supersede to a great ex ten t the  muscles of m an, 
especially w hen the  venturesom e spirits of th e  age 
sought to risk them selves far upon the  sea. T he 
changeable elem ent on w hich dependence was placed 
led to various styles and modifications in  the  shape 
of the sails w hich were set to woo the  bride they  
sought, and as a lover seeks to  w in th e  favour of his 
m istress, so were the sails of papyrus, skin, or canvas, 
shaped and trim m ed, ordered and fixed to m eet each 
varying mood.

T he power of the air has given place to  th a t of 
steam , the pressure of w hich w ith in  the last tw enty  
years has m ore th an  doubled, and now it is th e  rule 
ra th e r th an  th e  exception for a pressure of over 
120 lbs.

T he steersm an was a m an of im portance for 
navigating narrow  w aters in  days gone by, and on 
his watchful eye reliance was placed to keep the 
vessel on her course. T he prim itive rudder was a 
paddle, or frequently  two, the  shape and area of 
w hich were gradually altered un til the m ost effective 
and suitable proportion became know n. As the  
m otive power for the vessel changed, so it was found 
necessary to  change the  power for s te e r in g ; th e  
paddle rudder m anipulated by hand direct was 
a lte red ; the  rudder was hung  to the  stern  post 
actuated  by a tiller, th en  followed a wheel w ith  
gearing to modify the power. As ships in 
creased in  size w ith  the  adoption of steam  for
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propulsion, it became necessary to apply more power 
to  the  rudder, and soon after the Great E astern  
was designed and placed on the  w ater in  1858 there 
came also the  application of steam  by the invention 
and instrum entality  of Mr. M acfarlane Gray to 
m anipulate the  steering gear. Since th en  steam  
steering gear has become almost universal, the 
exception being where the  hydraulic system  is 
in  use, while recently discussions have taken 
place as to the application of electricity as the  
motive power. The reference to hydraulic power 
rem inds us of hydraulic power applied to propulsion. 
In  this system  the w ater is draw n in from forward 
and discharged by m eans of pum ps through an orifice 
aft, or directed by reversible pipes led through the 
ship’s side. About th irty  years ago several successful 
trials were made w ith  the W aterw itch  on th is system, 
b u t it has not been adopted, except in  some recently 
constructed lifeboats. T he honour of advocating and 
working out th is plan of w ater propulsion belongs to 
M r. B uthven, sen. One of the  advantages claimed 
is th a t the  pum ps can be used to discharge any w ater 
w'hich m ay en ter the ship by a fracture due to collision 
or grounding, thus serving as a m eans of salving 
while propelling the vessel a t the same time. This 
was the subject of a paper contributed by Mr. 
J .  B. B uthven  to the In s titu te  about ten  years ago 
(Vol. II).

The steersm an is still an im portant factor in  the 
economical working of a vessel, and the ease w ith 
w hich the  rudder is moved is not an unm ixed blessing, 
o ften resulting in a tortuous w inding on the course 
recorder, and an increase of revolutions per mile 
betw een ports.

The oars and sails lingeringly followed the sinking 
sands of the time-glass of progress, and while these 
m eans of propulsion held sway m any experim ents 
were made to apply power in  different ways and by 
different m ethods in order to test the best for the 
varying circum stances of wind and weather.

The paddle wheel, worked by hand or foot, w ith  
or w ithout gearing, by windmill or by trained
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anim als, was tried in various positions in  the  boat, 
w ith  side wheels, w ith  centre wheel, and w ith  stern 
w h e e l; the  form er and the  la tte r only have come into 
general use, yet no t m any years ago a boat was built 
and fitted w ith  a centre wheel, which, by the  experi
m enter, was expected to do good w o rk ; the  result, 
however, was not a success. T he details of this 
experim ental boat are know n to one of our m em bers 
who m ay perhaps place them  before us, and there 
m ay be other in teresting  experim ents, such as the 
recent roller boat of B azin, and another of tw enty  
years previous— an illustration of w hich m ay be seen 
in  the  M arine Engineering Neivs of th a t tim e. T he 
historical records of such trials or tests known to 
other m em bers would be in teresting  to  have, w ith  the 
chief details given, recorded in  our Transactions, thus 
serving to show the  gradual steps and the  painstaking 
labour of m any m en all endeavouring to converge to 
the  end already referred to— locomotion across w ater 
by the  m ost efficient and m ost economical m eans.

W e have had in  form er sessions Papers on the 
Screw, the Paddle, and the W ate r J e t  Propeller, bu t 
there is abundant m aterial yet untouched upon in 
connection w ith  each one, and I  propose to deal w ith  
a portion of th a t m aterial to open up questions for 
practical discussion.

T he early attem pts to move a vessel through the  
w ater by m eans of a screw were probably suggested 
by the  screw nail, and the experim ental forms of the 
screw propeller were of the continuous type, from the 
long worm runn ing  along the centre line of the boat 
to the  one pitch  thread  on the  shaft aft. Accident 
pointed out, and experience confirmed, th a t greater 
economy and efficiency could be attained by a portion 
of the  pitch spiral w ith  increased diam eter to obtain 
the  necessary area. Since th en  m any modifications 
of blades have been tried  and patented , and quite 
recently  there was a p a ten t taken out for a reversion 
to the  original type, w ith  a result sim ilar to  the 
early experiences of the  continuous or spiral form of 
propeller.
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Several steam ers were fitted some years ago w ith 
stepped blades, the  object of the steps being to catch 
and push the  w ater in a more solid way th an  the 
plain blades. One steam er fitted w ith  th is style, 
which came under m y notice fourteen or fifteen years 
ago, threw  the  blades, and the experim ent was not 
repeated. A steam er I  saw some years ago was 
fitted w ith  blades having a pipe recess cast in  
them  in order to draw the air away from the 
tips and prevent the p itting  action, b u t the 
result was no t a success. One of our m em bers was 
specially interested in  th is case, and m ay perhaps 
refer to it further. T he area of propeller allowed in 
proportion to the  m idship section varies w ith  different 
builders, and it is a question of experience w ith  
different styles of ship w hat proportion gives the  best 
resu lt in  so far as the actual efficiency of the propeller 
itself is concerned. M any experim ents have been 
tried in  order to establish th is point, and possibly 
some of our m em bers m ay be able to give the  details 
of such as they  have witnessed, w hether carried on 
in  the course of a steam er runn ing  w ith  different 
blades or altered pitches, or carried on in  the draw ing 
office, workshop, and experim ental tank  by m eans of 
models in  air or water, and to verify the results of 
previous d a t a ; tria l trips and voyages have been 
m ade to note the m ost economical pitch suitable for 
different steam ers, and as it is seldom th a t these 
experim ents are considered of sufficient in terest for 
publication, it m ay be th a t in  the course of discussion 
some of the trials and experim ents m ay be detailed 
by m em bers who have been in terested  in  them .

A tten tion  has been several tim es directed to the 
alm ost entire absence of sails on steam ers nowadays, 
and the experiences which have been brought to our 
notice of recent years, of steam ers drifting and help
less w ith  broken shafts, give point to the w arnings. 
An article on the subject of propulsion by m eans of 
properly constructed sails has recently been published 
from the  pen of M r. H . C. Vogt, who enters very 
fully into the question of wind power and its  appli
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cation to forw arding the m otion of vessels, giving the 
resu lts of in teresting  experim ents w ith  and w ithout 
th e  application of steam  power applied to the  screw 
propeller, in  addition to results from various styles of 
fitting  sails to vessels, and pointing out the  best for 
sailing craft.

Propulsion by m eans of tow ing on canals and 
lakes w ith  the  different kinds of power— by m en, 
anim als, or small steam ers, the  tow ing of sailing 
vessels out and into rivers and ports, of broken down 
steam ers or wrecks, of pontoons and floating docks, of 
special goods, like the C leopatra needle case— each 
has features of in terest w hich would repay study and 
thought sufficient for a short paper and discussion.

T he towage of specially constructed barges or 
o ther suitable craft f o r ' coast traffic, to collect farm  
produce, fruit, m inerals, etc., is a subject w hich m ight 
be w orth  discussing, although perhaps more from a 
commercial th an  an engineering point of view. The 
B ast Coast D evelopm ent Co. will probably show in a 
short tim e m any features in  connection w ith  coast 
traffic w hich will tend  to improve the coastal trade and 
perhaps place our hom e producers on a be tte r footing 
w ith  C ontinental producers- of every day food stuffs. 
W h eth er it is be tte r to have a small cargo carrier pro
pelled by steam  power and fitted w ith  m achinery, or 
to have several such carriers towed to and fro, to 
m eet the varying circum stances of m arket and trade, 
appears to be w orthy of consideration, and no t only 
so, bu t the  la tte r alternative in  m any cases would 
seem to be a m ore suitable m eans of propulsion.

T he questions which arise in  connection w ith 
single, tw in  or triple screws are so m any th a t a 
special paper m ight well be w ritten  on the  subject, 
setting  forth  the  advantages and disadvantages of 
each. A broken shaft or propeller renders the  single 
screw steam er helpless, especially w hen little  or no 
provision is m ade for sailing, as is now generally the 
case. Tw in and triple screws give greater security, 
and a stand-by in  case of one shaft or propeller 
breaking, greater manoeuvring facility, w ith  the
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disadvantage of greater liability to breakage in 
narrow  waters, as in  the  canal.

T he additional cost of m achinery and shafting, 
the duplicating of the  work of overhaul and upkeep, 
the  extra runn ing  expenses in  stores, and th e  supple
m ent to the working staff, either by engineers or 
greasers, all fall to be considered in  discussing the 
subject of propulsion by tw in  or triple screws, and 
such would form the  elem ents for a paper on a very 
im portant subject.

T he m aterial of which the  blades should be con
structed to give the  m ost satisfactory results and the 
greatest economy in running  has been m uch discussed 
for m any years.

Cast iron entirely throughout the full area of blade, 
cast iron centre body w ith the area increased by iron 
or M untz m etal plating to  get th in  cutting  edges, solid 
propellers, and built adjustable blades, cast steel, gun 
m etal and bronze of various alloys have been tried, 
and each at the different stage of progress has found 
its advocates.

Cast iron in  the  M ercantile M arine and gun 
m etal in  the  N avy were in  general use for m any 
years, the question of in itial cost ruling the  choice in  
the  former case until the  introduction of steel and 
the  cheapening of its m anufacture brought about its 
general use for blades w ith  lighter scantlings—now 
being superseded in  tu rn  by bronze of still lighter 
scantlings and smooth surface, thereby lessening the 
friction and allowing more of the  power developed by 
the engine to do useful work.

I t  is an in teresting question to work out and 
verify from practice w hat the actual gains have been 
by the change of m aterial from  iron to steel and from 
steel to bronze, as no doubt there has been a percent
age of gain in  economy, more so in the case of bronze, 
resulting in an increased speed on a lessened con
sumption. The enhanced cost of the blades m ilitates 
to some extent against the  lessened running  expenses; 
a t the same tim e the cost of repairs and renewals—due 
to  the corrosive action on iron and steel blades—being
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reduced, m ay be reckoned to the credit side against 
ex tra  outlay in capital.

T he cost of bronze blades, like the  cost of steel, 
has become gradually reduced w ith  its  more general 
adoption, and the elem ent of com petition leading to 
im provem ents in  the  mode of m anufacture and 
lessened working charges on capital relatively to the  
output.

T he re-ending of an  iron propeller blade is an 
in teresting operation, the re-ending of a steel one 
m ore so, the deftness of hand, and judgm ent m atured 
by experience, having an  im portan t part in  the 
successful am algam ation of the new and old m etals 
to  m ake a reliable job. T he cost of re-ending blades 
is about one-fifth of the  cost of a new  blade, the  steel 
costing more relatively th an  an iron one.

I t  is surprising how the  blades—I  m ay add, 
especially bronze b lades— become coated w ith  sea- 
grass. T he floats of the  paddle are, it is true, 
sim ilarly affected, bu t in  spite of the friction the 
grow th is sometimes seen well up towards the  tip  of 
the  blade. T he grow th varies according to  the  
latitudes, the  season, and the  different w aters through 
w hich the vessel passes, the southern seas being m ost 
prolific in growing a coat of green on the  blade.

In  all cases w here bronze blades have been sub
stitu ted  for steel or iron, there has been a gain in  
speed along w ith  a reduction in  coal, and w here no 
o ther alteration has been m ade th an  the  change of 
m aterial, we m ay be able to gauge the  value of th e  
lessened friction and the  gain, due to the  adoption of 
th e  more expensive m etal. In  m any cases, however, 
th e  alteration in  m aterial has been accom panied by 
changes in  the  shape and surface or the  p itch  of the  
b la d e ; a few figures from th e  results of several 
steam ers will serve to show this.

T he care which is taken in  the  casting and finish
ing of the  bronze blades, and the consequent tru e r

c
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pitch, is an elem ent in favour of th is m aterial. I t  
has also been argued th a t on account of the  flexibility 
of th e  bronze blade there is an  advantage in  its 
favour, in  th a t although one would expect the  revo
lutions to be increased w ith  the same p itch  over the 
revolutions of the same blade in  steel, because of the 
lessened friction, the  contrary is argued by some of 
the  makers, who claim th a t the  greater efficiency of 
the bronze blade is thus shown in reduced revolutions 
per mile ru n —the tendency of the blade to bend in 
the direction of the  forward m ovem ent of the  ship, 
absorbing revolutions w ith  a decided advantage to 
th e  speed. To th is  view exception m ay be taken, 
and it is a m atter w hich can be argued out and is 
now referred to w ith  th a t object.

T he toughness of bronze and the greater strength  
adm its of a th inner blade and finer edges, bu t owing 
to  the  closer grain the  w eight of a blade in  bronze is 
about the same as in  steel. T he following is a rule 
for com paring the  different blades :

S X cP X P  
K ~  bxt*

K = c o n s ta n t, cZ=diameter of propeller, p = p i tc h ,  
b= expanded  breadth of blade at boss, t—thickness 
of blade at shaft, s — surface.

The tensile strength  of the special bronzes being 
high, and the m aterial being tough, the  blades can 
be reduced to suit, by, say, a wedge of cast iron 
runn ing  approxim ately from I f  a t the root to  ^  a t 
the tip. A wedge of cast steel would be somewhat 
less on the same basis, the  to tal w eight being about 
the sa m e ; so th a t the  cost of the  blades m ay be 
reckoned at the m arket ra te  per ton of m aterial, 
approxim ately.
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T he following formula is w hat I  have found in  
practice for calculating strengths of blades :

T = th ic k n e ss  a t shaft, e=co-efficient, cZ=diameter of 
propeller shaft, Z= length  of blade fore and aft, 
? i= n u m b er of blades.

Cast iron, e= 5 ;  steel, e= 2 '7 5 ; bronze, e= 2 '5  to 3 ; 
in  one case I  am  aware of, a constant of 2'1 was 
used w ith  unfortunate results.

In  the  event of the bronze blades striking or 
being distorted there is an  advantage in being able 
to straighten  them  on account of the higher elastic 
lim it of the  bronze, bu t w hen the  distortion is great 
and it is necessary to heat the  blade, th is  m ust be 
done w ith  great care to avoid too great a tem pera
ture and yet have sufficient for the  purpose.

Reference has been m ade to  the  steersm an and 
th e  rudder specially, as there are several in teresting 
points w hich m ay be discussed in  connection w ith 
both the hum an elem ent and the  m echanical gearing 
m anipulated. W ith  regard to the  form er the im 
portance of keeping the vessel steady on her course and 
learning the “ fe e l” and inclination towards port or 
starboard is no t always given th a t prom inence which 
it deserves. Some steersm en will by a species of 
instinct keep a course, after a short experience of a 
steam er, w hich would show well even on a sensitive 
course recorder, the  m ovem ents of the  rudder being 
few and small, thus keeping the  revolutions of the 
engines per mile down to the lowest, and showing in 
the result a small slip per cent, on the  propeller; 
while others will agitate the  fish in  the  wake of the 
vessel for yards outside th e  intended course, tu rn ing  
the steering gear or rudder now th is way, now that, 
giving no rest to the wheel, increasing the  revolutions 
per mile, the slip and the  mileage over the  ground 
w ithout having it  all recorded in  the  log book.

d3Xe
IX n
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The following figures show results gained by the 
use of iron, steel, and bronze blades respectively; the 
speed and consum ption results are taken from a 
series of voyages, and the  sets of figures for com
parison in each case are from corresponding voyages 
or runs. The steam ers cited belong to different lines 
of steamers, and I  am indebted to the courtesy of 
several m em bers and friends for the  opportunity  of 
seeing the figures now placed before the m em bers of 
the Institu te .

St
ea

m
er Propeller

Engine 
Revs, per 

day

Ship

Dia. Pitch Surface Material Miles 
per day

Coal 
per day

Displc-
ment

ft. in. ft. in.
z 18 6 28 6 101 Steel 75,330 310 63-8 6,158
Z* 18 6 27 6 101 Bronze 83,250 334 75-6 6,058

Z . The only alteration made in this case was the 
shape of blades slightly altered, and the pitch decreased 
by 1 ft. The revolutions per mile w ith  steel blades 
are 243, and w ith bronze 249'2, while the miles per ton

of coal are as =  4'86 w ith  steel, and =  4'42

w ith  bronze, bu t at an enhanced speed. The coal 
per ton  displacement per mile w ith  steel blades 
is ’0748, and w ith  bronze ’0837. T he area of 
blade is about one-eighth of the  m idship section. 
The speed is increased w ith  the bronze blade 
by 7'7 per cent., at an increase in  the consum p
tion of 18'5 per cent., so th a t the gain in speed 
is nearly the ratio one would expect to the coal con
sum ption, th a t is to say, about 76'5 tons. One 
would be disposed to consider th a t Z would give 
improved results by increasing the pitch of the 
bronze blades, as it appears from the com parison
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th a t  the  economy due to the change of m etal is lost 
to a considerable ex ten t in  revolutions which are not 
effective in the propulsion of the ship.

S
te

am
er

P ropeller
Engine 

Revs, per 
day

Ship

Dia. P itch Surface
1

M aterial Miles 
per day

Coal 
per day

Displc-
m ent

ft. in. ft. in. 1
19 0 28 6 96 Steel 84,100 322 66 6,824
18 11 27 0 I 96 Bronze 90,500 338 69-7 6,504

Y. T he only alteration made in  th is case was the 
shape of blades slightly altered and the  p itch  decreased 
by 1 ft. 6 in. ; the  diam eter is slightly reduced. The 
revolutions per mile are, w ith  bronze 267'75, w ith 
steel 261T8, while the miles per ton  of coal are as

=  4 -87 w ith  steel, and =  4 ’84 w ith  bronze,

at an enhanced speed. T he coal per ton  displace
m en t per m ile w ith  steel is ’067, and w ith  bronze ’071. 
T he area of blade is about one-ninth  of the  m idship 
section. T he speed is increased w ith  the  bronze blades 
by about 5 per cent., a t an  increase in  coal of about 5.5 
per cent., so th a t the  gain in  speed is greater in  the 
ratio  one would expect to the  coal consum ption, th a t 
is to  say, the  coal for the  speed would probably be 
about 75 tons, thus showing an economy w ith  the 
bronze blades. In  com parison w ith  the  former, steel, 
blades th e  efficiency due to the  m etal w ith  18 in. 
less p itch  is apparent. T he w eather in  th e  course of 
some of the  voyages w ith  the  steel blades m ay have 
been unfavourable, th u s  reducing the  average results 
and adding revolutions by racing. T he results, 
however, are based on the  figures obtained from a 
series of voyages.
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St
ea

m
er

P ropeller
Engine 

Revs, per 
day

Ship

Dia. P itch  Surface M aterial Miles 
per day

Coal 
per day

Displc-
m ent

ft. in . ft. in. 1
X 21 0 28 3 118 Steel 83,100 344 81*8 9,661
X1 21 0 28 3 118 Bronze 81,800 347 75*8 9,510

X. In  th is case the results are taken  from  sister 
ships w ith  propellers of the same shape, surface and

pitch. T he miles per ton  of coal are as =  4'2 w ith
o l o

347steel blades in the one steam er, and — =  4'57 w ith

bronze in the other, a t an enhanced speed. T he coal 
per ton  displacem ent per mile in  the form er is '055, 
and in  the la tte r '051. T he area of blade to m idship 
section is about 1 : 8'8. T he speed is greater in  the 
bronze blade fitted steam er by '8 per cent., while the  
coal is reduced by about 7'3 per cent. The gain here 
shown in favour of the bronze blade ship m ay be 
placed to the  credit of the  m etal, bu t there  are so 
m any other elem ents w hich en ter in to  th e  question 
th a t it is not easy to estim ate the percentage of gain 
due to one cause or another. T he decrease in  the 
revolutions w ith  the  same pitch is very noticeable.

