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T h e  w ealth and products of Ind ia attracted  the 
early atten tion  of England, and the  founding and 
C harter of the  E ast Ind ia Company, 31st December, 
1600, and re-constitution in  1743, led ultim ately to  the 
Governm ent taking over the righ ts of the Company 
and the  responsibility of the territory, the  fruits of 
the commercial undertaking being gradually extended 
year by year un til now they  form our Ind ian  Em pire.

I t  is necessary for our very existence as a nation 
th a t we have outlets for our population in  the form of 
em igration, and it is also necessary th a t we should be 
on good commercial term s w ith  nations who can 
supply us w ith food stuffs in  exchange for m a m -
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factured goods, hence the  ships of m ore recent years 
have been built w ith  a view to these necessities. 
T he sizes have been increased, and th e  designs have 
been modified to suit the  special trade for w hich each 
ship is intended— w hether for carrying passengers 
and em igrants or cargo. Com petition has become an 
im portan t factor in  the  arts  of shipbuilding and ship- 
owning, and has had a bearing on both, w ith in  the  
last few years especially, and the  m agnificent steam ers 
now afloat testify to the fact th a t  those who are 
specially interested in the  sea-borne traffic of the 
nation are quite alive to th e  situation, and have pre­
pared them selves to  m eet it.

T he em igrant sailing ships w ith  their long, some­
tim es disastrous, b u t generally comfortless voyages 
have given place to the commodious steam er in 
w hich em igrants are carried in com parative comfort. 
I t  is no longer necessary to  rely on salt junk  and 
biscuit for p rov isions; fresh m eat can be kept for 
years in  a refrigerated atm osphere.

T he Great E astern  was a great advance over the 
vessels of her day forty to fifty years a g o ; she was 
built before the  season was ripe for such a ship, and 
although not a success commercially, she became a 
m ark  for progress to work from, and to-day h er 
dimensions have been exceeded, her speed has been 
exceeded, and a t less th an  half the  coal consum ption 
per horse power.

T he cost of carriage for goods, w hether by land or 
sea, is a m atte r of im portance to everyone, for every­
one is a consum er of goods w hich have to  be tran s­
ported to the  m arket-place from  the  m anufacturing 
or growing district. T he farm er who can transport 
his grain, live stock, or dairy produce to the centre of 
dem and for a few pence less per standard w eight 
th an  a com petitor, has a great advantage over him , 
and, for himself, such m ay m ake the m argin w hich 
tides him  over the w inter. I t  has been said th a t he 
who can m ake two grains of corn grow where 
formerly there grew bu t one, is a benefactor to his 
race. W e m ay then  say th a t he who provides the
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m eans of transport for two grains at the cost which 
formerly only provided for one, also deserves well of 
his fellows. The cost of tran sit by rail can be 
reckoned w ith  greater surety th an  th a t by sea. The 
a ttachm en t of one wagon m ore or less on a goods 
tra in  can be arranged for w ithout difficulty while the 
tra in  is being made up, and will not m aterially  affect 
th e  running  expenses; b u t in  the case of the  sea 
traffic, the  large steam er booked for sailing m ust go 
entire , w hether half loaded or full, and to keep her 
tim e dates she m ust sail even at apparent loss to her 
owner, and tru st to some extent to freights received 
at ports of call, o u tw ard ; or better freights hom eward 
to  m ake up w hat is lacking to  cover the  outw ard 
expenses.

In  previous papers and discussions we have had 
diagram s representing the working expenses of 
steam ers in  respect to the m ach inery ; bu t there are 
o ther expenses which bulk largely against the  gross 
earnings of a steam er which require to be included to 
obtain the  cost of our sea-borne traffic. A com bina­
tion of diagrams, embodying in  one the  percentages 
w hich are required to ru n  a steam er successfully, 
would be m ost in teresting to have represented, even 
approxim ately, combining the following :

1. (a) Coals and perishable s to re s ; (b) Upkeep, 
wages, repairs, and renewals.

(a) Cost of coals, stores, etc., per mile or per day,
fluctuates according to w eather, m arkets 
and m anipulation of skilled or unskilled 
men.

(b) Cost of upkeep, repairs and renewals should
be a percentage on the gross value of the 
m achinery, and is really an insurance 
prem ium  on the full policy covering the 
valuable m achinery and beautiful m echan­
ism encased in  the  shell of a steamer. A 
low percentage in  allowing for th is pre­
m ium  makes a high risk and a doubtful 
reputation, while a high percentage covers
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ordinary risks, and gives good security and 
a high reputation, enhancing the value of 
the vessel for all purposes and form ing a 
m ost im portan t item  of expenditure.

