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PREFA CE.

AM not yet acquainted with your
new work, but your knowledge of
the history and conditions of all
branches of the petroleum indus-
try, your ability as an author,
and your editorial work, which,
by its variety and character, has
done much to unite petroleum

producers in all parts of the world, convince me that

it will enrich the literature of petroleum, and especially
the literature of the marine branch of the industry,
which, I consider, needs it the most.

9 I comply with your request all the more readily
because I happened to be at Baku in 1876, when the
great idea of the transport of petroleum and its
products in bulk was first conceived. I was a witness
of its inception, and have followed its rapid growth
and final development with the keenest interest. I
consider the successful solution of this problem of
transport to be the most important fact in the entire
history of the petroleum industry, as, owing to
historical and geographical conditions, the huge
business of the exploitation of the petroleum fields is
chiefly concentrated at the two antipodes of the
world—the United States and Russia, while the two
greatest consumers of petroleum—Great Britain and
the Continent of Europe—are in the centre.

9 A great problem of the early days of the industry
was the bringing of the producer and the consumer,
separated by the Atlantic, Pacific and the Indian
Oceans, nearer to each other. The successful solution
of this difficult problem was entirely due to Ludwig
Nobel, brother of Alfred Nobel, who has immortalised
himself not only in the technical but in the whole of
the civilised world ; he has done this by sacrificing
great capital in the way of premiums to the most
important inventors in the different branches of

T e

By Mr. S. GOULICHAMBAROFF.
Coaseiller d’Etat Actuel de S.M.
I’Empereur de Ia Russie. Foaction-
naire pour missions spéciales auprés
du Ministre du Commerce et de
P’Industrie.

science—to all, in fact, regardless of nationality and
place of activity. These two brothers, having left
their Fatherland (Sweden), chose as an arena for their
activity—Ludwig, Russia ; and Alfred, France. Need
I say that both of these countries should be proud of
the brilliant and eminent children of their adoption.

91 The principal motive which prompted the idea
of the bulk transport of petroleum products was the
remoteness of the Baku oil fields from the foreign and
home markets. Thirty years ago Baku was not
connected by rail with the Black Sea, and the only
outlet for the petroleum products was the port of
Baku (and then only in the summer), whence the goods
went by the Caspian Sea to Astrakhan and up the
Volga, there to be distributed in the interior markets
or sent abroad.

9 As the liquid cargoes had to travel so far the
tare question became one of considerable importance.
The petroleum had to be transported in wooden
barrels, and as there was no timber or any other suit-
able material near Baku the staves had to be brought
from remote parts of Russia, over the Caspian Sea,
and were, therefore, very expensive. The tare
amounted to about half of the cest of the petroleum ;
a barrel of 6-7 English centners cost about £1, s.e.,
about three shillings per centner. The heavy expense
could only be met in cases where costly goods were
transported, but as, owing to the rapid development of
the production, and with a total absence of export, the
price on oil began to diminish (during the period 1873
—1875 the price fell from three shillings per centner
to one penny), it was most important to find means
of cheapening the tare.

€ At the very outset of his career in this industry
L. Nobel came into contact with this important
question. As the price of crude was as low as one
penny per centner, it was impracticable, of course, to
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pay three shillings for the tare, and, therefore, quite
impossible to export such goods from Baku.

9 The transport of petroleum residuum was in a
still worse condition. This residuum was quite
worthless at that time, as everyone did not know how
to use it as fuel, and owing to its worthlessness L.
Nobel made the experiment of loading itin a wooden
barge and transporting it to Astrakhan at the risk
of losing great quantities through leakage. This
experiment proved that the leakage was not so great
as might have been expected, whereas the advantages
of the new mode of transport were immense ; it was
cheap, and likewise convenient, as the cargo of the
barge was easily pumped in and out. The results
were so convincing that many of the oil men followed
L. Nobel’s example, but it was too obvious that this
method of transport could only be adopted in the
case of cheap cargoes.

9 L. Nobel had to work hard and spend a great
deal of money on numberless experiments, which did
not all prove successful, in order to make the system
adaptable to the transport of more valuable cargoes.
At last, in 1878, the first steamer adapted for the
transport of the valuable products of petroleum
without tare was constructed. At the beginning the
oil was poured into iron reservoirs fixed in the
steamer, and, later on, straight into the hull of the
vessel itself.