St
ea

m
er Propeller

Engine 
Revs, per 

day

Ship

Dia. Pitch Surface Material Miles 
per day

Coal 
per day

Displc-
ment

ft. in. ft. in.w 18 0 18 9 83 Steel 80,800 236 33-2 6,217
W i 18 0 19 0 83 Bronze 82,250 262 30*7 5,948

W . These results are also from sister ships, pro
pellers the  same in  all respects except m aterial, and 
increase of 3 in. pitch in the bronze blade over the
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steel. T he miles per ton of' coal in the steam er
236fitted w ith  steel blades a re a s -  ' =  7 1 , and in  th a t
oo' £

w ith  bronze blades are =  8'53, and th a t a t an

enhanced speed. T he increase in  the speed is about 
11 per cent., w ith  a reduction in coal of about 7'6 per 
cent, between the tw o steam ers. T he coal per ton  
displacem ent per mile for the  steel-bladed steam er is 
"0507, and for the  bronze-bladed steam er ‘0441. This 
shows a clear gain, bu t a t the  same tim e it is well 
known in practice th a t great variations are often found 
in  the results of sister ships, so th a t it is som ewhat 
difficult, if not impossible, to  gauge th e  causes leading 
to  such a m anifest difference as appears in  the  results 
of these two steamers.

St
ea

m
er

Propeller
Engine 

Revs, per 
day

Ship

Dia. Pitch Surface M aterial Miles 
per day

Coal 
per day

Displc-
m ent

ft. in. ft. in.
V (l) 19 0 21 0 95 Bronze 86,250 283 43-7 10,091
U(2) 15 6 16 6 120 (2) Bronze 107,800 285 51*5 10,833

V  is a single screw and U a tw in  screw. These 
results are of great in terest, as showing from actual 
experience at sea, for voyages, the speed and con
sum ption of two such steam ers. The displacem ent 
of the steam er fitted w ith  tw in  screws is 740 tons 
greater th an  the  single screw. T he miles per ton  
of coal for the steam er fitted w ith  single screw

OQQ
Y a re a s  | — =  6'47, and w ith  the tw in  screw 

=  5-53. T he area of the  blade to the  m idship
5T5
section in  the single screw is about 10'8, and in
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the tw in  screw about 8'6. The displacement per 
ton  per mile w ith  single screw is '034, and w ith  
the  tw in  '037. The differences in the  conditions 
are such in  entering upon a comparison of these 
two steam ers th a t, like the  following case, it  is not 
easy to  lay down exactly w hat the differences are 
due to, bu t the  economy lies apparently  w ith  the 
single screw.

St
ea

m
er Propeller

Engine 
Revs, per 

day

Ship

Dia. Pitch Surface Material Miles 
per day

Coal 
per day

Displc-
ment

ft. in. ft. in.
B (1) 19 0 21 0 95 Bronze 90,500 297 48 10,782
T (2) 16 0 20 6 132 (2) Bronze 119,520 372 85 9,130

T he second of these vessels is fitted w ith  tw in  
screws; they are not sister ships, bu t alm ost distinctive 
types, S being m ore of the cargo type than  T.

S and T. T he miles per ton of coal in  the  single 
297screw steam er are as =  6T8, and in the  tw in  
48

372
screw — 4’37 at an  enhanced speed. T he coal

per ton  displacem ent per mile in  the single screw is 
'033, and in  the  tw in  screw '055. T he area of blade 
to the m idship section in  the single screw is about 
1 : 11, and in  the  tw in  screw about 1 : 7’3. There 
are so m any elem ents at work in  connection w ith 
the efficiency of the steam ers here grouped for com
parison th a t the question of efficiency in favour of 
single or tw in  screws can hardly be resolved. The 
results are of very great in terest, however, and should 
form a basis for fu rther comparison and analysis.
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E . T he miles per ton of coal w ith  bronze blades

are a s ^ ^ - f  =  7'67, and w ith  steel blades
33’b 28 2

and at enhanced speed. The increase in  speed w ith
bronze over the  steel blades is about 9 per cent., b u t
w ith  an increase in. coal of about 19 per cent. T he
advantages gained in  these cases are very m arked, and
it would appear th a t the changes made in  the  shape
and pitch of the blades, along w ith  the change in
m aterial, have resulted in a very substantial gain in
speed.

P . T he miles per ton  of coal w ith  bronze blades 
274'9a r e a s - - ,  , =  10'03, while w ith  the steel blades it is 27'4

1 0 T 2 ; the increased speed w ith  the  bronze is about 
4 per cent., w ith an increase in  coal of about 5 per 
cent. The coal per ton  displacement per mile is 
slightly reduced, and on the whole the  alterations 
m ade in  the propeller have resulted in a slight 
economy.

N. The m iles per ton  of coal w ith  bronze blades
are as'^J- ^ =  9'69, and w ith  steel blades f  =  9’9, 

26‘6 24'4
the increased speed w ith  the bronze blades is about
C per cent., a t an  increase of about 9 per cent, in
consum ption. The coal per ton  displacem ent per
mile is the  same at the  enhanced speed. These three
steam ers were originally fitted w ith  compound
engines, bu t the comparisons are m ade w ith  the new
m achinery, and over the  same route.

Propeller Ship Engines

Ship Diam. Pitch Area M a
terial

Miles 
per day

Miles 
per ton 
of coal

Coal 
per ton 

dis
place
m ent 

per mile

Revolu
tions

Miles
by

Screw

L
ft.
19

in.
6

ft. in.
25 0 103-5 Steel 266-9 4-78 •04 74,757 307-3

L 19 6 25 0 103-5 Steel 284-3 4-078 84,373 347-
L 19 6 25 0 103-5 Bronze 295-5 4-137 85,257 350-5
L 19 6 25 6 103-5 Bronze 301-11 4-247 82,843 347-4
L 19 6 25 0 103-5 Bronze 298- 3-94 83,722 3511
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L . Originally fitted w ith  st,eel blades, results of 
which are shown at different speeds on the two top 
lines, bronze blades were substituted for the steel of 
th e  same size, shape and p i tc h ; the results from th is  
change are shown on the th ird  l in e ; the p itch  was 
increased 6 in. w ith  the  results shown on the tw o 
bottom  lines.

In  th is case the slip w ith  the steel blades is about 
15 per cent., and w ith  the  bronze blades ra th e r more, 
while w ith  the  increased p itch  there is a slight re 
duction in  slip to about 14.

T he coal used over 100 miles ru n  w ith  steel blades 
at the lower speed on the first line is about 21 tons, 
and w ith  the increased speed 24‘5 tons, w ith  bronze 
blades at the  same p itch  24T tons, and w ith  increased 
pitch  25'3 tons. These figures are based upon the 
figures supplied as including the  to tal coal used 
throughout the  ship for all auxiliaries, freezing 
m achinery included.

Propeller Ship Engines

Ship D ia
meter Pitch Area Ma

terial
Miles 

per day
Miles 
per ton 
of coal

Coal 
per ton 

dis
place
ment 

permile

Reyol u 
tions 
per 
day

Coal 
per day

K
ft. in.
15 6

ft. in.
19 0 65 Iron •248-8 9-3 •0696 88,285 26-75

K 15 6 19 0 65 Bronze 257-25 10-1 •0648 86,145 •25-35
K 15 0 19 6 65 Bronze 259-9 9.5 •0650 86,587 27-4
K 15 6 19 0 65 Iron 217-7 11-7 80,530 18-6
.T 15 6 19 0 65 Iron 213-7 10-11 •0553 78,637 21-12
J 15 6 19 0 65 Steel 258-0 9*39 •0682 87,792 27-5

K. These show average results from one steam er 
originally fitted w ith  iron blades and replaced by 
bronze, set at the  same pitch, afterw ards increased by
6 in. T he first th ree lines indicate the steam er’s resu lts 
over the  same route. T he fourth  line indicates th e  
results gained w ith  compound engines and 60 lb. 
p re ssu re ; the form er lines indicate results after the  
engines were converted and fitted w ith  new  boilers 
at 180 lb. pressure.
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J . These show average results from a sister 
steam er running  over the same ro u te ; first line shows 
the compound engines at 60 lb. p re ssu re ; the  last 
line shows results w ith  converted engines at 180 lb. 
pressure.

na> Propeller Ship Engines

&0)
OQ Diameter Pitch Area Material Miles 

per clay
Revolutions 

per day
Coal 

per day

I
ft. in.
17 3

ft. in.
•22 C 104 Cast iron 300 100,000

Tons
55

1 18 0 22 6 108 Cast iron 312 98,000 54

I. These results show w hat was gained by 
increasing the  diam eter and area of a propeller on 
the same steamer, the m aterial of the  propeller being 
the same in both  cases.

Propeller Ship Engines

Ship D ia
m eter Pitch Area Ma

terial
Miles 

per day
"Miles 
per ton 
of Coal

Days
under
way

Revols. 
per day

Miles 
per day

H 19-6 25-0 104 Steel 290-3 4-826 50 81971 337-0
H 19-6 25-0 104 272-18 4.1478 77 78049 320-9
H 19-6 25-0 104 JJ

Bronze
290-7 4-384 50 81080 333-4

H 19-6 25-0 104 292-48 4-1205 42 81681 335-8
H 19-6 25-0 104

Steel
277-4 3-95 28 79477 326-8

H 19-6 25-0 104 273 4-79 91 76012 312-4

H . In  th is case steel blades were originally fitted 
to the  sh ip ; the  averages of results are shown w ith  
the original blades on the  first th ree lines. The 
next two lines show the results after the ship had 
been stiffened, the  blades rem aining the  same p i tc h ; 
these lines also show the  results w ith  bronze blades 
at the  original pitch, and the  last line shows an

* The miles per ton of coal in this case include all auxiliaries ; the 
total coal used for all purposes—including frozen meat—having been 
given. The results shown on lines 2, 4, and 6 are via  the Suez Canal 
and include all the movements consequent upon this.
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average of several voyages ru n  w ith  steel blades. 
T he displacem ent was not given in  th is case. F o r 
100 m iles on the  best voyage w ith  steel blades the 
consum ption was 20'7 to n s ; after the structural 
alteration  it was 22‘8 tons. W ith  th e  ship running  
on a different route—the form er ru n  not being 
through  the  Suez Canal—and  w ith  bronze blades, 
25'3 tons.

T he results shown on the first line are very good, 
and appear by analysis very economical; probably 
w eather conditions were favourable to a high 
efficiency. T he slip w ith  the  steel blades is from 
10 per cent, to 12 per cent., increasing to 13 per 
cent., w ith  bronze blades, and further, increasing 
to 14 per cent.

Propeller Ship and Engines

Ship Dia
meter Pitch Area Material Miles 

per day
Miles 

per ton 
of coal

Per 
mile 
coal 

per ton 
dead

weight

Per day 
Kevo- 
lutions

G 19 0 23 0 114 Steel 303-04 4-28 •1293 92,420
G 19 0 23 0 114 Steel 269 4-96 •09 81,098
G 19 0 23 0 114 Bronze 308-6 4*7 •1221 84,714
G 19 0 23 6 114 Bronze 313-4 4-9 •120 88,360
G 19 0 23 6 114 Bronze 296-5 4-67 •124 86,382

T he slip w ith  steel blades works out to about 12'6 
per cent., bronze blades, 5 per cent, and 9 per cent, 
respectively.

G. These figures show results while runn ing  w ith  
steel blades—on the  first two lines— these blades 
were replaced by bronze of the  same pattern , and 
set to the same p i tc h ; the  ship was afterwards 
stiffened, w hen the  p itch  was increased by 6 inches. 
T he deadweight of the  ship only being supplied, the 
coal per ton  per mile is based on this. T he coal 
used w ith  the  steel blades for 100 miles run, including 
auxiliaries, in  th is case comes out to 27'73 tons, w ith  
bronze of same p itch  25'0 tons, and w ith  6 inch 
increased p itch  to 25’6 tons.
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Propeller Ship Engines

■Ship Dia
m eter Pitch Area M aterial Miles 

per day
Miles 

per ton 
of Coal

Per 
mile 

per ton 
dead

weight

Revolu
tions 

per day

F 19-0 23'0 114 Steel 275-72 6-0 •074 80,725
F 19-0 23.0 114 Steel 310-57 4-54 ■14 91,779
F 19-0 23-0 114 Bronze 290-75 4-05 •142 91,419
F 19-0 23'6 114 Bronze 310-35 4-77 •13 90,871
F 19-0 23-0 114 Bronze 298-26 4*86 •096 90,544

F . T he results from the steel blades show 100 
miles ru n  for 22 tons of coal, and the results from the 
bronze blades show 100 miles ru n  for 21'7 tons of 
coal. In  this case the first two lines show results from 
the averages of several voyages ru n  w ith  steel b lades; 
the following lines show the averages w ith  bronze 
blades of the  same pitch, and then  w ith  the pitch 
increased by 6 in. A structural alteration was made 
in the ship, which tended to stiffen her somewhat, 
sim ultaneously w ith  bronze blades being fitted. The 
coal per ton  per mile deadweight is given in th is case, 
the displacem ent not having been supplied to work 
from.

Propeller Ship Engines

Ship Diam. Pitch M aterial Area
Time
under
way
days

Coal Revo
lutions

Coal per 
ton dead

weight 
per mile

E
ft. in. 
16 6

ft.
19

in.
0 Iron 81 108 3370 60 •0734

E 16 0 19 0 Iron 75 96 3227 57-9 •0703
E 16 6 19 0 Steel 63 105 3043 62 •0573
D 16 6 19 0 Iron 60 96-2 3038 60 •0596
D 16 6 19 0 Steel 57-9 99-8 2977 57-9 •0585

E . These figures show results from a steam er 
fitted w ith  the  stepped blades referred to. The first 
line indicates results from the original iron blades, 
the second line shows the  results w ith the special
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blades, and the th ird  line shows results from steel 
blades of a slightly different shape from the  original.

D. These figures show the  results from a sister 
ship fitted w ith  the sam e ordinary type of blade, 
iron and steel.

These steam ers, it is understood, lost portions of 
th e  original iron blades during the  voyages, from 
which these results are taken, the  scantlings being, 
i t  is presumed, too light, hence the  substitu tion of 
steel.

T he foregoing results have been obtained from 
various sources; the  steam ers are by different builders 
and  belong to different owners. The figures have 
been tabulated as nearly as possible on a common basis 
to  show the com parative results from actual practice 
so as to facilitate profitable discussion and to pave 
th e  way for further papers on the subject now in tro 
duced. T he sets of results are obtained from voyages 
over the  same ground in m ost of the  cases given, th a t 
is to say, the  steam ers were runn ing  sim ilar voyages 
w ith  the  bronze blades as w ith  the  iron, or steel. In  
the case of “ K ,” compound engines w ith  60 lb. pressure 
afterw ards converted, w ith  180 lb. pressure, and in 
th e  sister ship “ J , ” the  results given are w ith  the 
com pound engines and w ith  the  higher pressure for 
bo th  steam ers to show the variations in  the  results.

One well-known engineer advocates the  solid 
propeller in preference to the built type, for w hich 
he claims be tte r results ; and I  understand th a t quite 
recently he has found th a t a cast iron propeller has 
given better results th an  a bronze one of the  same 
form and dimensions. If  such could be furnished after 
twelve m onths’ work, an  analysis of the  results 
leading to th is conclusion would be of very great 
in terest to us.

An analysis of results by tabulating  the figures 
shows a net gain in  favour of bronze blades over 
steel of about 3 per cent, in  speed, and 4 per cent, in 
coal, and in closing these notes a t this stage the 
w riter hopes th a t a profitable discussion m ay be 
evolved from w hat has been laid before you.
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D I S C U S S I O N

ON

S E A - B O E N E  T E A F F I C ,
M ONDAY, M ARC H  12tli, 1900,

AT 58 ROMFORD ROAD, STRATFORD, E.

C h a ir m a n  :

Mr. A. BOYLE ( C h a i r m a n  o r  C o u n c i l ) .

T h e  C h a i r m a n  : I  am sure th a t we have all 
listened w ith  great pleasure and profit to a m ost 
in teresting paper which seems to m e to divide itself 
naturally  into two parts, firstly, the  historical section 
w hich sketches the natura l evolution of the  m odern 
liner from the  vessels of ancient tim es—the more or 
less m ythical vessels of ancient tim es—and secondly, 
the  section dealing w ith  m odern shipping. I t  has 
always been to me a m atte r of considerable in terest 
to  see how our present liners have been evolved 
from our earliest a ttem pts in naval architecture. 
I  suggest th a t it will be convenient if the discussion 
is similarly divided into two parts. As citizens of a 
great m aritim e com m unity like G reat B rita in  we 
m ust all be interested in  a subject such as this, and 
to  us—m en who are very closely connected w ith 
shipping—-it m ust be doubly interesting. I  was 
greatly struck some tim e back by a phrase th a t was 
u ttered  in the  H ouse of L ords by a distinguished 
statesm an who declared th a t G reat B rita in  w ithout 
her foreign trade would soon become an over- 
populated, impoverished and discontented island in 
the N orth  S e a ; and I  believe there is a great deal of 
tru th  in th a t statem ent. I  believe th a t our prosperity 
as a nation is very m uch wrapped up in  our 
shipping trade.

There is certainly ample room for discussion in 
the rem arks th a t the author has made, and I  suggest 
th a t we first discuss the historical part of the paper.
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In  reviewing the  history of shipbuilding I  do not 
know th a t we can go m uch fu rther back th an  the 
days of Noah, bu t it does seem a little  surprising 
th a t  the proportions of the  Ark are proportions th a t 
have no t been m uch improved upon, even at the 
presen t day, for sailing vessels. T he fitting  of the 
vessel is quite another m atter. As to th a t I  am not 
so certain, bu t for a good sound stable ship the 
proportions of the ark can scarcely be im proved upon. 
No doubt from the  earliest tim es m en have been 
fond of inventing boats and vessels for trading and 
other purposes, and it is really astonishing w hat 
voyages those old navigators m anaged to accomplish 
before the  days of the  m ariner’s compass. And 
some of their ships were vessels of no m ean size.