2. (a) In terest on capital invested— depreciation ; 
(b) Office working expenses; (c) Accident in su rance ; 
(d) Brokerage and agencies.

(a) The in terest on capital can be set down 
at a fixed am ount, after deducting depre­
ciation allowance and adding cost of vital 
renew als or im provem ents.

(b) W orking expenses will vary according to
the business done and the num ber of 
steam ers under m anagem ent.

(c) Accident insurance prem ium s will vary
according to circum stances, and will 
depend to some ex ten t on the  percentage 
allowed for the  policy of upkeep and repair.

(d) The expenses connected w ith  brokerage 
and agency charges will also vary accord­
ing to  the  business done and the  num ber 
of steam ers under m anagem ent.

3. (a) Loading and discharging; (b) H arbour 
dues, pilotage, canal dues, G overnm ent charges.

(a) T he cost of loading and discharging can 
be rated  very nearly, according to  the 
different classes of cargo.

(b) T he various dues and charges can also be
rated  approxim ately near, varying w ith 
the  special trades on w hich the  steam er is 
engaged and the  class of cargo carried.

P erhaps some m em bers m ay have an  opportunity  
of working out a diagram  showing the different per­
centages found by experience, which m ight be 
reduced w ithout detrim ent to the  ship and m achinery.

T he exports from B rita in  are approxim ately about 
£248,000,000, and the im ports about £450,000,000, 
or taking the  population a t 40,000,000, the  exports

b  2
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are about £6 '2 , and the  im ports per head of 
population about £11'%  a state of m atters which 
has caused some to express very strong dissent on 
patriotic grounds. Referring for a m om ent to one 
part of our im port trade, th a t of the frozen m eat, it 
will be seen how enormously th is has increased. In  
1880, it has been, stated, the to tal num ber of frozen 
carcasses of m utton  and lam b im ported was 400 
from A u stra lia ; in  1881 these figures were brought 
up to 17,275, and in  1897 the  to tal num ber of 
carcasses im ported was 43,277,921 from Australia, 
New Zealand, Falk land  Islands, and the R iver P late. 
In  addition to  the m utton  and lam b im ported, the 
quarters of beef consumed have been increasing year 
by year un til in  1897 it reached a to tal of 3,044,969 
cwt.

T he num ber of ships engaged and fitted for 
carrying dead m eat at the end of 1897 was 123 w ith  
a carrying capacity for 4,623,500 carcasses. The cost 
of carriage for m utton  and lamb from New Zealand to 
L ondon is about f  d. and xfd. per lb., and for beef about 
fd .p e r lb . ; the actual cost of the m u tton  and beef in  the 
Colonies is such th a t the consum er ought to be able 
to purchase at prices considerably less now th an  
eight or nine years ago. T he expenses in  connection 
w ith  the carriage of dead m eat are considerable; 
expensive m achinery and insulated cham bers—w ith 
consequent reduction of carrying capacity— are necess­
ary. The m achinery has to be kept a t work in  port to 
preserve a low tem perature in  the chambers, un til all 
the  cargo is discharged; th is is a very great disadvant­
age. The coal consumed, stores and wages, w ith 
in terest on the capital invested, insurance risks, have 
all to be considered and accounted for in  reckoning 
the  outlay to obtain the §d. or fd . per lb. on the 
frozen m eat forming p art of the cargo home.

The types of m achinery in use for refrigeration 
are so varied in character th a t a paper on each system  
would be of value to  the m em bers of the In stitu te , 
and I  hope th a t some m em bers experienced in  their 
working will come forward w ith  such.
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T here is the  cold air m achine delivering air a t a 
tem perature of 40° to 70°below zero, the C 0 2 m achine, 
and the  anhydrous am m onia m achine, w ith  their 
m odifications and com binations, each claim ing 
g reater economy, and I  see th a t a t p resent there 
is a m achine in  course of construction in  which 
liquid air is to be the  m edium ; th e  m achine is 
being constructed specially for the  tran sit of fruit, 
and, as referred to in  a recent issue of B ritish  
Refrigeration, “ the  progress of the  experim ent will 
be a m atte r of considerable in terest, e tc .,” and I  m ay 
add to the m em bers of the  In s titu te  of M arine 
E ngineers.

T urn ing  now to th e  cost of carriage for a general 
cargo, th is varies greatly according to the  circum stances 
under w hich the  goods are ca rried ; the m ost im por­
ta n t factors bearing on the  cost are (1) the  route and 
the  facilities for coaling at ports on the  w ay; (2) the 
cost of coal a t the  best coaling ports on the  ro u te ; 
(3) the  class of steam er and the  ra te  of speed.