9 Examples are always more convincing than
theory, and many availed themselves gratuitously of
the costly lesson given by L. Nobel. At first the
schooners and barges were constructed only for the
Caspian Sea, but soon they also appeared on the
Volga, and, later on, the idea of carrying petroleum
in bulk spread beyond the limits of Russia and found
everywhere favourable fields for a vast development.
Thus the fruitful seed sown by the genius of Nobel in
Russian soil, thirty years ago, brought forth a brilliant
harvest in both hemispheres.

9 In 1878 there was only one tank steamer, the
Zoroaster, in the world’s business of oil transport ; in
the following year there came a second, the Buddah,
and then the construction of oil vessels went on
rapidly, these two great names of antiquity being
followed by a Pleiades of others, the pride of Mankind
~—DBramah, Moses, The Saviour, Socrates, Mahomed,
Spinosa, Darwin, etc.

9 The reports of the great advantages of carrying
oil in bulk when compared with the old system of
transport in casks spread rapidly abroad and attracted
the attention of shipbuilders in other countries.

During the period covered by this history of the
industry the world’s bulk oil-carrying fleet, according
to one authority, has increased to 276 vessels, of
which 237 are steam and 39 sailing vessels,* but it
seems that there are many more, and Lloyd’s list is
obviously not complete. On the Caspian alone there
are nearly 150 tank steamers.

9 The first oil steamers were built in Swedish
shipyards, and, later, their construction was carried
on at Russian, Finnish, English, German, American
and other centres. Each shipyard tried to introduce
some new improvement into the construction of these
vessels, although they all kept to the type originally
introduced by Nobel. The English and Swedish
vessels are famous for their strength and the high
quality of the material used, while the German vessels
compete successfully with the English and the
Swedish owing to the cheap price at which they are
sold.

9 The following table shows the development of the
Russian steam and sailing oil fleets on the Caspian
Sea for the period of thirty years (1878—1907) :—

Steam Vessels. Sailing Vessels. Total.

Years,

TUUINe | oot | No- | (o | No | Tomnass
1878 b ¢ 15,610

1879| 2 37,660

1880 4 96,545

1881 9 228,456

1882 11 319,200

1883 18 534,600

1884 25 700,500

1885| 25 700,500

1886 25 700,500

1887| 26 721,400

1888| 30 ,000

1889| 40| 1,112,800

18g0| 44| 1,240,000

1891 54| 1,578,900

1892| 58 1,720,825

18931 59| 1,758,463

1894 1,992,947

1895| 87| 2,728,217

1896 92| 2,942,337

1897| 93| 2,998,447

1898| 112 | 3,814,746

1899 | 129 | 4,616,702

1900| 134 | 4,884,602z | 212 | 3,822,756 | 346 | 8,707,448
1901 | 126 | 4,690,312 | 156 | 2,915,859 | 282 | 7,606,171
1902 | 126 | 4,753,658 | 157 | 2,955,968 | 285 | 7,609,626
1903 127 | 4,917,259 | 155 2,971,430 | 282 7,888,689
1904 | 134 | 5,328,004 | 153 | 2,970,428 | 287 | 8,298,522
1905| 132 | 5,252,410 | 151 | 2,933,400 | 282! 8,185,810
1906| 131 | 5,294,714 | 149 | 2,886,800 | 280 | 8,181,594

9 On January 1st, 1907, there were in all 136 oil-
carrying (tank) steamers in Russia, with a tonnage of
90,455 regster tons and a carrying capacity of
142,300 tons.

* Lloyd’s Register, 1906-7.
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91 These steamers are distributed on the different
seas in the following manner :—

No. N(cltn t&nnl:i;a m p)?wn
Baltic Sea ... 2 990 1,730
Black and Azov Seas 6 7,558 15,344
Caspian Sea ... 128 81,907 125,262
Total 136 90455 142,336

91 There were 166 tank sailers on the Caspian Sea
on January 1st, 1907, with a tonnage of 48,975 register
tons.

9 The vessels carrying petroleum in bulk in Russia
numbered 302, with 139,430 tons register.

9 These few facts do little more than indicate that
the subject is one of immense interest, and I can only
express the hope that this history of an important
branch of the industry will bring to light many things
which are not now generally known to oil men in
different parts of the world.

S. GOULICHAMBAROFF.

IRE are, territorially, few points of contact §

only limited railway and pipe line connections)
)etween the widely scattered oil fields of the
world, and we must necessarily always depend

on our oil-carrying vessels to maintain the
system of inter-communication between
the oil ports and the chief refining and

distributing centres.
J. D. H.
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I NTRODUCTORY.