Mr. G. H a l l i d a y  (M em ber): A paper w hich 
trea ts of shipping from the days of the  Ark certainly 
gives a very fair scope of subject for one to speak 
about, bu t there are one or two th ings which I  fear 
have not been laid sufficient stress upon. F o r  
example, I  should have liked the  author to  dwell 
upon the  building of Caesar’s fleet in  the m ud ; and 
th en  he has entirely om itted any m ention of K ing 
Alfred. W e B ritishers can hardly om it from  any 
historical review of our shipping any m ention of K ing 
Alfred. I  should also like to have know n som ething 
about the  sizes, etc., of those old sailing ships to  
w hich the  au thor has referred. Those of th e  Vikings, 
we are told, were about 100 ft. long, and we have 
seen views of them  in  pictures. Indeed, I  suppose 
th a t some of the  hulls are still left. Coming to the  
shipping of m odern tim es and w hat is expected of 
some vessels there is one problem  which I  have been 
th ink ing  about for a long tim e, and I  should be 
particularly  glad if some gentlem an present can give 
m e some inform ation upon it. T he problem  is th is : 
Supposing we have a steam er, for example, w ith  a 
speed of say 18 knots, and burning a certain  am ount 
of coal. Now at 16 knots it will burn  less coal, a t 14 
knots less still, and at 12 knots less again. W h a t I

D
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w ant to  know is w hether there is any m ethod, and 
w hat is the  m ethod, for ascertaining the  m ost eco
nom ical speed of a sh ip? W e know th a t a very fast 
steam er— say the  Majestic, which does 21 or 22 knots 
an  hour—consumes a very large am ount of coal. At 
a lower speed th a t ship would consume m uch less 
coal. Is  it practicable to  find out, or is there any 
m ethod for working out, the m ost economical speed 
for each ship ?

T he C h a i r m a n  : Mr. H alliday w ants to know, as 
I  understand him , if there is any definite speed 
which m ay be called the m ost economical speed and 
which can be worked out for every steam er, when 
th e  best results can be obtained for a certain  con
sum ption of coal. I t  is a very wide question and 
there are a good m any factors w hich come in. F rom  a 
shipowner’s point of view it is not a question of how 
economically you can run  a steam er only in regard 
to  coal consum ption. A steam er is originally designed 
and built to go at a certain  speed, and the shipowner 
generally w ants her to  go at th a t speed.

Mr. J. T. S m i t h  (M ember of Council) observed 
th a t in  deciding the  m ost economical speed for a 
given steam er a good m any factors had to be taken 
into account, bu t speaking generally, the  m ost 
economical course was to run  a ship a t an easy full 
speed. There was no economy in going slow w ith  a 
steam er built to  ru n  a t a good speed.

Mr. H a l l i d a y  : I  am  still inclined to  th ink  th a t 
there  is a cheapest speed a t w hich to go from one 
port to  another.

Mr. W . L a w r i e  (M ember of Council) said th a t 
one shipowner of very large experience had given 
great consideration to  th is question of the m ost 
economical speed, and he had come to the conclusion 
th a t under ordinary circum stances the m ost 
economical speed for an ordinary cargo boat was 
from ten to eleven knots, and th is view was borne 
out by a good few of the leading shipbuilders. B u t
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th is  was no t a speed th a t would answ er for every 
trade. F o r instance, in  the trade betw een Liverpool 
and Canada, they had to  design the  speed so th a t the 
steam ers would m ake a certain num ber of voyages 
w ith in  a year. I t  would be useless for a steam er to 
m ake an extra half knot an  hour unless it enabled 
her to make another voyage in  the year. I t  was 
necessary to m ake a good advance from one speed to 
another in  order to  gain sufficient to m ake an  extra 
voyage in  the year. I f  a steam er was able to get 
another voyage w ith in  the  year th en  there were 
o ther gains th a t came in  her way. I t  was a very 
common th ing  for shippers of live stock in  Canada to 
ask w hether a certain  vessel announced for sailing 
was an eight-day boat or a nine-day boat, and if she 
was a nine-day boat perhaps some of them  would not 
give her any freight a t all. There were m any points 
to be considered in  the  running  of a steam er besides 
the question of fuel, and the expenditure for coal was 
not the  item  in respect of w hich there was m ost room 
for saving. A friend of his was recently  speaking to 
him  about a diagram  th a t he had been showing in 
percentages the  expenses of -running a steam er. 
T he expenditure for stores, office charges, and a 
great m any other expenses, besides coal, was indicated 
by separate lines showing the  relative proportion of 
each, and taking the  various item s of outgo there 
certainly appeared to  be m ost room for im provem ent 
in  expenses o ther th an  coal. T he answer to  the  
question was th a t between ten  and eleven knots was 
allowed, by m en who had studied the  subject, to  be 
about the  best speed for an ordinary cargo steam er, 
although th is would depend a great deal upon the 
trade in w hich the  steam er was engaged. Crossing 
the  A tlantic w ith  a heavy head w ind a ten-knot boat 
would be a no-knot boat, or they would possibly 
even find her m aking stern way.

T he C h a i r m a n  referred to the  m ethods of 
navigation in  ancient times, and said it was really 
astonishing w hat voyages were accomplished before the

D 2
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days of the  m ariner’s compass. Before the days of 
Caesar, ships used to come from the M editerranean to 
the Scilly Islands for tin , which under the  conditions 
of those tim es was no small feat in  m aritim e work. 
E ven  now it was no joke to cross the B ay of Biscay 
w ith a well found steam er, and th a t these ancient 
craft should have found their way from G ibraltar to 
the Scilly Islands was certainly very creditable to 
the navigators of those days. H ow  they did it was 
a marvel. H e thought some reference to the vessels 
of the B om ans would be of interest.

After some further discussion,

The C h a i r m a n  suggested th a t M r. Adamson 
should reply to the short discussion w hich had taken 
place, and read the second part of his paper at 
the  next m eeting, w ith  any additions he m ight have 
tim e to m ake to  the  subject m atter.

Mr. J a m e s  A d a m s o n  : I  would rem ind m em bers 
th a t I  only came in  to-night as a stopgap in  an 
emergency, and unfortunately  the tim e was too 
lim ited to go into some of the points th a t have been 
referred to in  the discussion. M r. L aw rie has referred 
to  a diagram  showing in  percentages the  various item s 
of expenditure on a steamer. I  presum e he refers to a 
circular diagram  in w hich there are m any item s 
of expenditure included w hich we, as engineers, can 
only guess at. T he gentlem an who m ade it had 
w ith in  his reach all the  data necessary for the  con
struction of such a diagram, bu t very few engineers 
are in  th a t position. W e can only guess, for instance, 
a t the am ounts for brokerage, m anagem ent, &c. W e 
know the  expenditure per mile for coal, oil, wages, 
Suez Canal dues and certain  port charges, but 
particulars of such m atters as general office charges 
and brokerages are very difficult to e s tim a te ; these 
appear, however, to bulk largely in  proportion even to 
the  coal bill. M r. Law rie, I  think, will bear m e out 
in this, as the diagram  he has referred to seems to  be
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the  same as the one shown to me. I t  not only 
in terested  but surprised m e in  some of the  details.

T he question Mr. H alliday placed before us has 
been previously referred to  in  our discussions—the 
m ost economical speed, as has been pointed out by the 
Chairm an, Mr. Sm ith and Mr. L aw rie, depends on the  
class of ship and trade in  w hich she is engaged, and 
for which she is competing. T he illustrations we had 
w hen M r. M cA rthur’s paper on “ T he Perform ances 
of Two Steam ships ” was discussed showed fairly well 
w here th e  direction of economy lay, and w here the  
speed and consum ption m et to  give th e  best results.

I  shall be glad to reply to th e  discussion on P a r t  I  
and to  continue the  subject, as proposed, a t a fu ture 
m eeting. I  agree w ith  th e  Chairm an in th inking  it is 
well a t tim es to  dive into the past in  order to see w hat 
was done in the  days of old and consider also w hat 
bearing our present work will probably have upon the 
fu tu re ages of the  world. I  propose if tim e perm its, 
before closing th e  subject, to  place before you some 
data on propellers w ith  th e  object of discussing the 
various forms of blades and m aterial of w hich they 
are made.

T he C h a i r m a n  : W e will now consider the  dis
cussion adjourned w ith  the  understanding th a t a t our 
nex t m eeting M r. Adamson will again read the  second 
p art of his paper, b u t a t greater length  th an  he has 
done to-night. A t th e  sam e tim e I  hope th e  dis
cussion a t next m eeting will no t altogether ignore 
th e  historical part of the subject.

M r. H a l l i d a y  proposed a vote of thanks to the 
author. H is  only regret was th a t there had no t been 
a larger attendance of m em bers to  hear th e  paper 
read, and had the  usual notices been issued he was 
quite sure th a t m any m ore m em bers would have 
been present.

M r. W . L a w r i e  seconded the m otion and believed 
th e  m em bers would feel greatly indebted to  M r.
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Adamson for having guided their thoughts in  the 
direction followed in  the  paper.

The A u t h o r  in  briefly acknowledging the vote 
explained th a t the  difficulty in  issuing special notices 
for the m eeting was owing to  the  fact th a t the  sub
ject was undecided un til th a t very day, when the 
question was resolved and the  notes placed before the  
m eeting was the  result.

A vote of thanks to the  Chairm an, proposed by 
M r. M cL a r e n  and seconded by M r. N o b l e , concluded 
the  meeting.

DISCUSSION

ON

S E A - B O R N E  T R A F F I C ,
M ONDAY, M A RC H  26th, 1900,

AT 58 ROMFORD ROAD, STRATFORD, E.

C h a ir m a n  :

Me . A. BOYLE ( C h a i r m a n  o f  C o u n c i l ) .

T h e  C h a i r m a n  : To-night we resum e th e  discussion 
upon the  paper entitled “ Sea-borne Traffic,” read 
at our last m eeting. T he paper is particularly 
in teresting from the  historical sketch th a t it gives of 
the progress and development of shipping from the 
earliest tim es. Perhaps we are more concerned w ith 
the condition of shipping as i t  exists a t present, bu t 
it is particularly in teresting to cast our eyes back
wards over the centuries th a t have gone and note the  
condition of ships at previous periods, and as they  
are now. One point w hich has particularly  struck 
me, as I  dare say it has struck everyone who has 
thought about it, is the great progress which has 
taken place in  sea-borne traffic during the present
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century, or during the last seventy or eighty years. 
I  do not th in k  th a t during any one of the previous 
centuries anything like the  same progress took place. 
D uring the  life-time of even the  youngest am ong us 
we have seen great im provem ent and progress in 
shipping. T he paper, as I  said at the  last m eeting, 
divides itself into two parts—the first section con
sisting of the historical sketch, while the second part 
deals more w ith  the  steam er of the im m ediate present. 
I  th ink  perhaps it will be advisable if I  first call upon 
Mr. Adamson for any rem arks th a t he m ay m ake on 
the  discussion th a t took place on the  last occasion, 
and likewise for anyth ing  he m ay have to add to the 
paper itself.

M r. J a m e s  A d a m s o n  : H aving  been called away 
a t the  beginning of the  week and no t getting  back 
until late on F riday  I  have not had tim e to  extend 
th a t p art of the  subject dealing w ith  m odern shipping 
so far as I  should have wished. Before entering, 
however, on the  second part I  have m ade a few notes 
in  reply to the  discussion th a t took place, as 
arranged, at our last meeting.

M r. Boyle suggested th a t a reference be m ade 
to  the  ships of the  R om ans. These were of two 
kinds—th  enavesmerccitoriae, o rm erchantm en, and the  
naves longae, or ships of war. T he form er were pro
pelled by m eans of sails (vela) and the  la tte r by oars 
(remi). Some were decked, others partly  decked at the  
prow (prora) and stern  (puppis), joined by a fore and 
aft gangway—possibly th is suggested the recently built 
tu rre t types of steamers. T he steering was effected 
by m eans of two paddle-helm s, one on each side of the 
stern  post, w ith  projecting arm s to  the  decked p art of 
the  vessel. There were several anchors carried, and 
are described as sim ilar in  shape to the  m odern. T he 
anchors were cast out from  the  prow or poop according 
to  circum stances, w hether for riding or dragging. 
T he m ast was set in  a socket and could thus be 
readily unshipped. Some ships had two m asts, bu t 
these were rare. Above the yard was placed the
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cage for the look-out man. T he ship in  which Paul 
sailed, and which was wrecked, had on board 276 
persons, and m ust have been of considerable size, as 
rem arked by the  chairm an. She had four anchors. 
Those cast out from the poop were evidently so cast 
to  place her stem  towards the lee shore, th a t if she 
did drag them  there would be a better chance of 
beaching the ship. Josephus was wrecked in  a 
similar vessel in which there were 600 persons, and 
the  tonnage has been estim ated to be about 1,100 to 
1,200 tons.

T he ships of w ar were m anned by slaves and 
freedmen, who laboured a t the  oars. T he benches 
for the  rowers were banked for two, th ree or 
more tiers. The ships were called, in  respect to 
their power and size, according to the banks of oars 
they  had, biremes, triremes, etc., and as the ships of 
w ar were longer, as their nam e implies, relatively to 
th e ir b readth  th an  the m erchantm en, to  give them  
speed and power to ram , the  num ber of rowers was 
considerable in  the  large ships.

Reference was m ade by M r. H alliday to K ing 
Alfred, whose m em ory is treasured as the unselfish, 
and encourager of all th a t was good, in  whose reign 
not only were the arts of ship-building and seam an
ship forwarded, bu t the work now done by the 
geographical and sim ilar societies was encouraged, 
and discovery and research were fostered. Reference 
was made to  ships of war, bu t these were purposely 
om itted in the sketch, as to  even attem pt to give a 
brief outline of the history of ships of w ar would 
require a paper for itself. T he Great H a rry  (1,000 
tons), built in  the reign of H enry  V II I ,  is looked 
upon as a great advance in  the art of building, and 
m arked an epoch.

Reference has been m ade to the  Norsem en who 
landed on the  Am erican continent before Columbus. 
In  the  days of H arold the Fair-haired, K ing of 
Norway, E ric  the  Red, whose father had left Norway 
and settled in  Iceland, in  tu rn  voyaged on and 
settled in Greenland, whence Leif, son of E ric,
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sailed on an expedition and landed on the coast of 
Nova Scotia about 1000. O ther expeditions follow ed; 
and, in  one commanded by Karlsefin, whose wife 
accompanied him , after landing on the  continent of 
America, a son was born to them  nam ed Snorro— 
th e  first E uropean born on the new land, and whose 
descendants were famous in  their day and generation.

W hile 400 to 500 years la ter Columbus was en
gaged in  try ing  to get patrons to help him  in his 
efforts to fit out an  expedition, the m erchants of 
B ristol were bestirring  them selves in  th e  same 
direction, and the  great work of discovery and ad
venture was carried on under the  leadership of Jo h n  
Cabot and his son Sebastian, in  the reign of H enry  
V II , who did m uch to foster and encourage ship
ping. T he landing of Jo h n  Cabot in  Am erica was 
in  1497. T he lives of the Cabots and the  enterprise 
of the B ristol m erchants are m ost in teresting.

Coming to  m odern and practical questions of 
economy in  runn ing  a steam er, the  consum ption of 
coal per day is no t necessarily a prim ary one. I f  a 
steam er is advertised to sail on a certain day and 
occupy tw enty  days on the voyage to  the  term inal 
port, she has a be tte r chance of freight th an  others 
th a t  will occupy twenty-five or th irty  days, w hile if 
she is fitted for passengers the advantage is very m uch 
in  her favour. F o r a purely cargo steam er, w here the 
saving of a few days on a voyage is not m aterial, it is 
generally considered th a t from ten  to  eleven knots— 
inclining ra th e r to  ten  th an  eleven— is th e  m ost 
economical speed ; bu t every ship has a speed of her 
own, and it is a m atter of experience to find it out. 
Steam ers th a t are built for fourteen knots would not 
probably be found to  work m ost economically a t ten  
knots, b u t a t twelve. A nother po int in  connection 
w ith  the  speed of steam ers, especially of fairly fine 
lines, for cargo and passenger traffic, is th a t the 
v ibration of the ship increases or dim inishes relatively 
to  the  speed. So th a t it seems to m e th a t the pulsation 
of the  engines should be kept from synchronising 
w ith  the  vibration of the  ship, to get th e  best
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results and add to the comfort of those on board of 
her. This is a m atte r which is ruled by the  power 
developed, and the  balancing of th a t power to  m eet 
the circum stances of weather, displacement, centre of 
gravity and speed, on which depend the extremes 
of vibration of the  vessel’s hull.

A t a tim e like the present, w hen the  sinews 
of w ar are sprung to their tension, it is a m atte r of 
great im portance to the E m pire to know how the 
Colonies stand affected towards the M other Country. 
Differences of opinion on the subject of free trade 
exist, and will exist so long as the  complex m ind of 
m an rem ains, causing m erchants and m anufacturers 
of home and colonial goods to differ in  th e ir a ttitude 
to  one another. W e have recently seen these m inor 
differences sunk and the pulsations of the  hearts of 
the children beat in harm ony w ith  the  heart of the 
m other, proving the origin and strength  of the life
blood to be a more im portant elem ent in  the  higher 
issues of life th an  the  value of m oney and w hat it 
will produce w hen invested in m erchandise ; and one 
of th e  m any good results w hich will follow the 
settlem ent of the  South African question will 
doubtless be a strong desire to  k n it m ore closely the 
scattered E m pire in  bonds of commercial sym pathy 
and m utual support, the  hardening influences of 
harassing enactm ents and greed of gain being 
mellowed and softened by the  feelings w hich have 
been aroused into strong action. And it m ay be th a t 
modification in the views and arrangem ents of those 
who rule the carriage of goods betw een the M other 
Country and its off-shoots m ay result in  an increasing 
preferential interchange of trade and commerce. 
Our commercial relationship w ith  o ther nations is a 
potent factor which appeals to us at all times. W e 
see the  evidences ever around us, evidences w hich in 
some directions appeal to our instincts in an 
undesirable w ay ; still we owe it to our commerce 
th a t the barter of all nations comes to our door.

R eferring again to the  question of the m ost 
economical speed, the following are the  com m ents
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on the  subject in  the  Steam  M a n u a l:  “ T he m ost 
economical speed is determ ined by tria l and in 
accordance w ith  the varying conditions of w ind and 
w eather.” T his is fu rther defined: “ In  determ ining 
the  m ost economical ra te  at w hich to m ake a voyage, 
the  coal expenditure for auxiliary purposes should be 
taken  into account, especially where th is  is large ” ; 
while in  a fu rther note is ad d ed : “ T he m ost econo
mical speed should also be used in  those cases where 
the ordinary speed is less th an  the  m ost economical 
speed.”