I t  will be seen readily th a t the  cost of coal will 
vary according to the  distance it has to  be carried, 
and along w ith  this, the  prospects of colliers getting  
cargo to carry from  the  ports near w hich coal is 
discharged, so th a t if W elsh  coal is used the  cost will 
be greatly enhanced at the  fu rther p o r ts ; th is is 
somewhat modified by the  back cargo freights and 
by other classes of coal being carried to  these ports. 
T he shipowner has, therefore, to consider w hether it 
is cheaper for h im  to use W elsh  coal a t a high price 
per ton, or an  inferior coal a t a less price per ton, 
b u t at a greater ra te  of consum ption.

T he line steam er fitted w ith  all the m odern 
appliances to give hotel comforts and luxuries to 
passengers, naturally  costs considerably more to run  
th an  the  steam er fitted for the  bare necessaries of 
carrying cargo. In  the form er case the ra te  of speed 
is high, as the gain of a day on the voyage is some­
tim es of great advantage to  a traveller, w'hile the  
gross cost of keeping several hundred passengers for 
a day is w orth considering and com paring w ith  the 
ex tra cost of the  higher speed in  coal.
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In  the case of the cargo steam er the  expenditure 
of coal is of more im portance comparatively, and the 
ra te of speed is therefore kept at the  m ost economical 
limit. I t  is a m atte r of common surprise how greatly 
the expenditure of coal increases w ith  the  higher 
speeds, approxim ately in  the ratio  of the  cubes of 
the speeds.

T he cost of runn ing  a steam er depends also upon 
the class of m achinery fitted to drive the  ship, 
w hether fitted tw enty  to twenty-five years ago, or 
quite recently, owing to the  difference in  the coal 
consum ption during recent years. F o r argum ent’s 
sake, take a steam er of about 8,000 to 9,000 tons dis­
placem ent we m ay reckon the  cost of coal per mile 
at about 4 s . ; cost per mile for wages, about 8 d .; 
oil, J d . ; lighting purposes, 3d. ;  stores, 2d. ;  steering 
and other ship’s work, about 5 d . ; provisions, about 
5 d . ; upkeep and repairs, about 4 d . ; in terest on 
capital invested, etc., about 10d., say equal to about 
7s. 2d. per mile, or on a voyage of 10,000 miles, about 
£3,600. T he to tal outward freight for such a steam er 
m ay be reckoned approxim ately at £7,000, off w hichhas 
to be deducted a considerable am ount for port charges 
at the ports of call, Suez Canal dues at 7s. 6d. per 
ton, about £1,700 to £1,800, loading and discharging 
expenses, brokerage, insurance, risks of various kinds 
which swallow up a large portion of the freight, 
leaving a small m argin of profit, and showing th a t 
the  days of rigid economy are upon us, if we seek to  
hold our own in the carrying trade of the world. 
Commerce, w ithout the  m eans of sea-borne traffic 
would be to us as clay w ithout the  a rt of the potter, 
and of recent years we have had pressed home to us 
the fact th a t while our insular position has given us 
m any advantages and m uch experience, others have 
been spurred on to em ulate and endeavour to surpass 
us as traffickers over the  face of the deep, the desire 
of all nations has been tow ards th is end. T he 
advance and the progress w hich have been witnessed 
w ith in  the  past few years have only been m ade 
possible by the  spirit which has anim ated the ship­
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owner in  dealing w ith  the  great question of ocean 
traffic. The necessities of commerce and of com peti­
tion  are m et year by year by our m erchant princes 
m ost nobly.

T he following results of a voyage of each are from 
tw o different steam ers by different builders, belonging 
to  different owners, w hich were runn ing  some ten  
years ago. I t  m ust be noted, however, th a t they  were 
no t steam ing over the  same course.

Total Coal Consumed Total Mileage
Total

Revolutions

Revolutions
to

Steamer Gross Eng’nes Sun­
dries Ship Screw 1 Ton 

Coal 1 Mile

M.................. 1327-7 1263-9 63-8 11,519 13,463 3,903,045 2,940 338
D .................. 1474- 1347- 127 12,302 14,092 3,894,707 2,891 316
Aver, of 4D. 1556 1418 138 12,212 14,147 3,909,857 2,757 320

Steam er
Coal Consumed P er Ton Displ. 

per Mile
M ean D raught 
Leaving Port

20-ft.
D raught

P er
Mile P er Day Ship Screw Deadweight Dis­

placing Displ.

M..................
D .............
Aver, oi 4D.

Lb.
243
245
259

Tons
23-6
27-9
29-5

•0396
•0453
•0494

•0342
■0396
•0426

Ft. In.
23 0 
20 10 
20 4

Tons
3,977
2,910
2,790

Tons
6,125
5,400
5,265

Tons
5,152
5,140

AaTgeepge r m y e'  ! Average Revolutions

Ship Engines Per Day P er M inute Speed I.H .P .