EADERS of this work will probably
agree that no one connected with
the literature or the industry of
petroleum could undertake a more
interesting task than the one on
which I have been so earnestly
engaged for many months. The
marine transport of petroleum has

in it that which should produce, if not the most
romantic and sensational, certainly one of the brightest
and most fascinating chapters of oil world history.
By the employment of the almost unique facilities I
enjoy for the collection of historical data, hard facts,
and statistics in all parts of the world, I have sought
to produce a readable and reliable history of the
progress of the transport systems of the industry,
with a semi-technical description of the evolution
of the tank steamer as a chief feature.

q Although the subject is obviously one of
immense importance, full of life and movement,
and having an element of ocean-created romance,
it has been neglected to such an extent that I should
say the published information suitable for this history
could very well be compressed into a page of the
Times. This is fair evidence of an opening for a
work of this kind. On the point of whether I am
correct in my conjecture that this is the proper time
to publish this book, I can only say that the oil-
carriers are this year getting unheard-of freights, that
they are amongst the most profitable vessels in the
mercantile marine of any country, and that the
demand for new tonnage is greater than it has ever
been since some of the pioneer tank steamers cleared
themselves by the trips of a single year.

9 This is quite a remarkable year for oil-carrying
shipping and ship-building, one of unparalleled
prosperity—the best, in fact, in the history of the
industry, if it is looked at from the point of view of

O.T.

Being the Author’s Explanation of
the Aims and Scope of this Work,
with some General Opinions on the
Present Day Position of the Petro-
leum Industry.

all concerned and not from the narrow standpoint
of the few who, fifteen and twenty years ago, had
certain selfish reasons—monetary ones, to be plain—
for considering it one of the most exclusive and
mysterious of the world’s business monopolies.

9 My interest in the history of the industry and
great faith in its future growth, reputation and useful-
ness give me the assurance that this work will be
favourably received, both as a record of what has
been achieved and an up-to-date and important
description of the considerable changes which are
taking place in the methods and commerce of oil
transport in all parts of the world.

9§ A bright future for the industry is assured.
Exactly why this is the general feeling of oil men
to-day is scarcely a fit subject for this work, which,
the title shows, has very little to do with the finance
of oil or oil field history and events; but, writing
generally, let me repeat what I recently said else-
where that, having regard to the remarkably steady
expansion of the oil fields, oil ports, and refinery
regions, and the irresistible growth of petroleum as a
cheap, efficient and portable light and fuel—trans-
ported by land and sea to the four quarters of the
globe—the day is imaginable when we will have
steamers of still greater tonnage (some of them
working with twin screws and towing ocean-going
barges of 10,000 tons), when oil storage installations
will be as common as coal depdts on the lines of
ocean traffic, and when there will be no port near a
centre of distribution that will not be in direct touch
with the chief sources of supply.

9 The light that is needed everywhere, petrol that
is becoming one of the greatest needs of the world's
huge motor industry, and the improvement of the
engineering and scientific methods of utilisation all
make for that consumption which ensures for us a

greater and better world of oil.
B
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T A quarter of a century ago the largest deposits
were found in territories at the base of, and parallel
with, ranges of mountains. The oil fields of America
lay west of the Allegheny Mountains, those of the
Pacific coast west of the great ranges which fringe
the Pacific Ocean, while those of Southern Russia lay
close to the Caucasian range of mountains.

9 The old-time theories of experts have been
upset by the discoveries of recent years. The sun-
scorched and bare prairie, the almost impenetrable
and swampy parts of uncivilised lands, the ice-locked
wastes of Northern Canada and Russia are all
possible sources of supply which will be certain to
attract the notice of the men who will drill for oil in
the next generation. Oil is found in unexpected
places, often beneath a surface that is absolutely
barren of indications, and where the modern drill
alone can be depended upon to give us the truth.
Petroleum pessimists no longer declare that the oil
world is shrinking; rather have we reached a time
when the oil men of the world, with a greater hope
and an increased faith in the industry, may
conscientiously contend that the sources of our
future supply will prove illimitable. I believe the
production of petroleum will increase 50 per cent.
during the next ten years, and to me it will be
a matter for regret if the oil interests of the Empire
do not extend in proportion, nay, increase out of
all ratio, with the progress and prosperity of foreign
countries.