Mr. F . W . Shorey  (Hon. T reasu re r): In  the 
early p art of the historical section of th e  paper the  
ark of N oah is referred to  as being 540 ft. long by 
90 ft. by 54 ft. I  do not quite know how those 
figures are arrived at. Assum ing the  length  of a 
cubit to be 18 in., th a t would bring th e  length  of 
the ark to 450 ft., no t 540 f t . ; and if we take a cubit 
to  be 22 in., th a t would m ake the  ark 550 ft. long, 
9I f  ft. broad, and 55 ft. deep. T he ark was no t 
built possibly on such good lines as the boats of the 
present d a y ; b u t w hen we consider th a t not 2,000 
years ago all were savages on th is  island, we can 
realise a little  the  great strides th a t have been m ade 
as centuries rolled on. I t  was 2,448 years before 
C hrist th a t N oah was ordered to build the  ark ; and 
wrhen we rem em ber who the  naval architect was who 
instructed  N oah I  have an idea th a t the  ark  was, for 
her purpose, a perfectly built ship. There was p lenty  
of tim e allowed for the construction of the  vessel. 
I t  was 2,448 B.C. w hen N oah was ordered to build it, 
and it was 2,349 B.C. w hen he was told to  en ter the  
a r k ; so th a t, assum ing N oah was told to en ter as soon 
as it was finished, the  building occupied 99 years. 
I t  had only one skylight, th a t being on top. W e 
are told th a t after the  flood the  ark settled on M ount 
A rarat. N oah lived about 400 m iles d istan t from 
M ount A rarat. T he ark m ust have floated to A rarat, 
and w hen the w aters subsided the ark rested, and 
N oah and his family came down. In  connection
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w ith  th is I  should like to call atten tion  to a paper 
I  read some nine or ten  years ago, when a num ber of 
gentlem en were appointed to inquire into the  distress 
in  Armenia. They w ent out from E ngland , and as 
they  were going towards M ount A rarat they  were 
told th a t the  rem ains of a large ship had been seen 
on one of the glaciers. A t first the guides would 
not take them  in the  direction indicated, bu t after 
some persuasion one ventured. They had to  pass 
through m any difficulties in  getting  to M ount A rarat, 
bu t a t a certain  height up the  m ountain  they  found 
a portion of a vessel built of gopher wood. There 
was no such wood growing in  the neighbourhood, 
and after discussing the m atte r they  came to the  con
clusion th a t th is piece of a vessel m ust have been a 
portion of the original ark. I  th ink  th a t Mr. Adamson 
m ight have m entioned the ship in  which Jo n ah  was a 
passenger from Joppa, as showing the  combined cargo 
and passenger ship of th a t day. W ith  regard to the 
Phoenicians— speaking of these people M r. Adamson 
sa y s : “ They had for m any ages no r iv a ls ; and as 
they  delighted in  establishing distan t colonies their 
exertions in th a t particular were so num erous that, 
w hen it is recollected their country was in  all proba
bility little  more th an  the  narrow  slip of ground 
extending between M ount L ibanus and th e  sea, it 
m ust appear not a little  surprising how they  could 
furnish such extensive em igrations w ithout causing 
an  absolute depopulation of their whole country .” 
In  w riting these lines I  th ink  the  au thor has over
looked one thing. They were allowed a plurality 
of wives in those days, and of course m ight have 
im m ense families. And now a word about wages. 
I n  the  days of Charlem agne, I  see, the  wages of sailors 
were £2  16s. 8d. per annum . T h at is ra ther low pay 
according to the  present value of money, bu t I  dare 
say th a t in  proportion it was b etter th an  the  wages 
th a t are paid now.

M r. W . L a w k i e  : In  reading over Mr. Adamson’s 
paper it has occurred to me th a t it would be a good 
th ing  if we possessed a collection of models repre



VOL. X II .] 6 1 [ n o . LXXX IX.

senting  as nearly as possible the various types of 
vessels—the design and dimensions— th a t have been 
used in carrying the  commerce of the world during 
the  period of its history. I  m ay be rem inded th a t 
th is  In s titu te  is not a w ealthy o n e ; bu t a beginning 
m ight be made in  a small way, and by a little  energy 
and enterprise I  have no doubt th a t a very good 
collection could be got together a t a m oderate cost. 
A t any rate, if it  was got together it would be a very 
valuable one, and the  idea, I  th ink, is en titled  to 
some little consideration. T he au thor of the  paper 
has given us a very in teresting  comparison, showing 
the proportions of the ark and those of the  best 
steam  and other vessels of to-day. B u t in  m y 
journeys up and down th e  river T ham es I  could no t 
help th ink ing  th a t some of the  descendants of N oah 
m ust have come to th is part of the country, for you 
will find th a t m any of the  dum b barges on the  
Tham es are modelled on som ething like th e  lines of 
th e  ark, and as these barges are solely dependent on 
th e  tidal action of the  w ater for th e ir m otion th e  
sim ilarity is, I  th ink , still fu rther increased. B u t when 
we come to consider the  language and m anners of 
the  Tham es bargem en we are ap t to th ink  th a t there 
m ust have been a stowaway on the ark somewhere. 
The au thor devotes several paragraphs of his paper to 
th e  Phoenicians, who were, I  believe, the  first nation 
in  the M editerranean to engage in  nautical affairs, 
and I  th ink  th a t in  the history of navigation and 
shipbuilding they  certainly deserve a forem ost place. 
T heir country, situated a t th e  very extrem e eastern 
end of the  M editerranean, was a very small patch  
of land w ith  a coast line of about 230 m iles and an 
average w idth of about fifteen miles, giving altogether 
a to tal of som ething like 3,000 square m iles of 
territo ry . T he proportion of ladies to gentlem en I  
am  no t m uch concerned ab o u t; b u t it seems to  me 
noth ing  short of m arvellous th a t th is people, occupy
ing a m ere strip of land, should be able to push 
their trade from the  extrem e eastern end along both 
shores of the  M editerranean, and colonising several
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places on the northern  shore un til they got as far west 
as Carthage— and even then  they  were not content. 
They also pushed their way righ t th rough the 
S traits  of G ibraltar, and traces of their work have 
been found as far down the  African coast as Senegal 
and Gambia, while northw ard they came to the 
Scilly Islands and G reat B ritain . W hen  you con
sider th a t all th a t was done 500 years before Christ 
and w ithout the  aid of the  m ariner’s compass, I  
th ink  we shall agree th a t they were really a m arvel
lous people. W e have no definite inform ation as to 
the  construction of their vessels. I  have seen it 
stated th a t the vessels which they used in  trading 
Were broad and round shaped, and th a t each vessel 
carried a crew of about 25 men. F o r w ar purposes 
th ey  used galleys propelled by oars, and sometimes 
these galleys contained as m any as 300 sailors, so 
th a t you see they  were a people who were bound to 
leave their m ark w herever they  went. And not 
only were they a great m aritim e people, they  were 
also powerful by land. In  fact they were, in  a sense, 
interm ediaries between the E as t and the W est; and if 
you come to look a t their position you will see th a t in 
th e ir day they seemed to occupy m uch the  same place 
in the world as we do now— namely, the carriers of 
the world’s produce. There is some doubt as to 
where th is nation originated. I t  has been said th a t 
they  came from the shores of the  P ersian  Gulf, bu t 
others say they were tu rned  out by an earthquake 
from somewhere near the  Red Sea. T hen we come 
to the  Vikings. They are always sure to tu rn  up 
w hen navigation in  early tim es is under discussion. 
B u t they were a very different class from the 
Phoenicians. W e can alm ost th ink  it a dream  to 
im agine th a t the  N orsem an in those days considered 
the p ira te’s life the  m ost honourable possib le; and it 
was a common boast am ong some of them  th a t they 
never slept under a perm anent roof and never drank 
a glass of beer at hom e. B u t w ith  th is there was 
som ething of a noble generosity in  their character, 
for when two fleets or squadrons m et in battle, and
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one was larger th an  the  other, the  com m ander of the 
larger fleet would detach a num ber of vessels to join 
th e  w eaker side so th a t they  m ight have a fair and 
square fight to begin w ith. M r. Adamson has 
referred to the Chinese as having stood still for some
th ing  like 3,000 years. I  suppose they  m ay be 
regarded as exactly the  opposite of the  Phoenicians, 
and he says they  have been held together by tradition  
and superstition. B u t th is is hardly correct. The 
Chinese are held together m ore by num bers th an  by 
trad ition  and superstition. T he Chinam an is only 
as good a m an as the  governing class will allow him  
to be, and if he had the opportunity  he would, I  be
lieve, tu rn  out a very different individual. I  do not 
th in k  th a t the  early days showed m uch im provem ent 
in  navigation or shipbuilding. I t  was no t un til the 
fifteenth or sixteenth century  th a t a tu rn  in affairs 
came along, and the  progress has continued to th is 
day. W ith  the introduction of the  m ariner’s compass 
in  the  fourteenth  century and the  o ther im provem ents 
and inventions w hich followed, of course there was a 
be tte r opportunity  of getting  away from the coast. 
Previous to th a t there was a difficulty in  leaving the 
land. I  have no t had tim e to  go into the  m odern 
side of the subject, because I  did no t th ink  th a t it was 
to  be discussed to-night, bu t there is ju st one other 
point to w hich I  will refer before I  sit down. In  the 
first paragraph of the paper M r. Adamson says, “ To 
a nation  whose boundary is a girdle of water, the 
m eans of tran sit across the  face of the  deep is not 
only of in terest bu t of im portance, and w hen the in 
crease of population exceeds th e  productive power of 
th e  land in  respect of food supplies the  question of 
sea-borne traffic becomes v ita l.” I  do not th ink  it 
has ever been clearly proved th a t the  population is 
g reater th an  the productive power of the  land. I  
am  no t going into the  political aspects of the  subject. 
B u t I  do not th ink  th a t the land has ever had an 
o p p o rtu n ity ; and un til the  people of th is country see 
th a t  the  land belongs to  the  Lord, and no t to the  land
lords, they  will never know its full productive powers.
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M r. W . M cL aren  said he was not able to go so 
far back as the  two previous speakers, b u t he could 
say som ething as to  the progress of the n ineteen th  
century, especially on the  east coast of England. 
Form erly the L ondon and E dinburgh  Shipping 
Company provided one or two guns on each of their 
vessels for protection, and the steam ers of the Com
pany still kept up the old usage of firing a gun w hen 
they  got abreast of L e ith  pier. Form erly  the  voyage 
to the  Tham es occupied nearly two weeks, and now 
it was done in  tw enty-four or even tw enty-three 
hours, from L e ith  pier to Gravesend. T he growth 
of the  trade was also illustrated by the increase in the 
num ber of shipowners running  steam ers on this 
coast. In  addition to the L ondon and E dinburgh  
Company, there were the General Steam  N avigation 
Company, the Carron Company, the Aberdeen Com
pany, and the  Dundee Company, while the steam ers 
seemed to increase also both  in  size and speed. I t  
was m ost surprising where the  trade came from 
to fill all these vessels. One of the Companies even 
ran  steam ers each way three tim es a week, and it 
was probably not generally know n th a t there was a 
very large fruit trade by this route from K ent to the 
N orth. T hen  there were the  great im provem ents th a t 
had been brought about in  the  m atte r of lights and 
in  coaling facilities; and they m ust certainly not 
forget the  great service which L ord  Kelvin had 
rendered navigators by the  introduction of his com
pass and sounding m achine. A nother im provem ent 
th a t had been brought about of late was in  the  m ethod 
of transporting cargo or coal from one ship to another, 
and one great advantage th a t had resulted from the  
sum m er naval manoeuvres was th a t it had been 
proved practicable to transport coal from the  Cardiff 
colliers to  the  warships in mid-ocean. I t  should also 
be m entioned for the sake of th is institu tion  th a t one 
of its members, M r. A. B. Brow n, of hydraulic gear 
fame, had by the  invention of his stern  steering gear 
brought about a great im provem ent in  the  system  of 
steering ships, doing away w ith  those troublesom e
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chains and rods along the deck th a t were so often 
breaking down.

M r. J a m e s  A d a m s o n  : I  am  ra th e r sorry th a t 
w hen M r. Shorey was telling us th a t a portion of the 
rem ains of the ark had probably been discovered he 
did not tell us th a t the m oulding loft had likewise 
been traced. W e m ight thus have ascertained the lines 
of the  ark and the  co-efficient. W ith  regard to the 
dimensions of the ark, it was specifically stated in the 
paper th a t the best sailing ships of to-day were built 
very m uch of the same proportions as the ark. Of 
course steam ers have increased in length in proportion 
to  breadth. B u t in regard to sailing ships it is under
stood th a t the best ships of the present day are of 
proportions very sim ilar to  those of the  ark, which, 
however, was designed simply to float and to give 
sufficient buoyancy w ith  stability, and M r. L aw rie’s 
rem arks in th is connection in  reference to the dum b 
barges are very appropriate. In  reference to  the 
Phoenicians, the portion of the paper th a t Mr. Shorey 
read was a quotation from a standard author, who 
has studied the  subject m uch more deeply th an  I  
have. R eferring to M r. L aw rie’s suggestion, I  th ink  
it is an  exceedingly good idea th a t we should try  and 
establish in  our m useum  a collection of models of old 
ships from the days of the ark. Of course it was 
quite impossible in  a short paper to  refer to all the 
ships, seamen and passengers who have ever lived, 
otherw ise I  should have referred to Jonah , bu t his 
history is so well known th a t I  thought it unnecessary 
to  give it in  detail. I  do not know th a t the Phoenicians 
were so gifted w ith  large families as M r. Shorey 
would have us infer, but, w ith  regard to Mr. L aw rie’s 
rem arks as to the productive power of the land, I  was 
considering the productive power of the land as com
pared w ith  the reproductive power of the  race in 
referring to  G reat B rita in  ; and if you consider these 
two elem ents together, you will, I  th ink, agree with 
me th a t the paragraph in the paper is quite appropriate. 
M r. M cL aren has referred to the trade on the N orth

E
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E as t Coast, and to the inventions of L ord  Kelvin 
and Mr. A. B. Brown, but there is one th ing  connected 
w ith  the steering gear not yet invented— to control 
the steersm an on a straight course.

Mr. L aw rie has expressed the opinion th a t the 
Chinese have been held together in  their old ways by 
the  power of the  governing classes and by their 
num bers. On w hat I  have read and seen of China 
and the Chinese I  based the com m ent as to tradition  
and superstition keeping them  in check. I f  the 
Chinam an leaves his native land— the China wom an 
is not allowed to—he never leaves it bu t w ith  the 
in ten tion  of re tu rn ing  or having his body brought 
b a c k ; the pains and penalties th reatened to the 
surviving relatives in the  event of the body being 
buried on a foreign shore are such th a t— apart from 
the traditional filial piety w hich is strongly incul
cated by precept and illustration—their superstitious 
fears compel them  to subscribe to bring home the 
body; hence the origin of the saying th a t it pays 
b etter to carry a dead Chinam an th an  a living one.

I  have often thought it is a providential circum 
stance th a t the  410 millions in  China have been 
held in check, by w hatever cause, as the inroad of 
a  few millions upon adjoining territo ry  would create 
considerable trouble if they were energetic and 
hungry, even w ith  the ancestral tablets before their 
eyes. Their religions— Confucianism, Buddhism , and 
M oham m edanism —have each their good maxims and 
tenets covered over by the inveterate and seeming 
inborn passion for gambling, and the outcome of it, 
fatalism .

The C h a ir m a n  : One suggestion has been made 
in the course of the discussion which I  th ink  is a very 
valuable one, and I  hope we m ay be able to take some 
steps to carry it out, and th a t is th a t we should 
endeavour to collect some models of the  earlier ships. 
I t  m ay not be easily done, bu t it is astonishing 
how m any gentlem en will help in a work of the 
kind.
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M r. L a w r i e  : I  th ink  th a t some of our m em bers 
would help us if they  knew  w hat we w ant.

T he C h a i r m a n  : I  am sure th a t M r. Adamson 
would be extrem ely pleased if th a t was one result of 
his paper.

M r S h o r e y  : If  we are to get models of the  ships 
of all tim es I  th ink  they  should be lim ited as to size. 
W e have not m uch ground to spare.

Mr. L a w r i e  : W h a t we w ant more especially are 
models of ships of particular periods.

M r. J . R. R u t h v e n  : One th ing  which appears to 
me to be m issing from th is paper is any m ention of 
the sand barges of the  Tham es whose proportions seem 
to be about tw o beam s to  one length, very m uch after 
the  model of the  ancient coracle. They seem to 
prove very satisfactory for knocking up and down the 
river, and they are about the  broadest vessels in pro
portion to length  th a t I  have seen. Reference has 
been m ade to  the  model of N oah’s ark, and I  th ink  
it a great p ity  th a t such models of the  ark as are 
generally sold should be made for children, because 
there is no flotation in them . They ought to be 
built w ith  m ore bottom  to carry the  top house. W e 
ought to have a reasonable model of the  ark, and it 
is wrong to give children a false im pression to start 
w ith. I  am  very glad th a t such a paper as th is has 
come before us, because it will be very in teresting to 
our m em bers who are away a t sea to notice the  things 
th a t have gone before us. AVhat will come after us is 
another m atte r altogether. I t  would be very in terest
ing if we attem pted  to foreshadow w hat is coming in 
the  future.

M r. L a w r i e  : There is one point I  in tend  to raise, 
and th a t is the possibility of our having to revert to 
sailing ships. If  m em bers would look th a t up and 
give us their views we m ight get som ething original.

T he C h a i r m a n  : Our views about the ark, as a
e  2
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rule, are ra ther shadowy ; but, as regards the design 
and m ethod of building, it has often struck m e th a t 
those fast sailing barges w ith  a beam to length of 
about 1 to 4 or 1 to  4J have great stability even when 
em pty. They go along splendidly w ithout any ballast 
at all. The enormous bottom  gives them  stability, 
and their great stability enables them  to carry a great 
press of canvas which again gives them  th e ir great 
speed.

Mr. L a w r i e  : M ost of those fast racing barges 
could not pay as cargo carriers. They are not built 
as cargo carriers.

After some discussion as to  the m ost convenient 
course of procedure in discussing the subject,

The C h a i r m a n  sa id : W e understand then  th a t 
the discussion upon the historical part of the paper 
is closed, and we now come to the second part. As 
M r. Adamson has made several additions to th is  
section since our last m eeting it will perhaps be con
venient if P a rt I I  be read, especially as there are 
several gentlem en now present who were not here at 
the last meeting.

P a rt I I  was then  read, and the  discussion on it 
was adjourned until the next m eeting.

Mr. P . W . S h o r e y  proposed a vote of thanks to 
the  author for his paper, which, he said, had been 
prepared under great difficulties and disadvantages as 
to time, bu t nevertheless it was an  exceedingly good 
paper, and one th a t would furnish m atter for a good 
m any n igh ts’ discussion.

M r. S a g e  s e c o n d e d  t h e  m o t i o n .

A vote of thanks to the  C hairm an for presiding 
concluded the m eeting.
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DI S C US S I ON

ON

S E A - B O R N E  T R A F F I C ,
MONDAY, APR IL 9th, 1900,

AT 58 ROMFORD ROAD, STRATFORD, E.

C h a ir m a n  :

Mr . F . W. SHOREY (H on . T r e a s u r e r ) .

T h e  C h a i r m a n  : T he subject before us th is evening 
is P a r t  I I ,  of M r. Adam son’s paper on “ Sea-borne 
Traffic.” W e have already discussed P a rt I , and we 
have now before us P a r t  I I  in  which I  th ink  you 
will find a great m any points for discussion.

T he H o n . S e c r e t a r y  : T he following has come 
to  hand from M r. W alte r Pollock (Member) : “ In  
th e  paper there was no m ention of the  conveyance 
of sea-borne traffic by sea-going tow ing lighters. 
There are nearly 30 of these vessels regularly trading 
round our coasts and across to the  C ontinent. The 
m ost recent have a length  of 125 ft., b readth  25 ft., 
depth 10 ft. 8 in., and carry 475 tons d.w. on a 
draught of 8 ft. 10 in., and have the  h ighest class at 
L loyd’s. They are worked w ith  a crew of four 
hands, and the  towage is by steam er or sea-going 
tug . T he advantages claimed for this system  of sea
borne traffic are : firstly, they can be towed by a 
coasting steam er of, say, 600 I .H .P ., w ith  a reduc
tion  of only 15 per cent, in  the  speed of the s te am e r; 
secondly, they save the discharging into small barges 
for transport up the  rivers and to wharves w ith  small 
draught of w ater to  get alongside, and thereby reduce 
breakage of cargo and cost of tran sh ip m en t; thirdly, 
th e  dem urrage of the lighters through detention or 
o ther causes is only one half th a t of a steam er of the 
same size. T he disadvantage of these lighters is 
th a t  they  dispense w ith  the  m arine engineer.”
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M r. J a m e s  A d a m s o n  : The diagram  showing th e  
variation from voyage to  voyage in the  running  of a 
steamer, which was referred to in  the discussion on 
“ T he Perform ances of Two Steam ships,” and shown 
on the blackboard at th a t time, m ay again be 
appropriately cited this evening as illustrating  points 
already raised in  the  discussion relative to the  m ost 
economical speed and m ethod of running  a steamer.