Miles j Miles
M................ 217 252 73,090 50-7 9'04 k n o ts 1,266
D ............ 255 292 : 80,863 56-1 10-6 „ 1,318
Aver, of 4D. 254 I 295 1 81,461 565 10-6 „ 1,358

M. was a modern steamer, with triple engines and 150 lb. 
pressure. D. was about twelve years old, with compound engines and 
60 lb. pressure.

T he following figures show a com parison betw een 
steam ers of the  type built from 1872 to 1882 w ith
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compound engines, and from 1882 to 1892 w ith 
increasing steam  pressures.

Displace­
m ent D raught Cargo Miles 

per Day
Coal per 

Day

Coal per 
Ton 

Displ. 
per Mile

W eather

A ..
Tons

6,500
Ft.
21

In.
9 3,321 223-1 25- •0381 Faii-

B .. 6,265 21 0 2,993 208-6 22-6 •0429 Head winds
C . . 6,100 20 7 3,030 239-4 29-9 •0457 Fair

D ..
Tons

6,100
Ft.
22

In.
0 2,824 239- 25-86 •0419 Fail-

E .. 6,200 22 0 — 194-85 28-3 •0497 Bad
E . . 6,380 22 1 2,379 240-3 26-11 •0417 Good

A B and C were built about 1884-1885 and carried 
150 lb. steam  pressure, D was built about 1882, 
E  about 1883 w ith  80 lb., F  about 1873 w ith  60 lb. 
All these steam ers show very fair results in  regard to 
coal consum ption. The displacem ent and draught 
are taken on leaving port for the voyage, the  cargo 
being the actual w eight and m easurem ent. They 
were not all by the same builder bu t were of a 
sim ilar type, except F , w hich had finer lines. The 
averages are all based on sim ilar voyages, b u t they 
were not all a t the  same period of the year. I t  will 
be observed th a t the w eather has had a considerable 
effect on the  speed, and th a t the larger the  carrier, 
the more economical the results in  carriage per mile.

I t  is interesting to trace the  transition  from one 
m aterial to another in  the building of boats, ships and 
steam ers. This has not been referred to in the 
previous notes except incidentally, bu t the changes 
th a t have taken place w hen necessity brought forth 
invention to rescue the situation, are like m ilestones 
in  the pa th  of progress, w ith  notew orthy records 
around them . I  have often been struck w ith  m any 
of the sayings of those who lived several thousand 
years before us, and like the proportioning of the ark, 
they  came very near facts which succeeding genera­
tions verified. The question asked in the days of
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E lijah , w hen the am ateur carpenter lost the axehead 
in  the  river, “ Can iron sw im ?” lay rolled in  the 
napkin  of m ystery for 2,700 years un til probably a 
housewife let an iron pot fall into the  w ater w ith  the 
lid on, and some observant person, spurred on by the 
child of necessity, set to work. T he season was ripe 
for the reply and the  old question was answered by 
th e  iron canal barge about 1788.

I t  is only possible to cope w ith  the sea-borne 
traffic of to-day by m eans of iron and steel vessels, 
w hich carry more and are lighter th an  wood. W h a t 
will the next m aterial be, and when will necessity 
bring it forth  ? One is rem inded here th a t— accord­
ing to an article I  have read in  one of the technical 
journals—the lost art of tem pering bronze has been 
recently  recovered, or a t least it is said th a t a process 
has been discovered by w hich it can be tem pered as 
it was in  the days of old, and it m ay be w orthy of 
record as a re-discovery, although not quite bearing 
on the subject a t present under consideration.

T he seamless steel boat to hold forty  w ith  
dim ensions 26 ft. by 8 ft. by 3 ft. 3 in. weighs 13 cwt. 
w ithout fittings, and a lifeboat w ith  air cases, rudder 
gear and life lines, weighs 22J cwt.

The introduction of alum inium  of recent years 
has led to it being considered a possible coming 
m aterial for ships, as it has been used for sm aller 
vessels; the  cost is prohibitive at present, bu t who 
shall say w hat the  fu ture holds in  the  napkin, or w hat 
necessity is girding about her loins, to set free when 
the  set tim e comes? M eantim e a paper on the subject 
of m aterial for ships and boats would be very 
acceptable as a contribution to the Transactions.

T he former portion of these notes does not perhaps 
adm it of debate—it m ay adm it of correction w here 
placed hastily  together—b ut the  la tter portion m ay be 
productive of a valuable and instructive discussion, 
and I  hope such m ay be the result of placing before 
you the  foregoing thoughts.