9 The oil men of the world will make a fatal
mistake if they fail to appreciate the immense scope
there is for oil field expansion, or if, in the huge
refinery section, they do not make the most of the
facilities which exist for the early and rapid multipli-
cation of the uses to which the numerous products of
petroleum can be devoted. After all, there are few
countries which are barren of oil ; no matter in what
form we evolve artificial light we depend upon it, and
wherever there is civilised commerce it is one of the
standards of trade.

9 Although we find oil in almost every country,
everywhere, in fact (an allusion to its use and not to
its production), I am with those who believe that the
greatest oil sources are still hidden beneath the
earth’s crust, and it is these unexplored territories
which will, as the result of the bright and never-
dying hope and hard toil of thousands of oil men,
and the employment of almost untold wealth, be the
oil fields of the future—greater than even the prolific
territories of Bibi-Eibat and Balakhani, which to-day

stand as records, not only for the Caucasus, but for
the world.*

9 The geography of the petroleum world is no
longer confined to the two first great centres of
production — Baku and the northern fields of
America; the sun never sets on the oil world,
which, territorially, is greater than ever, and I am
not surprised that many oil men are displaying an
increasing amount of faith in the steady multiplication
of the sources of supply.

9 Inthe preface which he has done me the honour
of writing, Mr. Goulichambaroff{ gives an interest-
ing summary of the history of marine oil transport in
Russia, and I am pleased indeed that he has thought
it well to refer to one story which oil men the world
o'er never tire of reading—I mean the one of the
struggles and triumphs of the Nobels. Of the
Nobels I wrote in my book “Baku”:—

¥ “Only a man of rare and remarkable talents
could have done what Nobel achieved, and we

* The marvellous oil fields of Russia, although
they were swept almost from end to end by fire two
years ago and are to-day being seriously damaged by
the fierce fights of capital and labour, have not yet
been eclipsed by the oil fields of any other country ;
in the matter of possible production they retain
practically the same position which they occupied
twenty-five years ago (1882) when Prof. Mendelieff
put this opinion on record :—“ Comparing results
achieved in the two countries (Russia and America)
on one side and the average depth and total number
of wells on the other, it may justly be stated that the
natural petroleum wells of Baku, as far as our know-
ledge goes, have no parallel in the world.”

t Mr. Goulichambaroff has written in the Russian
language numerous works on petroleum subjects, and
if these were translated into English they would con-
stitute, in the aggregate, by far the most important
individual contribution to the literature of oil. He
was the pioneer of petroleum authorship, and I have
been surprised at the frequency with which Charles
Marvin and later writers turned to his Russian
records for much of their best and most reliable
information. A conscientious statistician, a far-
sighted and thoroughly practical expert, and an
unostentatious official of the Russian Office of Trade
and Industry, the uncopyrighted results of his research
work and original discoveries in Russia and other
parts of the oil world have always been at the
disposal of those who have sought to disseminate
information likely to be of service to the industry.
This is the first occasion on which he has written the
preface for a work by a foreign author, and I put this
fact on record with pride and satisfaction because he
was the first historian of the modernised petroleum
industry, and is to-day one of the highest official
authorities on oil pipe line and marine transport
subjects.
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are Anglo-Saxon enough to say that the written
eulogies of the Nobels are none the less deserved be-
cause they were Swedes working in a country where
many of our enterprises have been such disastrous
failures that they have brought British methods and
ability perilously near to disrepute. To-day
the great founders have been gathered to their fathers,
but the company lives, worked by men who, employ-
ing genius and honesty, keep it in premier position,
and make it the popular leader in all movements
for the improvement and, in the present crisis, for the
reconstruction of the industry at Baku.”

' Mr. Goulichambaroff having done justice to
Russia, I feel that I am free to devote a little attention
in this introductory chapter to facts relating to other
parts of the oil world.

91 Baku, with its huge yield of oil, until three years
ago half of the world’s production, and its dangerous
oil field life; the old Campina and Bustenari
territories, which have done so much to establish the
reputation of Roumania as an oil-producing country ;
Boryslaw, which, during three years of unparalleled
prosperity, threw into the shade and starved the
Schodnica and other still more ancient oil fields of
Galicia ; the famous Eastern fields of America, in
which 150,000 wells have been drilled ; and California,
Kansas, and other States, each with its substantial
contribution to the world’s annual output of 28,076,297
tons, have added their chapters to the history of an
industry to which I cannot pretend to do literary
justice, and in which we find the records of so much
true genius, that perseverance which almost inevitably
leads to successful achievement, and, unfortunately,
some of that mischievous misrepresentation and
rascality which it is not humanly possible to eliminate
from the struggle to reveal the mysteries of the
earth’s mineral wealth and extend the commerce of
petroleum in all parts of the civilised world.