M r. J . G. H a w t h o r n  (Member of Council) said 
th a t a t the previous discussion on th is paper a 
question was raised as to  w hether it was possible to 
work out by some system  the m ost economical speed 
at which a steam er could be driven. This inquiry 
recalled to his m ind some questions published by 
Professor Greenhill in  the course of his examinations, 
and one of these questions involved th is very point. 
The professor quoted certain data concerning a 
vessel, and the problem  was to  work out the  most 
economical speed a t which th a t ship could be driven. 
H e (Mr. H aw thorn) had endeavoured, as far as his 
memory allowed, to reproduce these questions, and he 
had worked them  out, w ith  results which he detailed 
on the blackboard. H e was presum ing th a t they 
were dealing w ith  a large passenger steam er or 
trooper, and th a t the cost of provisioning the  crew 
and passengers was about £400 for every day th a t 
she was underway. H e assumed also th a t her coal 
consum ption was 50 tons a day, and her speed 8 knots 
an hour, while he took the m arket price of coal as 
20s. per ton. Mr. H aw thorn  explained his calculation 
in detail, and said he found th a t the m ost economical 
speed at which this ship could be driven was 12'7 
knots per hour. H e would endeavour to show th a t 
th a t result was absolutely correct. Supposing they 
took the case of a large liner w hich had been chartered 
for a voyage to the Cape and back, to  can')- 800 first- 
class passengers at a cost for provisions of 5s. per 
day, and 1,600 passengers at 2s. 6d. per day, which 
came altogether to £400 per day ; assum ing th a t 
the length  of the voyage was 12,700 miles, the
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num ber of days underway, travelling at 12"7 knots 
an  hour, would be 41§ days. T he cost of provisions 
for th is period at ±“400 per day would be £16,666§, 
while the cost of coal a t £200 per day would work 
out at £8,333^, m aking the to tal cost for the  voyage 
in  respect of these two item s £25,000. Now in order 
to show th a t 12'7 knots was the m ost economical 
speed at which the ship could be driven, he would 
take the  speed at 1 knot less—-1T7 knots— when he 
found th a t provisions would cost £18,080, and coals 
£7,069, m aking the to tal for the voyage £25,149, so 
th a t a t th is speed there was a net loss on the  round 
voyage of £149. Again, taking the speed at a knot 
higher— 13’7 knots an hour—he found th a t the  cost 
of provisions would be £15,448, and the cost of coal 
£9,700, m aking the  to tal cost of the round voyage 
£25,148, so th a t as compared w ith  the expenditure at 
12'7 knots there was a saving in  provisions of £1,218, 
b u t an increase in  the cost of coal of £1,366, showing 
a n e t loss on the round voyage of £148. A rem ark
able feature in  connection w ith  these figures was th a t 
supposing, for the sake of argum ent, the cost of coal 
decreased 25 per cent., to 15s. per ton, wages and 
provisions rem aining the  same, th en  the  m ost 
economical speed of th is steam er worked out at 14 
knots. If  the  cost of coal was reduced another 
25 per cent., to 10s. per ton, then  the m ost economical 
speed was 16 knots. B u t if they  decreased the  cost 
of provisions it was necessary to decrease the speed, 
and if the cost of provisions was reduced by 25 per 
cent., to £300 a day, coals rem aining the  same, th en  
the m ost economical speed was 1T5 knots. H e was 
no t taking into account any of th e  freight-earning 
capabilities of the  ship, bu t was simply discussing the 
m atter from an engineering point of view. H e 
assum ed th a t the  freight earnings would pay all the 
o ther working expenses. If  they  reduced the  cost of 
provisions another 25 per cent., to  £200 per day, 
coals rem aining the same, then  the  m ost economical 
speed worked out at 10'08 knots. These figures, he 
thought, clearly proved th a t, in  the case of a large
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passenger steam er, as the cost of coal increased the 
speed should be reduced. In  o ther words, the m ost 
economical speed varied inversely w ith the cost of 
coal, and varied directly w ith the cost of provisions. 
H e would also take the case of a 5,000-ton cargo 
steam er, whose consum ption at eight knots was 12 
tons, and he would assume th a t her consum ption 
varied w ith the cube of the speed. T he cost of pro
visions and wages was £50, and in th is instance he 
found th a t the  m ost economical speed was a little  
over 10 knots. These were the two factors in  the 
runn ing  of a ship th a t m ust be reckoned w ith. Of 
course if m erchants would pay extra freight for rapid 
tran sit then  they  could build ships whose m ost 
economical speed would be 16 knots, bu t he was con
sidering the actual accounts of the ship herself, and 
when the tim e of the  voyage was not considered as 
an item  in the cost of carrying th e  freight. At the 
present price of coal, and under present conditions as 
to  wages and provisions, the  m ost economical speed 
a t w hich they  could drive such a cargo steam er as he 
had indicated was about 10 knots.

M r. W . L a w r i e  (Member of Council) : T he 
second, or modern, part of th is paper covers a very 
im portant period in the history of shipbuilding and 
navigation—a period during which science, invention, 
and im provem ent have been very busy in  perfecting 
th e  m eans of ocean traffic. T he au thor has dealt 
very lightly w ith the  tim e w hen sailing ships had 
p re tty  full sway on the water, bu t even in these 
tim es of prosperity it is just as well to cast a glance 
backward and give some thought to the antiquated 
part of the subject. I  refer m ore particularly  to  the 
fact th a t a t the  tim e w hen sailing ships were 
m aking very speedy passages we in  th is country did 
not boast the  fastest clippers. I  do no t m ention 
th is  fact for the purpose of croaking over it, bu t I  
th ink it is just as well to rem em ber such incidents, 
as it m ay be helpful in rem inding us th a t we m ust 
no t stand in the  way of im provem ent, as our
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opponents are very likely to take advantage of any 
rem issness on our part. M r. Adamson gave us some 
very in teresting figures as to  the cost of carrying 
dead m eat between N ew  Zealand and L ondon, and 
a t first it seemed ra th e r astonishing th a t th is m eat 
should be carried a t such a low ra te  of freight, 
seeing th a t cargoes of this description require a very 
special and costly p lant, in  addition to  the  ordinary 
expenses of a vessel. This low ra te  of freight 
rem inds me of an  argum ent th a t was very freely 
used during the  agitation for the  repeal of the  corn 
laws. Those who prayed for protection m aintained 
th a t the  home producer ought to have some protec
tion  against the foreign grower, while those who 
advocated free trade retorted  th a t the hom e grower 
would always have protection in  the  cost of the 
carriage of the  wheat from foreign parts. I  wonder 
if any of those who took part in th a t  agitation ever 
thought it possible th a t dead m eat would be brought 
from  New Zealand to L ondon at from  §d. to |d .  per 
pound, although I  fear th a t the  B ritish  farm er will 
not be very jubilant over the success of the  m arine 
engineer in  th is connection. Of course the  low 
rates of freight now charged are due to the  advent of 
huge steamers, splendidly equipped, and provided w ith  
every appliance suitable for the  trade in  w hich they 
are engaged. W hen  I  first w ent to sea in  the  very 
early seventies the  steam ers were for the m ost part 
vessels of from 1,500 to  2,000 tons register. They 
w7ere fitted w ith  compound engines and carried a 
pressure of 70 lb. of steam. I  was second engineer 
of a steam er th a t had neither high-pressure steam  
nor spring-loaded safety valves. She had no fittings 
in  the  way of evaporator, feed filter or feed h e a te r ; 
neither had she steam  steering gear nor w ater bal
last, and the electric light was not thought of, bu t 
still th a t vessel did a fairly successful trade. She 
had inverted engines, direct acting, and the th ru st 
was taken  on the  after bulkhead of the  engine room 
by m eans of a bracket fitted for the  purpose. T h at 
vessel did very well, and com paring her w ith  the
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vessels of to-day it shows to some extent why modern 
vessels are able to carry at a very m uch less freight. 
T he case of the Great Eastern  has been referred to, 
and the  author says th a t she “ became a m ark for 
progress to  work from .” I  saw the  Great Eastern  
in her degenerate days, and her hull seemed to be 
capable of some useful service. W h a t occurred to 
me was th a t her m achinery was ra ther behind the 
age, although it was said th a t her consum ption was 
3'7 per I .H .P ., w hich was fairly good at th a t time. 
I  th ink  th a t if they had interested some of the  
m arine engineers of the  day w ith  the m achinery of 
th a t vessel they  m ight have had a slightly b etter 
result. After referring to the progress of recent years 
the author of the paper says “ The necessities of com
merce and of com petition are m et year by year by 
our m erchant princes m ost nobly.” T h at is a state
m ent w ith  which very few of us will quarrel, bu t if 
we are to m aintain  our present supremacy in  m aritim e 
commerce I  th ink  it will be necessary for the shipowner, 
the  shipbuilder, and, in  fact, everybody connected 
w ith  shipping, to exert them selves to the utm ost. 
In  the year 1855, w hen the H am burg-A m erican 
Company first w ent into steam , their first steam er 
was built on the Clyde. M any of their succeeding 
vessels were also built in  this country, bu t in looking 
over the re tu rns for last year you will find th a t the 
Germ ans built 260,000 tons of shipping, as against 
som ething under 172,000 tons in  the  previous year. 
Of course we cannot expect to go on building for 
foreigners as in  the past, but there are some things 
in these re tu rns th a t we should study. F o r instance 
you will find th a t am ong the  seven largest shipbuild
ers in  the  world the  G erm ans take the  th ird  and the 
fifth places, while the Y ulcan Engineering W orks at 
S te ttin  hold the world’s record for ou tput in indicated 
horse-power. These facts deserve our consideration. 
No doubt Germ an shipping is very largely subsidised 
by m oney given by the G overnm ent; bu t the Germ ans 
are also very enthusiastic, and I  th ink  it will be a good 
th ing  if we keep our eye on them . I  have seen
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som ething of them , and they have a great capacity 
for hard  work. W e are also told, and it is generally 
adm itted, th a t under norm al conditions the Am ericans 
can tu rn  out shipbuilding m aterial a t a less cost th an  
we can ; and if th a t is so, a t the  present tim e, we only 
beat them  on the points of applied science and labour. 
I t  is w orth while considering how long th is will last. 
T he Americans are in deadly earnest in  th is m atter. 
T hey have always been at it, and if they can now 
produce shipbuilding m aterial cheaper th an  we can 
it is about tim e we were learning a lesson. I t  is our 
business to  see th a t they do not swamp us in  th e  
shipping and shipbuilding trades. There m ust be some 
th ings th a t we can learn, and the  sooner we learn them  
the  better. I  am  one of those who believe th a t 
we have still a good deal of grit left in  u s ; bu t we m ust 
no t fall asleep, and unless we are fully alive to the  pro
gress of the tim es we m ay be left behind in the race. 
I  have looked at those figures of M r. H aw th o rn ’s 
and so far as the  figures go I  do no t find m uch fault 
w ith  them , except th a t w hen he pu ts the  cost of 
provisions for passengers at 5s. per day I  th ink  he 
pu ts it ra ther high. I  have not had an opportunity  
of going into figures of th a t sort very recently, b u t 
w7hen I  was in  the  A tlantic trade I  know a third-class 
passenger cost less th an  a shilling a day and had 
fresh m eat every day. Certainly 5s. a day seems to 
m e to be too high. Mr. H aw thorn ’s figures are given 
for a very long voyage ; bu t it is a very noticeable fact 
th a t  our shipowners to-day, by a very large m ajority, 
go in  for very m uch higher speeds for first-class passen
ger steamers. There are so m any considerations th a t 
come in. F o r example, if one ship has num erous 
passengers and another has none, the  ship having th e  
passengers can afford to use m ore coal and go at a 
g reater speed. I t  costs so m uch to feed the passen
gers, bu t if they  are not teetotallers you m ake a good 
deal out of w hat they drink. T he figures given by 
M r. H aw thorn  as to cargo steam ers have been borne 
out by experience. A bout ten  knots has been proved 
by the  m ost recent experience to be the m ost econo
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mical speed for an ordinary cargo steam er, although 
there are so m any considerations to be weighed th a t 
it is very hard to say absolutely w hat is the most 
economical speed.

Mr. J .R .  R u t h v e n  (M ember of Council) furnished 
statistics in  support of the view th a t the size of the 
steam er was a very im portant elem ent as affecting 
the coal consum ption. Quoting from a re tu rn  
showing the results of a large num ber of voyages, 
he stated th a t a 9,000-ton steamer, running  
267 miles a day, showed a consum ption of 
'036 lb. of coal per ton  displacement per mile. An
8.000-ton steam er, runn ing  266 miles a day, used 
'038-lb .; and a 7,000-ton steam er, running  264 
miles a day, showed a consum ption of ’048 lb. A
6.000-ton steam er, going 257 miles a day, used 
'054 lb., and a 5,000-ton steamer, travelling 
260 miles a day, '067 lb . ; while a 4,000-ton steamer, 
going 269 miles a day, consumed '081 lb. So th a t 
the cost of the 9,000-ton steam er for coal was less 
th an  half th a t of the  4,000-ton boat, per mile per ton 
displacement. Thus the elem ent of the size of the 
steam er was a very im portant one. T he larger the 
steam er the less the coal consum ption pro rata. 
Double the size of the  steam er, and they halved the 
coal consum ption per ton  displacement. On the 
question of the num ber of vessels built in  th is  country 
he found from the  shipbuilding re tu rns issued by 
L loyd’s R egister th a t the  to tal num ber of new vessels 
built last year was 854, w ith  a gross tonnage of
1,185,961, while others added to the  Register 
num bered 183, w ith  a tonnage of 89,000, giving a 
grand to tal of 1,037 vessels of 1,275,000 tons. 
Compared w ith  the totals for the previous year these 
figures showed a decrease in  the num ber of vessels of 
195, bu t an  increased tonnage of very nearly 
400,000 tons. This showed how the size of the 
vessels was increasing.

The C h a i r m a n  : I  take it th a t the inference to  be
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draw n from your rem arks is th a t the larger the vessel 
the  m ore cheaply it can be run  ?

M r. R u t h v e n  : Yes.

A M e m b e r  : F o r coals only ?

M r. R u t h v e n  : F o r coals only.

T he C h a i r m a n  : Mr. L aw rie has told us th a t a 
vessel in  w hich he was engaged in  1870 paid very 
well, bu t all vessels paid very well in  those days. Of 
late years, however, there have been so m any more 
vessels p u t on the  routes and com petition has become 
so keen th a t freights have been cut down. At the 
period which Mr. L aw rie spoke of, freights were m uch 
higher th an  they  are now, and ships paid m uch 
better. A ship is no t such a good investm ent now as 
it was. W ith  regard to the  cost of carrying frozen 
m eat I  do not th ink  th a t fd . per pound is such a low 
freight. I t  m ay look small on a single pound, bu t 
w hen you consider th a t it am ounts to about £7 per 
ton  I  do not th ink  th a t the  ra te  is so very low.

M r. L a w r i e  : W h a t would you consider a low 
freight ?

The C h a i r m a n  : I  am not in  a position to say, 
bu t I  do no t consider th a t £7  a ton is very low.

M r. N . K. M c L e a n  (Member) : You have to take 
into consideration th a t those ships carrying dead 
m eat have to go out w ith their refrigerating chambers 
em pty, or nearly so, and only pay on the re tu rn  
voyage.

T he C h a i r m a n  : T h at is so. M r. L aw rie also 
spoke about the  G erm ans topping us in shipbuilding, 
bu t the  Germ an M inister of M arine stated last week 
th a t in  E ng land  we could build ships a great deal 
cheaper th an  they can in  Germ any, and he showed 
it by figures. I  am  sorry I  am  not prepared w ith  
those figures at the m om ent.
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Mr. L a w r i e  : I  did not say th a t the  Germ ans 
were topping us in shipbuilding. W h a t I  said was, 
th a t  in view of w hat the Germ ans are doing it is 
tim e for us to look out. The Germ ans are still our 
best customers, and we ought to keep our eye on 
them .

M r. G . H a l l i d a y  (Member) said th a t Mr. 
B uthven  had raised the question of the variation 
in the coal consum ption as the dimensions of a 
steam er were increased, and the same question was 
raised by Professor Biles at the recent m eeting of 
the In stitu tio n  of Naval Architects. Professor Biles 
was investigating the  question of the effect of 
increase of size upon working expenses—w hether the 
working expenses, including coal, wages, etc., were 
less per ton carried in the large th an  in  the small 
steamer. Taking a steam er 500 ft. long and 60 ft. 
broad, w ith a draught of 27 ft. 6 in., he found th a t 
by increasing the length to 700 ft. w ith a pro
portionate increase in the breadth, bu t keeping the 
draught constant a t 27 ft. 6 in., the cost of carrying 
a ton of cargo per mile increased from 8s. 6d. to over 
11s. B u t if the draught, instead of being kept 
constant, was increased in proportion to the  increase 
in  the other dimensions, then  the cost of carrying a 
ton of cargo per mile decreased from 8s. 6d. in  the 
case of the 500 ft. ship to 7s. in  the  case of the 700 ft. 
ship. Professor Biles thus showed th a t if draught 
be increased proportionately to increase of dim en
sions the cargo could be carried at a steadily 
decreasing cost as size increased. The question of 
draught was therefore a very im portant factor to 
rem em ber in  th is connection. H e  (Mr. Halliday) 
was a little  disappointed th a t in  connection w ith this 
paper they had not been furnished w ith particulars of 
the different refrigerating m achines employed on 
board ship, and he hoped th a t before the discussion 
concluded they would have some m ore inform ation 
before them  on this subject. H e was particularly 
anxious to know to w hat extent, if a t all, the cost of
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runn ing  refrigerating p lan t was affected by the  
tem perature th a t had to be m aintained in  the 
cham bers.

M r. J . T. S m i t h  (M ember of Council) said th a t 
one point referred to in  the paper was as to the 
possible fu ture of alum inium  as a m aterial for ship
building. Three or four years ago a paper on this 
subject was read before the In stitu tio n  of Naval 
Architects by, he believed, M r. Yarrow, who bu ilt a 
vessel largely of alum inium  for the  F rench  Govern
m ent ; b u t th a t experim ent, he thought, proved a 
failure. H e (Mr. Smith) had seen alum inum  tried on 
board ship, bu t it was a dead failure. I t  would not 
stand exposure to sea air. They m ight get a com
position largely mixed w ith  alum inium  w hich would 
stand, bu t up to the  present, so far as he had seen it 
tried, it would not stand the  sea air.

Mr. W . M cL a r e n  (M ember of Council) expressed 
his conviction th a t the next yacht to race for the 
America cup would have very little  alum inium  in  it, 
for w hat had been p u t into the  Shamrock  had been 
very misleading. Reference had been m ade in  the 
course of the discussion to  the Great E astern, b u t he 
thought th a t B runei ought to be com plimented on 
her construction, for at th a t tim e she was the only 
vessel suitable for laying an A tlantic cable, and he did 
no t believe th a t subm arine telegraphy would have 
advanced as it had done if it had no t been for this 
ship. There was another instance now at Silvertown, 
the  Hooper, which was unfit for carrying cargo, 
because she would not pay, bu t the  tanks were first 
built and the  shell built round them . T he F araday  
was a ship of the  same kind, and she had been tried 
as a cargo carrier, bu t would not pay. I t  paid 
be tte r to lay these ships up until there was some 
cable work to be done ra ther th an  send them  on 
general voyages.
 ̂ • M r. J .  T h o m  (Member) said he had not had the 
pleasure of reading th is paper, bu t w ith  regard to the 
frozen m eat trade there were m any ships now carry-
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m g frozen m eat cargoes which were no t built for th a t 
purpose, and they were doing the  work satisfactorily. 
I f  they took a ship w ith  fine lines, the  insulation of 
the holds for frozen cargoes reduced the carrying 
capacity of the vessel by some tw enty  per cent., and 
a good freight was required for the m eat in order to 
m ake up for th is  loss. F rozen  cargoes were not 
carried both ways, and w ith  o ther cargoes of a certain 
class the space occupied by the insulating  m aterial and 
refrigerating p lan t m ight easily reduce the  ship’s 
carrying capacity by th irty  or even forty per cent., 
a serious item  when freights were low. T he m ethods 
of trea ting  frozen cargoes on board ship differed 
according to the character of the m eat or produce 
carried, and the  distance th a t it had to be carried. 
F o r instance, beef and m utton  from A ustralia were 
brought over in  a frozen state—frozen hard— while 
m ost of the m eat brought from N orth  America was 
only chilled; chilled m eat will keep quite good for 
six weeks. There was nothing more done to the 
m eat brought from America than  was done to the  
m eat killed at Deptford. A great deal depended 
also upon the m anner in  which the m eat was 
frozen in  the  first instance, and special care was 
likewise necessary in  the thaw ing, or the effect would 
be seen in  the  condition of the  m eat when it was pu t 
on the  table. In  freezing beef or m utton  the 
tem perature m ust be brought down slowly, so as 
not to enclose any heat in the centre of the m eat 
by freezing the  outside prem aturely. Of course 
the carrying of chilled m eat from America was an  
entirely different process from carrying frozen m eat 
from Australia, and chilled m eat from America sold 
for twenty-five percent, more th an  frozenm eat. There 
were m any th ings besides m eat th a t were carried in 
refrigerated or cold cham bers on board ship. F ru it  
was carried in  th is w a y ; bu t m ost of the perishable 
fruits, such as grapes, were no t easily carried because 
of the difficulty of circulating air through them . 
T hen  again such fruits as apples and oranges gave off 
noxious gases which had to be got rid of by pum ping.
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M r. N . K. M cL e a n  (Member) rem arking upon the 
large ex ten t to which the people of th is country were 
dependent upon our sea-borne traffic for food supplies, 
asked w hat tem perature was m aintained in  the 
refrigerated chambers w hen frozen m u tto n  was 
carried on board ship. In  carrying beef, the tem pera
tu re  was not allowed to go below 30 deg. F a h r . ; if it 
w ent lower the  beef became too hard, and if it  w ent 
h igher the  beef got too soft. I t  had to  be kept at 
one certain  tem perature, and he believed th a t more 
care was required in  carrying beef th an  in carrying 
m utton . H e had never figured out the  actual cost 
of carrying these m eat cargoes, bu t he believed th a t 
in carrying, say, 2,000 carcases of beef across the 
A tlantic the  running  of the  refrigerating m achines 
cost, roughly, about £36.

T he C h a i r m a n  : You say there is m ore risk in  
the tran sit of beef in  the  cold cham bers th an  in  the 
tran sit of m utton  ?

M r. M cL ean  : Yes, I  understand it to be so.

Mr. A t k i n s o n  (Member) related his experience in 
connection w ith  a steam er th a t was no t originally 
built for the frozen m eat trade, b u t w hich was sub
sequently fitted w ith  insulated cham bers and re
frigerating p la n t ; and said it was estim ated th a t  her 
carrying capacity outwards was dim inished by at 
least 15 per cent. In  carrying m utton , his practice 
w hen chief engineer of a steam er in  the trade was 
to  keep the  tem perature anyth ing  below about 26°— 
from about 26° to 18°— and he never had any bad 
m eat; b u t w ith  regard to the  hom eward freight it 
should be borne in  m ind th a t m u tton  was a very 
light cargo, and the ship to -which he referred when 
carrying 40,000 carcases and full of m u tton  fore and 
aft would be on light draught. T he tonnage of the 
ship was just under 2,000 tons, and her deadweight 
capacity was about 4,000 tons. H e  estim ated th a t 
the  runn ing  of the  refrigerating m achines would 
require from four to five tons of coal per day, and

P
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then, of course, there were the extra hands necessary 
for attending to  them .

Mr. T hom : The deadweight of 40,000 carcases 
of m utton  would probably be less th an  1,000 tons.

Mr. A t k i n s o n  : The ship was in very bad trim .

T he C h a i r m a n  : T h at was the  case of a ship 
which was no t built for the trade. I  believe they 
are building ships now to carry m utton  th a t will go 
down to their m arks.

Mr. T h o m  : I  do no t believe th a t any ship is 
being built which will go down to her m arks w ith 
m utton  alone.

T he C h a i r m a n  : I t  is suggested th a t we now 
adjourn the  discussion on th is paper until th is day 
fortn ight— Monday, April 23rd—when the A uthor will 
reply to some of the rem arks th a t have been made.

T he discussion was adjourned accordingly ; and a 
vote of thanks to the Chairm an, proposed by Mr. 
M cL a r e n  and seconded by M r. H a l l i d a y , concluded 
the m eeting.

M r. W . M. T a y l o r  (Visitor): I t  affords me m uch 
pleasure to m ake some contribution to your discus
sion on the series of papers which have recently been 
read to you by m y friend M r. Adamson. I  do not 
pretend to have any special fitness or qualifications 
for the task, and if you confined your studies to 
subjects of a strictly departm ental character I  should 
have no claim to be heard. B u t I  observe th a t you 
in terest yourselves in m atters more rem otely con
nected w ith  your business, and of th is kind I  m ay be 
able to add som ething to  th a t store of inform ation 
w hich you are collecting in  your library. In  the 
face of the fierce com petition which nowadays 
presses both  upon the  individual and the nation, we 
m ust all be students from the cradle to the grave, 
and any Association such as yours, whose object it is
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to fu rther our progress in the use of those forces 
w hich nature has placed at our disposal, is entitled 
to  succeed.

A perusal of Mr. Adam son’s paper has brought 
to  m y m ind two subjects upon w hich som ething 
fu rther m ay be said. These subjects are separate 
and distinct, and not connected the  one w ith  the 
other. T he one m ay be term ed a national or 
political question, the  o ther a class or trade m atter. 
In  the  second part of his paper M r. Adamson refers 
to  the  growth of our im ports of frozen m eat from 
the  Colonies and foreign countries. T he extent to 
w hich this country was assum ing dependence upon 
o ther countries, for food supplies especially, formed 
a subject of public consideration some years ago, and 
I  myself was interested to some extent in  the  ques
tion of the  im portation of such articles as could be 
produced at home, and in  special reference to the 
proportion which these im ports bore to the  home 
products.

I  did not propose to deal w ith  such an article as 
sparkling wine, w hich is occasionally an object of 
m uch solicitude on the  part of the  Chancellor of the 
Exchequer, or w ith  H avana cigars, of which I  believe 
engineers are particularly, though no t exclusively, 
fond. B u t I  deemed it an in teresting question to 
give some a tten tion  to those im ports upon w hich the 
health  and stam ina of our people m ore im m ediately 
depend, and w hich m ay be shortly spoken of as corn, 
bu tcher m eat, and dairy produce. An account is 
appended to th is contribution w hich gives in  intervals 
of four years the quantities and values of these 
im ports, and a second account showing the  per
centages which they bear to the produce in  the 
U nited  Kingdom  of like articles is also annexed.

In  looking at the  account for 1894, and com paring 
th e  value of w heat im ported in  th a t year w ith  the 
value of the  im ports of 1890, you will observe th a t 
there is a decrease of nearly £6,000,000 sterling. 
B u t if you compare the qu a n tity  of w heat im ported 
in  1894 w ith  the quantity  im ported in 1890, you will
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find th a t there is an increase of 13,000,000 cwt. 
Though the money value was less the w heat im ported 
was considerably more. This is accounted for by 
the fact th a t there was a drop in  the  price of th a t 
commodity in th a t year of about 2s. 6d. per cwt., or 
nearly 30 per cent. In  1898 there was a recovery in 
the price, which works out at 8s. 9d. per cwt. In  
1890 the price per cwt. was 8s. 6d., and in  1894 it 
fell to 5s. l i d .  or 6s.

A word of caution m ay be given here. I f  you 
look at the sterling value of wheat, barley and oats 
im ported in  1894 and compare it w ith the  value of 
the im ports during 1890 you will see there is a 
decrease of nearly four millions sterling. These 
figures m ay be used, and possibly have been used, by 
those who delight to tell us such things, as evidence 
of a decline in  the trade of the country. Yet there 
was no decline. T he quantity  of corn im ported in 
1894 is nearly 30 million cwt. in excess of the  quan
tity  im ported in 1890, though we had to pay less for 
it, and surely the less we have to pay the foreigner 
for our supplies the  better. B u t the  cheapness is 
more apparent th an  real. T he whole account shows 
th a t there was a considerable fall in prices in  1894 
w hich would apply to exports as well as im ports, 
and so it is th a t the country goes on and prospers 
notw ithstanding the gloomy predictions of those who 
are continually telling us th a t we are going to the 
dogs.

W ith  regard to the value of fresh m eat imported, 
which am ounts to nearly 6 millions sterling, over 4£ 
millions is imported from America. And in  the  case 
of m utton, of the £4,900,000 nearly £3,000,000 is the 
value of the im ports from Australasia. You will ob
serve th a t the  national bill for b u tte r am ounts to 
nearly 16 millions sterling, and of this sum nearly 7J 
millions is the value of the  bu tte r im ported from 
Denmark.

Turning now to account No. 2, the consideration 
of which is perhaps more interesting, you will observe 
th a t the im ports are set down in relation to home



VOL. X II .] 85 [ n o . L X X X IX .

products and the  percentages on th e  whole account 
appertaining to each are given in the m argin. In  
the  case of w heat it will be seen th a t the  B ritish  
farm er is still able to contribute 33 per cent, of the 
whole quantity  available for consum ption. B u t it is 
only righ t to  say th a t the produce of the  crops at 
hom e in the  year 1898 was considerably greater th an  
some previous years, and 25 per cent, to 27 per cent, 
would be a fair average of the  am ount of th e  home 
production. W ith  regard to barley and oats, the 
percentages of the home supply look satisfactory, 
being 58 per cent, and 79 per cent, respectively.

T here are, of course, no official figures relating to 
th e  value of beef and m u tton  raised at home, bu t 
after a good deal of trouble I  secured th e  figures here 
given and I  th ink  they  are thoroughly reliable. 
F rom  them  you will see th a t of the to tal value of 
beef consumed in  th is country we are able ourselves 
to  provide 68 per cent. I f  the  quantities were 
available different percentages m ight result, but, 
inasm uch as from 10J to 11 millions sterling of the 
im ports is the value of beef brought over from 
America, which sells a t a figure little  less th an  
E nglish  m eat, the  percentages m ight no t differ 
m uch from those here given. W ith  regard to 
m u tton  th e  figures are quite startling. I t  m ust 
be a revelation to m ost of us to discover th a t as 
m uch as 78 per cent, of the to ta l quan tity  con
sumed in  this country is produced a t home, or if we 
take another calculation as m uch as 70 per cent. 
T he relative prices of E ng lish  and frozen m utton  
show a greater disparity th an  those of beef. Probably 
the  price of frozen m utton  would be tw o-thirds of 
the  price of E nglish  m utton , so th a t  if we add half as 
m uch again to  the value of m utton , as has been done 
in  th is account, we m ay get a closer estim ate of the  
relative quantities consumed, and even then , as I  say, 
the  proportion raised at hom e is 70 per cent. I t  
would appear th a t in  a tim e of stress we should no t 
in  th is cguntry be left in  such desperate straits  as the 
defenders of M afeking.
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In  1898 bu tte r cost us nearly 16 millions sterling. 
W hy th is should be our farm ers can perhaps explain, 
bu t it would appear th a t there are other ways open 
to them  of increasing their profits besides the  m aking 
of jam.

Coming now to the  second branch of our inquiry, 
which concerns us here more immediately, I  am  afraid 
I  m ust deal w ith  it m ore briefly as I  have already 
occupied m uch of your time. Mr. Adamson makes 
reference in one of his papers to the great expense 
incurred for a voyage of one of our large passenger 
liners and contrasts it w ith  the expenses of a cargo 
steam er of the type w ith  w hich we are now becoming 
familiar. Undoubtedly the expenditure entailed in 
running  a line of large passenger steam ships is very 
heavy, as an exam ination of the accounts of some of 
the principal Companies trading from our own shores 
will show. L e t us take six out of the leading 
companies and look at their accounts. The six 
which I  have selected employ a capital of £6,869,040, 
and the result of the year’s working in 1898, if we 
take into account only their ordinary receipts for the 
carriage of passengers and cargo, was a loss of 
£234,744 or about £3  8s. 4d. per cent, upon the 
am ount of capital involved. In  th is loss there is a 
charge included for depreciation of the  ships. 
T he am ount w ritten  off for depreciation is shown as 
a debit in  the P rofit and Loss accounts of the 
Companies, bu t the depreciated value and no t the 
first cost of the ships has been set down on the 
balance sheets, and therefore it is impossible to say at 
w hat average ra te depreciation has been charged. 
B ritish  shipowners have a legitim ate grievance when 
they complain of the severe hardship to which they 
are subjected in  being forced to compete w ith highly 
subsidised foreign m ail companies. The subsidies 
received by the chief F rench  and Germ an companies 
are out of all proportion to the receipts of 
B ritish  companies. In  a paper which he read in 
October, 1893, to the E ngineers’ In s titu te  of Scotland, 
D r. Jo h n  Inglis says: “ A nother mode of com
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parison shows th a t the four foreign countries quoted 
(France, Germ any, Russia, and Italy), pay for mail 
service a sum w hich bears to their to tal im port and 
export trade the ratio  of 1 to 336, while in the  case of 
our own country the ratio  is 1 to 1,161.” I t  is 
easier to state th is th an  to suggest a remedy. The 
Chancellor of the Exchequer has to find £154,000,000 
sterling as the estim ated national expenditure for 
the  current year, and it is hopeless to expect any 
increased subsidies from the  B ritish  G overnm ent. 
W h a t the mail companies do receive even now is 
no t to be despised. Of the  six companies whose 
accounts we are examining, five receive mail-money. 
I t  is som ewhat difficult to ascertain w hat the  am ount 
of it is, bu t I  th ink  it is very approxim ately stated 
a t £561,874. This converts the loss from w hat we 
have called ordinary revenue into a profit of £327,130, 
or about 4§ per cent, on the am ount of capital 
employed, or, if we exclude the P . & 0 . Company, 
equal to about £3  8s. for the rem aining five com
panies. This is no t a very handsom e re turn , bu t it 
is quite evident th a t w ithout postages it wTould be 
impossible nowadays to carry on a service of fast 
passenger steam ers to any part of the  world.

T he ordinary passenger seems to have little notion 
of these th ings, and of the  ex ten t to w hich he is bene
fited by the receipts of passenger lines o ther th an  
passengers’ fares. To cross the A tlantic in  five days 
is a m agnificent perform ance, bu t it is not business.

In  reference to  the  cost of runn ing  individual 
steam ers Mr. Adamson has given us an  example. 
H is illustration exhibits the  cost a t so m uch per mile 
run, bu t I  have not been able to find tim e to follow 
his figures on th is  basis. A nother mode of com 
parison m ight also be adopted showing the  cost a t so 
m uch per ton (gross) for the  voyage.

On a fu ture occasion we m ay be able to pursue 
our investigations on th is subject. In  the m eantim e 
I  have to  th an k  you for your acceptance of these 
observations,
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Account showing either the Q uantity  or Value of 
the following leading Articles of Food produced in 
the  U nited  Kingdom and im ported from Abroad 
during the  year 1898 :

Home Products Foreign Imports

Quantities P
er


ce

nt
ag

es

Quantities P
er


ce

nt
ag

es

Wheat 
Barley . 
Oats

.cwts.

• 5 >

42,791,429
34,696,536
61,635,000

33-2
58-7
79-8

Wheat . .  cwts. 
Barley . .  ,, 
Oats . .  ,,

86,245,439
24,457,004
15,577,900

66-8
41-3
20-2

139,122,965 126,280,343

Sterling Values Sterling Values

Beef
; £  

33,595,516 68-7 Beef
£

15,315,408 31-3
Mutton

*do.
20,879;684
20,879,684

78
70-3

Mutton..
*do................

5,887,046
8,830,569

22
29-7

Butter
Cheese

9,721,380
7,403,700

37-8
59-8

Butter
Cheese

15,960,571
4,970,247

62-2
40-2

* This amount, as explained in foregoing contribution, would 
represent approximately the value of imported mutton, if sold at the 
price of home-raised m utton; that is to say, the values of home-raised 
to imported are given on a common basis of price.

G
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O n C V I B Z O N  C O N T IN U E D

ON

S E A - B O R N E  T R A F F I C ,
MONDAY, APR IL 23rd, 1900,

A T  5 8  B O M  F O R D  R O A D ,  S T R A T F O R D ,  E.

C h a ir m a n  :

Mr. A. BOYLE (C h a ir m a n  o f  C o u n c il ).

T h e  C h a ir m a n  : W e commence our business this 
evening by asking M r. Adamson to reply to the 
discussion on P a rt I I  of his paper on “ Sea-borne 
Traffic,” which took place at our last m eeting, after 
which we hope to hear P a rt I I I ,  dealingm ore especially 
w ith the subject of propulsion.

Mr. J a s . A d a m s o n  : I t  would be in teresting if we 
could tabulate and compare the  cost of carrying goods 
by land as well as by sea. T im e has no t adm itted of 
m y arranging notes I  have culled from various sources 
to  show the  running  expenses of passenger and goods 
trains, of haulage by horse-power, by oil, by electric 
power, etc. T he upkeep of the roads— stone as well 
as iron—is an  item  of expenditure added to the 
purchase price of land and property, and the out
lay on the m aking of the road, which the steam ship 
knows not, except— as an approxim ate equivalent 
—in respect to harbours, lights, and rivers where 
Governm ent regulations and vested rights have claims 
upon the tonnage.

A goods train  for an average week’s work, allowing 
the  wagons to be fully loaded on both the outward 
and the homeward run, gives about '098 lb. of coal 
per ton  carried per m ile ; th is is about three tim es the 
coal used by an economical cargo steam er of 9ijr knots 
per hour. The average cost of coal per ton for
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the  railw ay engines will be about 15s. to  16s., and for 
th e  steam er 22s. to 24s., less or more according to 
th e  route and the  class of coal available ; the cost 
of oil for a week’s work on the goods engine is about 
3s. 6d. The cost of grease for the  wagons I  have not, 
b u t I  apprehend the cost for lubrication in  all would 
be under 20s.; the wages for the  driver and fireman 
about £3 8s. to £3  10s. Sum m ing up  these various 
item s of cost we therefore have the following for a 
w eek’s r u n : Coals £ 9 ; lubricating m aterial £ 1 ; wages 
(including guard) £5. T he w eather will affect the 
coal consum ption, a strong wind increasing it by 
about 20 per cent.

T he balance sheet of one of our steam ship 
companies shows the following percentages; and in 
considering the  expenses involved in  connection w ith  
both  railway and steam ship traffic it behoves us to 
do w hat in  us lies to reduce the costs in each depart
m ent, consistent w ith  true  economy and regard to 
upkeep, so th a t from a national as well as a personal 
point of view we m ay m ain tain  our position as 
the  carriers and traders of the w orld’s p roduce:

F leet value to  coal consumed =  100 : 13'8 
,, „ ,, cost of upkeep =  100 : 6'5 
,, ,, ,, wyages, dues, etc. =  100 : 49'6 
,, ,, ,, head office

m anagem ent =  100 : 2'24 
,, ,, ,, directors’ fees =  100 : '37 
,, ,, ,, insurance =  100 : 3'9

Apropos of Mr. L aw rie’s reference to the  in terest
ing researches m ade w ith  a view to trace the  origin 
of the Phoenicians, and his fu rther com m ent in 
draw ing a parallel betw een them  and the  B ritish , 
one is rem inded of the  recently published handbook 
en titled  B ritish -Israel T ru th , a perusal of w hich will 
in terest if it does not convince us of our responsi
bilities and our privileges from the standpoint of the 
editors. About tw enty-four years ago I  m et a fellow 
countrym an in  Jap an  who was collecting evidences 
from which to show the identity  of the  Japanese

G 2
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w ith  the  lost tribes of Israel. Since th en  Jap an  has 
m oved to the front, and the recently constructed 
steam ers are now regular traders to and from our 
shores in connection w ith  the  M arti line.

I  was pleased th a t Mr. Pollock called our atten tion  
to the fact th a t there are cargo-boats runn ing  towed 
as he described, and it would be in teresting  if we 
could get from M r. Pollock the approxim ate cost of 
carriage by th a t m eans ; all the more so in  view of 
the  fact th a t the  farm ers of this country  are com
plaining so m uch of the  cost of railway carriage and 
urging th a t some m eans should be found by which 
they  could get their produce into L ondon and other 
centres of commerce cheaper, or a t any ra te  as cheap 
as their Continental rivals. W ith  reference to re 
frigerating m achinery I  only referred to th a t in  the 
paper incidentally, as I  understand one of our 
members m ay shortly give us a paper on th a t 
particular subject. M r. H aw thorn  gave us some 
very in teresting figures showing how the  economical 
running  of a steam er m ight be brought about by 
a higher speed or a lower speed, according to 
the  traffic in w hich the vessel is engaged, and 
when the cost of keeping passengers m ay exceed 
the cost of coal w hen a certain speed had been 
reached. Of course, as M r. H aw thorn  explained, 
his figures were only relative to show the  principle 
he was advocating. Mr. Law rie has referred to the 
com petition which we have to encounter from  our 
rivals on the C ontinent and across the “ H erring  
P ond .” M ention was m ade of the  small cost of 
carriage for bringing m eat from  A ustralia and our 
o ther Colonies to th is country, bu t although the 
freight when stated per pound looks very small it 
really am ounts to about £7 a ton  weight, w hich is 
a very good freight nowadays. Of course a set off 
against th a t is the  fact th a t about 20 or 25 per cent, 
of the stowage capacity of the  ship is taken off by 
the insulation and another large percentage for stow
age, so th a t the  £1  per ton  has to be considerably 
reduced when you consider it in  relation to the
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capacity of the s team er; besides which, as a rule, it 
is only on the hom eward voyage th a t the refrigerat
ing m achinery is used. Mr. E u thven  referred to a 
diagram  which he is preparing, w ith  a view of placing 
before us the coal consum ption per ton displacem ent 
per mile at different speeds and for different displace
m ents. Mr. E u thven  has been unable to com plete 
his table, bu t I  hope th a t before th is paper is p rin ted  
we shall have it, as such a diagram  will be a valuable 
addition to our Transactions, as showing the  lim its 
w ith in  w hich steam ers can be driven economically at 
h igher or lower speeds in  relation to their displace
m ents. T he h in t th a t alum inium  m ight be used 
more largely in the fu ture has elicited the  experience 
of Mr. Sm ith th a t it has been tried and found w an t
ing, so far as its use in  sea w ater is concerned. M r. 
Thom  and M r. A tkinson gave us some in teresting 
details about the carriage of cargoes in refrigerating 
cham bers, and referred to the  broken stowage and to 
the  fact th a t w ater ballast or some other heavy cargo 
was required to counteract the  light w eight of the 
frozen m eat brought home. E eference was also 
m ade to the  chilled m eat which has been brought 
in to  the m arket, and w hich has been preferred to  a 
large ex ten t to frozen m eat. Eeference was m ade to 
th e  carriage of fruit, and th a t is a portion of the 
subject w hich is particularly  in teresting. I t  would 
be valuable to know at w hat tem perature the 
different kinds of fru it should be kept, so as to 
bring them  to the  m arket in  a fit s ta te  for 
consum ption. I  have seen the  results of some 
experim ents th a t were m ade for bringing home 
some of the finer fru its of In d ia ; some have been 
fairly successful, others have been an u tte r failure, 
showing th a t there is a finely draw n lim it a t 
w hich some of the  best fru its can be carried w ithout 
detrim ent to their flavour and placed on the  hom e 
m arket. T here is seldom any dem and for taking 
frozen m eat abroad from th is country, except for 
ship use, although there have been instances w here 
frozen m eat brought to th is country has been again
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taken out and landed at P o rt Said and other ports. 
One th ing I  do th ink  is a great hardship upon ship
owners, w hen their steam ers are used as floating 
warehouses in  port for the storage of the  m eat, be
cause consignees are no t ready to take delivery of the 
cargoes at once. T he m eat is discharged b it by bit, 
so th a t it is often necessary to keep the refrigerating 
m achinery going for weeks longer th an  it ought to 
be running. This, I  believe, is being overcome by the 
enlargem ent of existing cold stores and the  erection 
of new in various centres.

M r. W . M cL aren  (Member) said th a t before the 
discussion closed on th is section of the paper he 
would like to m ention the  petroleum  steam ers con
structed for the carriage of oil in  bulk. T hey had not 
yet heard anything about th is  particular trade which 
was now becoming very prom inent. There was one 
point however in  regard to which he thought they 
m ight sym pathise w ith  shipowners, and th a t was 
w ith  reference to  quarantine arrangem ents and 
regulations at foreign ports. G reat delays occurred 
through these regulations. On the coast of Brazil, 
for instance, they  had sometimes to go some 200 
miles to the  quarantine station. Delays of this 
character were m ost detrim ental to the trade, and a 
feasible way in  which individual companies m ight 
avoid this loss was to establish direct services to these 
ports w ithout calling a t interm ediate places to land 
passengers and so forth. They should be quite able 
to provide their ships w ith  sufficient stores to carry 
them  through.

The C h a ir m a n  : I f  there are no fu rther rem arks, 
we will close the discussion on P a rt I I ,  and ask 
M r. Adamson to read P a rt I I I .

The C h a i r m a n  : W ell, gentlem en, we have now 
before us a m ost in teresting paper, w hich goes over a 
great deal of ground and offers great scope for dis
cussion and the  expression of opinions.
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M r. A d a m s o n  : Seeing th a t three of our m em bers 
who hoped to be present have been unable to attend, 
I  have been desired to express a few thoughts 
suggested by them  for special discussion on the sub
ject before us. W ith  regard to the boat fitted w ith  
a centre paddle-wheel referred to in the  paper, this 
was an  experim ental boat, the  owner of w hich was 
m aking certain  experim ents w ith  a view to the  pre
paration of a book dealing w ith  propulsion. I t  would 
therefore be prem ature now to give the results 
obtained. A nother m em ber desired th a t special 
atten tion  should be called to  the tortuous line w hich 
a steam er sometimes m akes owing to the  steering by 
the helm sm an, and a m ethod th a t he employed to 
bring this point hom e to the steersm an in  a ship 
in  w hich he was engaged. A rope was laid on the 
deck and pu t in  the  form  of a serpent, and th en  laid 
out s tra ig h t; th is object lesson, to  enable him  to see 
how m any more miles he had caused the ship to run  
th an  there was any occasion for, was pointed out to 
the  captain, and by him  to the  steersm an. A nother 
m em ber desired m e to call a tten tion  to  the  p itting  
which he has seen in  some bronze blades fitted on 
steam ers runn ing  in  the A tlantic trade, and he should 
like to  know if o ther m em bers had had sim ilar 
experiences. On runn ing  his fingers over the  surface 
of the  blades in the  dark they  alm ost seemed like 
cast iron, so rough were the surfaces.

M r. S h o r e y  : I  cannot say th a t I  have had any 
experience w ith  phosphor bronze blades, b u t I  w ant 
to  ask one or tw o questions. These tables have 
doubtless been got out w ith  a great deal of trouble ; 
bu t did I  understand M r. Adamson to say th a t one 
ship w hich he referred to  was tried w ith  bronze, steel 
and iron blades—the same ship ?

M r. A d a m s o n  : Yes.

M r. S h o r e y  : Of course on different voyages ? 
W h a t I  m ean is this, were they  ru n  under sim ilar 
conditions ? You m ay have had very fair w eather
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w ith  bronze blades, and quite the opposite w ith  iron 
and steel. I  certainly agree w ith  the au thor of the 
paper th a t bronze blades should show the best results, 
b u t there is one point on which I  should like to ask 
a question. H e  says : “ I t  is surprising how the 
blades— especially bronze blades—become coated 
w ith  sea grass.” I  should like to know if these 
bronze blades become more coated th an  iron or steel. 
The author has probably had an opportunity  of find
ing th a t out. Again, speaking of propellers, have we 
yet arrived a t w hat is the best p itch  for a propeller 
w ith  an engine runn ing  a t a certain speed—the m ost 
economical pitch ? Is  it more economical to  ru n  an 
engine at a high speed w ith  a fine p itch  propeller, or 
a t a slower speed w ith  a coarser p itch  ?

The C h a ir m a n  : W e shall be very pleased to hear 
any rem arks th a t M r. E oberts m ay have to  offer on 
th e  subject. T he firm w ith  w hich M r. Eoberts is 
connected were am ong the  first, I  believe, to  use 
bronze blades.

M r. W . C. E o b e r t s  said reference had been 
m ade by M r. Adamson to  a vessel w ith  which he was 
connected. She was no t exactly the first steam er to 
ru n  w ith  bronze blades on her propeller, bu t she was 
one of the first to  be so fitted, and th is occurred 
nineteen years ago. I t  was the case of the  Glenogle. 
She was fitted w ith  bronze propeller blades of a very 
peculiar shape. On the  backing side th e  blades 
were fitted w ith  a form of ribs w hich were designed 
to  destroy the vacuum  th a t was supposed to  form. 
T he arrangem ent was called a paten t, and was 
treated  as a great secret, the  blades being cast 
altogether unknow n to the owners, whose repre
sentatives simply indented for plain blades. The 
propeller also revolved in  a kind of banjo frame, and 
there was a 6-in. pipe leading down from the  deck of 
the  ship to destroy th is vacuum. The object of this 
arrangem ent was to  increase the speed, bu t they had 
not left Glasgow long before it was discovered th a t a 
serious m istake had been made. Instead of in 
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creasing th e  speed this p a ten t took th ree knots an 
hour off the  speed of the ship, so th a t they  had to 
p u t into Belfast Lough, where the paten t propeller was 
reduced as far as possible to  the  form of an  ordinary 
propeller. T h at was th e  result of his experience 
w ith  a paten t propelle r; and as a rule it was no t a 
very safe th ing  to “ take on ” w ith  a p a ten t propeller 
unless they were fairly certain  as to  the  result. F o r 
preventing the  p ittin g  of propeller blades his firm 
had adopted a system  w hich they  had found very 
good, and th a t was to pin pieces or strips of M un tz’s 
m etal on to the  cast-iron blades. Two steam ers 
were fitted in  th is way twelve years ago, and, 
although they  had been runn ing  alm ost constantly, 
it had no t been necessary to touch them  since.

M r. H a l l i d a y  : Are the  surfaces m achined before 
they  are brought together ?

M r. R o b e r t s  : N ot at all. T he paper is a very 
excellent one throughout, and ought to  give rise to  a 
very in teresting  discussion, bu t it requires a little  
thought before one can venture an opinion on a 
num ber of the  points raised. I  will sketch on the 
blackboard the  plan of the  arrangem ent I  have 
described, to m ake it more clearly understood. 
A lthough it was no t a success it m ay be of in terest to 
m em bers present.

M r. J . R .  R u t h v e n  : W hile we are upon the 
subject of p ittin g  I  m ay say th a t a t one tim e I  was 
a t a place where we used to  cast propeller blades, and 
I  took a great deal of in terest in  try ing  to  induce the  
m oulders to  m ake a larger num ber of risers from the  
tips of the blades, and although I  could n o t follow it 
all through I  believe there was a great im provem ent 
in  consequence. T hey got m ore m etal th rough  the  
moulds, and they  got b e tte r m etal—m ore dense m etal 
righ t up to  the  tips of the  blades. I  w anted to  see 
if, by giving greater facilities, we could no t get all 
th e  bad m etal to come away, and I  believe the  system  
was a success.
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M r. H o w i e  (Member) said he did not agree 
w ith  M r. R uthven  when he recom m ended th a t in 
casting propellers the risers should be placed in  the  
way of the blades as well as over the  boss. Person
ally he (Mr. Howie) did not th ink  this necessary. 
T he great difficulty had always been to  keep the boss 
clear of wash and blow-holes. T he blades when 
lifted clear of the  mould were generally clean and 
sound, and no great advantage would be obtained for 
the  added expense of M r. E u th v en ’s m ethod. Good, 
substantial, and heavy risers could always be used to  
good purpose. In  the  hands of a careful and ex
perienced m oulder there was at present no practical 
difficulty in  the casting of propellers or propeller 
blades. There was a difficulty, however, in  securing 
th e  correct p itch  in  cast-iron propellers at the tips. 
H e spoke of cast-iron only because the  propellers 
w hich he had checked had been made of th a t 
m aterial. T his trouble was often seen in  the lessen
ing of the pitch by w hat they  m ight call the w arping 
of the  th in  part of the blade during the process of 
cooling. M any reasons had been advanced for th is  
state of things, bu t it had been found th a t by increas
ing the p itch  at the  tips by about 9 in ., of a propeller 
of 16 ft. in  diam eter by 16 ft. pitch, they  would secure 
the desired m easurem ents. T his was w orth doing when 
it was known th a t pitches could be incorrect by differ
ences of 12 and 18 in. I t  seemed to him  th a t these 
differences would account for the  comparisons shown 
by M r. Adamson in  his able paper betw een the 
results of bronze and cast-iron propellers in  actual 
working. Assum ing the bronze blade to be a correct 
pitch and not subject to the  same tortive m ovem ent 
in  casting, and the  cast-iron propeller lessened in 
pitch, the revolutions were necessarily higher, the 
slip greater, more steam  was used, and, therefore, 
more fuel wanted. E very th ing  being equal, there
fore, they m ight expect—in spite of the  smooth 
surface given by the bronze m aterial, which 
could be given to cast-iron by the same process— 
equal results. AVhether it was because of their
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great ductility  resulting  in  frequent tw isting or for 
o ther reasons, there seemed lately to  be a tendency 
to  increase the  thickness and therefore the  w eight 
of bronze propellers, so th a t any gain in this 
way over cast-iron would be lost. H e  would 
like to bear out w hat M r. Adamson had said in 
reference to the re-ending of propeller blades. T his 
work carried out successfully m ust end in  a saving 
whenever adopted. B u t it should not be placed in 
th e  hands of any or every moulder. T he fusing of 
th e  old and new  parts, to m ake a good job, could 
only be obtained by very close a tten tion  and careful 
practice. Re-ended blades w hich broke a second tim e 
broke below the  weld, thus showing the  great 
s treng th  of the  work. In  fusing cast-iron tips to 
steel the  quantity  of m etal used was very m uch 
greater th an  when fusing cast-iron to cast-iron. 
W ith  the  help of Mr. Adamson, a L ondon firm had 
carried out work of th is kind in  large propellers for 
some years past. The experience related by Mr. 
R oberts showed how m uch some of us were groping 
for knowledge of propellers. T he p a ten t w hich th a t 
gentlem an described was designed to  get rid of the 
vacuum  created by its  working. O ther inventors 
seemed to design propellers to set up a vacuum. 
T he late M r. M udd had a m ethod during the  process 
of m oulding of so altering the bed at the  tips as to 
increase the  pitch, say from a uniform  one of from 
15 or 16 ft. to  21 ft., and doing the  same a t the 
roots of the  blades, bu t in  the  opposite direction, 
decreasing the  p itch  by laying on more loam, the 
laying on and the  taking off diverging from the  point 
of the  centre of effort. This seemed to have had the  
same effect as the  dropping of a blade off a four- 
bladed propeller, leaving three to work in term itten tly . 
A sim ilar m otion was set up w ith  a slight increase of 
speed. Theoretically it  was difficult to form a rule 
from th e  experim ent, and in  practice it was 
pernicious to both  m ind and engines.

M r. H a w t h o r n  s a id  t h a t  d u r i n g  t h e  r e a d i n g  o f
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th e  paper a thought struck him  as to  the efficiency of 
the  propeller itself. W hen  was the propeller working 
m ost efficiently ? W h a t am ount of slip was it best 
for a propeller to have in  working ? All propellers 
m ade a certain am ount of slip, and it was no t a good 
working propeller th a t made no slip. H e  should also 
like to ask if any gentlem an present had had any 
experience in working propellers having four blades 
on the same boss, bu t w ith  different pitches. H e had 
heard th a t propellers of this class had been tried  on 
the  C ontinent and seemed to be yielding very good 
results. H e had a very painful recollection of an 
experience in  one steam er w ith  a propeller fitted w ith  
cast steel blades. She threw  off all four blades, and 
they  were throw n off apparently  by centrifugal force 
during the racing of the  engines. T he steam er at 
th e  tim e was going across the  A tlantic light, and it 
was some six weeks before she was towed into 
F alm outh . After the  accident she sim ply took 
charge of the  N orth  A tlantic, and seemed to th ink  it 
belonged to  her. This was the  case of a steam er of 
some 5,000 tons, and it occurred in  the  year 1880.

Mr. H a l l i d a y  said th a t figures were given in  the 
paper which purported to furnish a kind of comparison 
between ships fitted w ith  propellers th a t had bronze, 
steel and iron blades, b u t Mr. Shorey p u t the point 
very nicely when he asked if all the  voyages were 
m ade at the same tim e or at different times. Of 
course th a t was the whole question. H ad  there been 
trials betw een sister ships— one fitted w ith  bronze 
blades and the other fitted w ith  steel blades— and had 
the  voyages been made under sim ilar conditions, of 
course there would be m aterial for a fair comparison. 
B u t he did no t see how they could m ake a comparison 
between results obtained by different ships on 
different voyages under different conditions. To get 
over this difficulty of different voyages Sir John  
D urston had been runn ing  two sim ilar vessels on 
parallel courses from G ibraltar for a distance of 
1,000 miles, and under such conditions it was possible
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to compare w hat was going on, bu t w hen ships, 
propellers, voyages and conditions were all different 
it  would seem th a t any reliable m aterial for com
parison was an impossibility.

M r. A t k i n s o n  : W ith  regard to the  illustration 
w hich Mr. Adamson gave of laying a rope on deck, 
and then  drawing it out straight to show the  distance 
saved by steering a straight course, I  was th ink ing  
he would be a bold engineer to  bring the  captain 
down to show him  that. I t  is not always the  
steersm an, however, who is to blame, and w ith 
regard to some ships, I  th ink  th a t w hen they 
design a ship they  ought to  design a m an to steer 
her. In  n ine cases out of ten  a ship will no t steer 
w ithout excessive care on the  p art of the  steersm an. 
I  have tried it, and I  know I  could no t keep the  ship 
straight. If  a ship is full aft it is not an easy m atte r 
to steer her.

A fter a few rem arks from M r. J o h n s t o n  the 
discussion was adjourned, and it was suggested th a t 
the paper and discussion should be prin ted  and 
circulated to the  mem bers, contributions being in 
vited in  w riting  m eantim e.

M r. S h o r e y  proposed, and Mr. Alderman K i d d  
seconded, a vote of thanks to the  au thor ; and a vote 
of thanks to  the  chairm an for presiding concluded 
the  meeting.
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SEA -B O R N E T R A F F IC .

C o n t r i b u t i o n s  b y  C o r r e s p o n d e n c e .

Mr. E d w a r d  S e l b y  writes, under date October 
'2nd, 1900:—Through your kindness I  have much 
enjoyed reading the papers and discussion on “ Sea
borne Traffic,” which you sent me, and, if yon will 
•allow me, I  should be glad to inform you that your 
estimate as to the cost of lubricating material, on an 
average week’s run, for a goods train, is well over the 
mark, as far as I  have been able to ascertain. I  do 
not think that any railway company, or locomotive 
superintendent, could say with accuracy what oil or 
grease was used per mile per wagon. I t  would not, 
perhaps, be worth the cost of keeping account of such 
a  small item of the total expenditure. On the results 
of a trial of axleboxes on a colonial railway, the 
locomotive superintendent said that a wagon ran 20,000 
miles, using only six pints of oil. On the other hand, 
I  have seen at least J  cwt. of grease (value about 6s.) 
pu t into the axleboxes of a wagon when running warm 
in the course of a day. I  do not think m any experi
ments in  the use of grease in running wagons have
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been carried out, but in the course of several experi
ments in the comparison of oil and grease axleboxes 
which I  have been connected with, I  concluded, what 
most people would probably think an axiom—but 
which all railway companies do not yet seem to have 
grasped—that it pays far better to spend money on 
good and efficient lubricating appliances than  on more 
hauling power. I  remember a few years ago, while 
fixing some machinery at a large works, th a t I  could 
push a wagon along a road by hand, and that another 
wagon of exactly the same weight and build could only 
be moved on the same road with a crowbar. The first 
wagon was fitted with axleboxes efficiently lubricating 
the journal with oil, and the second wagon had grease 
axleboxes which did not lubricate the journal a t all 
until it got warm. I t  does not seem tha t there is much 
question why there is so great a difference in the cost 
of sea-borne and land-borne traffic to read your figures 
showing percentages from the balance-sheet of a steam
boat company. 1 take it that the 23-69 percentage 
th a t you do not account for represents profits to the 
owners, and I  am sure railway directors would be very 
pleased if their percentages only showed half as well. 
I t  is a very important point for the population of this 
country that the cost of carriage of inland traffic should 
be kept as low as possible, and in my judgm ent, one of' 
the most costly factors in railway working, which 
steamship companies do not have to contend with so 
much, is the huge capital expenditure that railways are 
always under. The rapacity of landowners and lawyers 
add greatly to the cost of carriage, as the railway 
companies have to look for their repayments to what 
they can make out of the population of the country,, 
and it is difficult to see why, as railways benefit all 
olasses, one small section of the community should be 
able to heavily charge the railway companies, and yet 
benefit by them, while the great m ajority of the 
population have no voice in such charges at all. In  
reading Mr. Euthven’s contribution to your discussion, 
I  began to wish he had gone a little further, and given 
some reason why a 4,000 ton steamer should take
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■double the coal of a 9,000 ton boat.* I f  the weight of 
a railway train  is doubled, you can depend on having 
the coal consumption doubled too, if the engines are 
the same type, and I  should like to know if, in  the 
steamships Mr. Ruthven refers to, the boilers and 
engines were not of different types, and if the larger 
boats were not fitted with more economical engines and 
boilers, which would go far to account for the immense 
•coal saving over the smaller boats. H as there ever 
been any test of the power absorbed by the friction of 
the propeller shaft in the bearings and thrust block? 
"With a shaft of large diameter, it seems to me there 
must be a tremendous amount of power absorbed in 
the friction of the shaft itself. I  should also like to 
hear if roller bearings have ever been tried for pro
peller shafts. They could probably be used as easily 
as they are used in  line shafting on land, and if more 
■expensive at first, what is that if coal is saved ? In  
my humble opinion, too, the usual method of lubri
cating large shafts through an open cup at the top is 
wrong. The grit can get down there as easily as the 
•oil, and I  submit the shafts should be lubricated at the 
sides, or from underneath, by means of pads or 
brushes of wool, with wicks attached to syphon up the 
•oil. I  do not remember to have ever seen the per
centages of expenses of a railway company worked out 
in the way you have shown with the steamship com
pany, and it would be very interesting if you could get 
a railway company’s balance-sheet analysed in the same 
w ay you have done with the steamship company.

Mr. J . E . R u t h v e n  (Member of Council) : The 
•economy in horse power per ton carried in large vessels, 
compared with small vessels, has been known for m any 
years ; but the exact amount has always been difficult 
to prove. The figures 1 gave were from results of a 
large number of vessels, all of modern type, and each 
result was from a number of voyages, each voyage 
about 16,000 miles. The subject is of great interest, 
and would make a valuable paper, including the data 
which could be collected in discussion. Brunei and

Pro rata.



VOL. X II.] 1 0 6 [ n o . LXXX1X-

Scott Russell knew the advantages of large ships when 
they spent so much money to carry out their ideas 
and our present shipowners know too.

Roughly speaking, the resistance to propulsion is- 
chiefly due to the amount and quality of the skin 
surface in contact with the water. This skin friction 
varies approximately as the square of the size, while 
the capacity of the vessel varies as the cube of the- 
size; from this it  is evident that large ships must be 
economical compared with small ships. The value of 
my figures is due to their being taken from actual 
results of a large number of ships. I f  harbour 
accommodation can be provided, and large cargoes 
collected, the size of vessels, so far as economy of 
propulsion is concerned, will continue to increase.

Mr. P .  W . P a r s o n s  writes, under date Nov. 7th,. 
1900 :—I  must apologise for the long delay in  writing 
you in respect to your paper on sea-borne traffic,, 
part 3, which I  have read with great interest. I  think 
the results and figures which you give prove con
clusively :—

1. That, other things being equal, a bronze pro
peller is a distinctly superior propelling instrum ent to 
a cast iron or steel propeller.

2. T hat the best bronze results would be got with, 
the strongest alloy, and the thinnest blade.

If , therefore, an owner decided to avail himself of' 
the advantages of bronze, and wishes to obtain the 
full benefit to be derived from its use, he should not 
only select the strongest alloy, but should avail himself 
of the expert advice of makers of such alloy in deter
m ining his sections. This question of sections is a 
very important one, and the paragraph in your paper,, 
which begins at the bottom of page 33 and continues 
to the middle of page 34, has a very important bearing 
on it. Now, as at the end of the paragraph you invite- 
criticism, I  have no hesitation in giving you my views.
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I t  is, of course, obvious tha t a blade m ay be made 
either so thin as to spring under working strain, or SO' 
stiff as not to spring. The question arises, if i t  is 
advisable to make a blade thin enough to spring. I  am 
distinctly of opinion tha t a blade should be so pro
portioned th a t it will not spring. I t  is quite possible 
for a blade which has been given too little  pitch, to give 
better results if sufficiently thin to spring slightly to a 
coarser pitch, but it cannot be so efficient as a blade 
made with the correct pitch sufficiently stiff not to 
spring. A ny spring in a blade must take place near 
the point, and an alteration of pitch there must produce 
a “ drunken pitch ” on the blade generally, which is 
not conducive to efficient working. Further, the  
difference in thickness between a blade which will 
spring slightly, and one which will be stiff enough not 
to spring, will be so trifling, that the cleavage resistance 
would hardly be appreciably affected. Again, the 
question of fatigue comes in, in  a blade made 
sufficiently th in  to spring, and the life of the springing 
blade would probably be shorter. Also, the amount of 
the spring being entirely indefinite, in quantity, the 
form of the blade becomes uncertain and unre
liable. In  conclusion, I  consider any appreciable 
flexibility in a bronze blade is distinctly disadvan
tageous. Of course, if a blade springs, it should 
spring in the direction of a coarser pitch, and that will 
reduce revolutions. This acoounts for the argument of 
some who, as you say, claim tha t a greater efficiency 
in  a bronze blade is shewn in reduced revolutions, only 
tha t the reduced revolutions do not indicate improved 
results, but only an increase of pitch due to springing.

The other side referred to in your paper who argue 
that flexibility would lead one to expect increased 
revolutions, do not appear to me to understand the 
question, as flexibility would tend to reduce revolutions. 
W ith  a bronze and cast iron propeller identical with 
each other, except as regards sections, the increase in 
revolutions of a bronze propeller must, it appears to me, 
be due to the reduced cleavage resistance of the thinner
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sections and the reduced skin friction of the finer sur
face. As regards slip, we find tha t in replacing a steel 
propeller with a bronze one, we generally reduce the 
slip, and of course this tends to reduce revolutions, but 
to increase the speed, other things being equal, by the 
difference between the mean slip of each propeller.

The question of the pitch to be given to bronze 
blades to replace existing steel or cast iron blades, is a 
very difficult one, and it is impossible to lay down any 
definite rules, and the proper pitch can only be arrived 
a t after a careful study of various data, such as the slip, 
the lines of the ship, the average speed in knots, the 
surface and general design of the propeller, etc., etc. 
A t the same time it is clear from the figures you give, 
th a t the correct determination of the pitch of a bronze 
propeller to replace an existing iron or steel propeller, is 
of the utmost importance, as without the correct pitch it 
is impossible to fully realize the advantages to be de
rived from the use of bronze.

I  now pass to paragraph three, page 35, in which 
you state that in the event of bronze blades becoming 
distorted, there is an advantage in being able to 
straighten them on account of the higher elastic lim it 
of the bronze. This first part of the paragraph, I  take 
it, refers to straightening blades cold, as you refer to 
straightening them hot in the remainder of the par
agraph. I  should therefore point out that we never 
straighten a blade cold, unless the bend is of an 
extremely slight nature, and very small in area. Further, 
in  such case the high elastic lim it of the material is dis
tinctly a disadvantage, as i t  means the application of so 
much more power to overcome this spring in the material. 
Again, a material with a high elastic limit, is much more 
likely to be distressed if forced back cold. For this 
reason we invariably heat blades to a red heat, when the 
material is like lead, and can be bent in any direction 
required, to any extent, resuming its former rigidity 
and elasticity on cooling. In  addition to the advantages 
which can be gained by the substitution of a bronze pro-
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peller of a suitable pitch, for a cast iron or steel pro
peller, in all other respects similar (except in regard to 
thickness of sections) there is in almost every ease some 
further advantage to be obtained when ordering a new 
propeller, by slight modifications in the design, which 
modifications again require to be very carefully con
sidered with all the procurable data of the performance 
•of the ship with the old propeller.

You do not in your paper compare the efficiency of 
built up, with solid propellers, so I  have not gone into 
the question, but should be interested to have your views 
thereon, whenever you have time to send them to me. 
The statistics given in your paper are, I  consider, a most 
useful contribution to a subject which has not received 
the attention it  deserves.

The Editor of the “ Buchan Observer,” of January  
29th, 1901, writes as follows:— The carriage of pro
ducts, home and foreign, to market is a subject tha t has 
received a large amount of attention, but has never been 
very satisfactorily solved up to the present date. The 
producer holds tha t the rates are too high, and the 
carrier takes the opposite view.

In  these islands, before the days of rapid transit had 
arrived, every producer had to send his goods to m arket 
by the cheapest and speediest means he could com m and; 
and personal initiative and effort was the main factor in 
securing satisfactoryreturns. Now-a-days circumstances 
have entirely altered, except in the very remote districts, 
the products of which, however, exercise but a small 
influence upon the ruling price. For the markets from 
all the ends of the earth are now more at the command 
of the consumer than were those of his own countryside 
half-a-century ago. The produce of the American States 
can now more easily, and a t a cheaper rate, be placed 
at the centres of British consumption than can those of 
the more remote districts of the north of Scotland, for 
example. The purpose of the paper above referred to 
went to show the extraordinary advances which had been
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made in regard to sea-borne traffic up to and after the 
inauguration of steamships, and its effects upon the 
British Isles. I t  is impossible here to refer even to the 
m any arguments brought forward in the course of the 
discussion regarding the ways and the means by which 
over-sea traffic is so successfully conducted, but, although 
not specifically mentioned, one cannot belp being re
minded of the fact that produce can be carried at a 
cheaper rate to London or Liverpool from the U nited 
States than it can be done from the north of Scotland.

I t  is well-known that a passenger can travel from 
this country to the U nited States, or vice versa, a t a 
cost of little more than he need expend in journeying 
from Wick to London—and tha t is where the advantage 
of sea-borne, as compared with land-borne, traffic is 
experienced, and where the difficulty of the home 
producer is in  getting his produce conveyed to market. 
Our British Railway Companies have been blamed for 
their exorbitant carriage rates, but in spite of constant 
complaints and appeals to them they have failed to 
evince any very ardent desire to amend their charges, 
and the balance-sheets they issue periodically do not 
demonstrate to any pronounced extent that they are 
making a great deal of money by it either. The 
solution of the conundrum is probably to be found in 
the fact of the long distance traversed by ships compared 
with railway trains, for I  have it authoritively stated 
by a traction engine proprietor, who recently entered 
into a contract to carry stones from a quarry for a 
distance of six miles, that, if he were paid at the same 
ratio per ton for double the distance, he could have 
retired with a competence in a few years. There’s- 
evidently a good deal more in carrying than most of us 
suppose.

W e had really begun to think that three-fourths 
of the inhabitants of the British Isles were being fed 
on foreign food—on American flour and beef, Australian 
mutton, and Dutch butter and cheese. B ut happily 
tha t is not so, and if we were to subsist on somewhat
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short rations, we could yet feed ourselves irrespective of 
the foreigner. A t least this fact is vouchsafed for hy 
M r. W . M. Taylor, who made an im portant eontrihution 
to  the discussion. Mr. Taylor tackled the subject from 
a particularly wide stand-point, too wide to be 
commented upon in a cursory note, but some of the 
figures he quoted, obviously after elaborate and careful 
research, are of not a little interest to home folks, 
especially farmers. W hile we thought th a t almost all 
our wheat came from foreign parts, Mr. Taylor tells us 
th a t 33 per cent, of it is grown by British farmers, while 
58 per cent, of barley and 70 per cent, of oats have a  
like origin. A gain in  the case of meat, 70 per cent, of 
it  is British reared and fed, a fact which evokes from 
Mr. Taylor the statement that “ in a time of stress we 
should not in this country be left in such desperate 
straits as the defenders of M afeking.” A nd so it  is 
satisfactory to know tha t there is little danger of the  
“ roast beef of old England,” nor the brose of the 
north country running short in time of stress.

Mr. J a s . A d a m s o n  : In  reply to the questions as to 
the comparative results tabulated in  the closing part of 
the paper, the figures given are based upon the averages 
of twelve months’ work, over the same courses, except 
where specially mentioned otherwise. I t  is well known 
tha t the results from sister ships cannot be used as a 
reliable basis of comparison for determining the dif
ferent values of what may be fitted in  these ships. 
Sister ships, as a rule, differ much in  their results under 
the same conditions, so tha t i t  is impossible to gauge 
the values of different coals, propellers, or other 
fittings, without making allowances for known differ
ences, based upon the averages of each steamer, 
extending over a considerable period. Referring to 
the cost of land-borne traffic, there was an interesting 
leading article in the “ Glasgow H erald ” of September 
8th, 1900, where the traffic receipts and costs are given 
for several of the Scotch railways, and in making the  
comparison between the corresponding periods of the 
former year, both the receipts and expenses had so
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increased that the ratio of increase in expenses brought 
about a reduction in the percentage paid to share
holders, the expenditure increase being largely due to 
the rise in the price of coal.

The passenger traffic earnings of the Caledonian 
Railway were shown to be 43'66d. per train mile, an 
increase of 2'12d. over the previous year, while the 
heavy traffic earnings were 78'5d., an increase of l'96d. 
■over the previous year.

The expenditure side of the account shows the 
follow ing:—

M ain ten a n c e  o f w a y , w o rk s , a n d  s ta t io n s . . 5 ‘l l d .  p e r  t r a in  m ile .
L o co m o tiv e  p o w er, in c lu d in g  c o a l . .  , . 1 0 ‘98d . , ,  , ,
T raffic  exp en ses  . .  . .  . .  . .  1 0 '2 7 d . , ,  , ,

Carriage and wagon repairs, compensation claims, and 
Parliam entary expenses were not shown per train 
mile, but the data given appeared to bring these out to 
6 -17d., or a total of 32'53d.

The Glasgow and South-W estern Railway traffic 
receipts were —

F ro m  P a s se n g e r  tra ff ic  . .  . .  . .  45* 63d. p e r  t r a in  m ile .
F ro m  G oods a n d  M in e ra l tra ff ic  . .  . .  72*5Id .  , ,  , ,

The expenditure side of the account shows the 
follow ing:—

M a in ten a n c e  o f w a y , w o rk s , a n d  s ta t io n s . .  4*92d. p e r  t r a in  m ile .
L ocom otive  p o w er, in c lu d in g  c o a l . .  . .  ll* 2 6 d , , ,  , ,
T raffic  exp en ses  . .  . .  . .  . .  9*82d. , ,  , ,

Carriage and wagon repairs, claims, &c., bring up the 
total expenditure to 32 38d. per train  mile, which 
brings the debit side of the accounts very similar to 
one another in these two lines.

Referring to Mr. Selby’s comment on the 23'69 per 
cent, to be accounted for in the earnings of a steamer, 
the percentages cited are simply based on the ratios
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between certain charges and the fleet value of the 
steamers as shown by the balance sheet, and do not 
adm it of being summed up to show the profit on the 
year’s transactions. There are charges on capital 
invested beyond the fleet value which fall to be met. 
These reduce the percentage of profit, accruing to the 
owners and shareholders, to a limit more or less approxi
m ating to what may be termed a reasonable profit, or 
what may be considered a reasonable profit to show.

Roller bearings have not been tried, as far as I  am  
aware, for propeller shafts, but have for intermediate 
shafts. W ith  what results I  cannot say. The use of 
oil and grease for the propeller shaft has come into 
more general use of recent years for the stern tube 
bearings, with, I  believe, satisfactory results. The loss 
by friction between the boiler and the propeller is very 
great. The experiments carried on by Mr. Froude and 
others, in  order to obtain certain data for guidance in 
calculating approximately the power absorbed, have 
been published, in the results, by diagrams and formulae. 
M r. Ruthven has replied to the question regarding 
large steamers and coal consumption.

One is tempted to pursue the investigations sug
gested by the foregoing figures, and Mr. Selby’s 
remarks on this subject, but I  have already trespassed 
too far. There are m any valuable points which have 
been suggested in the course of the discussion which 
may be brought forward again for elaboration.