91 There is no oil field that is barren of romance,
and those I have mentioned, and others too, have
histories to which adequate justice cannot be done by
the historian, I care not how clever he may be in the
manipulation and condensation of the stories of the
terrible realism and hard facts which spring from the
diversified existence of the men who drill for oil in so
many different lands.

9 In “Baku” I have described a series of the most
awful tragedies recorded in the annals of any industry ;
but into this work—a serious study of the history and
problems of our systems of transport—I cannot be
expected to weave any of the romantic stories of

those early times when oil, released by the steam-
driven drill and the pent-up energy of geological
ages, burst through the subterranean rocks, created
cities, and gave oil men a huge industry and mankind
a cheap light. I havedone the best I could with the
space at my disposal.

9 One instinctively turns from Russia to America,
its old-time and present-day rival, with its marvellous
systems of production, refining and transport, and
those statistics which never fail to appeal to the
imagination and show us what great wealth and
ability are employed to maintain the progress and
status of industry in the Western Hemisphere.

9 The following statistics (totals which have been
specially collected for this work) illustrate better than
anything I could write the complete revolution which
has taken place in the methods of American ocean
transportation of oil to Europe, and the growth of
commerce partly traceable thereto—

In BARRELS. In BuLk. ToraL'
In American (not Imperial), gallons.
1885 200,600,000 1,750,000 202,350,000
1906 1,750,000 484,750,000 486,500,000

9 I know of no statistics in oil transport—and I
have certainly not come across any while at work on
this book—that will compare with these in providing
simple and forcible proof of the marvellous growth
of the bulk oil system of transport.

9 The Standard Oil Company* owns or controls
a fleet of sixty tank steamers with a combined
capacity of 1,700,000 barrels (71,400,000 gallons),
twelve tank steamers and coasting barges with a
combined capacity of 260,000 barrels, five cargo (case
oil) steamers with a combined capacity of 760,000
cases (7,600,000 gallons), and nineteen sailing vessels
capable of carrying 2,100,000 cases. In addition to
giving full employment to its own fleet, the company
chartered in 1906 tank steamers to carry §7 cargoes
in bulk, ordinary steamers to carry 94 cargoes of case
oil, and other vessels to carry 50 cargoes of case oil.
The company owns the largest quantity of oil-carrying
sail tonnage, and has added to its many pioneering
records the one of having been the first to show the
world what can be done in ocean oil transit in barges,

9 The history of the Standard is that of a flowing
tide ; its onward movement has been constant ; and
its achievements claim for it a conspicuous position in
the history of any branch of this industry.

9 I also devote space to the history and work of

* The shipping department is managed by Mr.
Philip Ruprecht.
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other leading oil transport companies in America and
Russia; I have likewise included lengthy references
to the Anglo-American Oil Company, the old-
established firm of Messrs. Lane & Macandrew, and
a number of others, not overlooking, of course, the
conspicuous claims which the old Shell Transport and
Trading Company must always have on anyone who
undertakes to record petroleum history. Here I
should like to say that, notwithstanding the develop-
ments of the past twelve months, I have endeavoured
to do justice to the reputation and record of the last-
mentioned company. If I were asked to indicate the
chief characteristics of its earliest methods of business
I would say that first came its boldly displayed
independence and then that indomitable perseverance
which, if it has not ended in absolutely successful
achievement, has resulted in the extension of a great
idea: the one of liquid fuel. The Shell has excelled
all other companies in the practical advocacy of the
steam-raising qualities of oil fuel, and it is a matter
for sincere regret that the consummation of the ideas
of the founder. and head was not witnessed during
the days of his company’s independence.*

9 The creation of the Shell fleet will always stand
as a splendid exhibition of British shipping enterprise,
although to many in this country the fact that some
of its most successful steamers now fly other house
flags must be a matter for very sincere regret.

9 I also devote attention to the following subjects
for the reasons which are given in parentheses—

' The Osl Fields of Texas (because of their remark-
ably rapid development and their recent connection
by pipe line with the once isolated and widely-
scattered territories of the Mid-Continent regiont),

* The Company has combined with the Royal
Dutch.

t+ Nothing I have read in oil field history, or,
indeed, in the history of any mining industry, will
compare with the marvellous expansion of the oil
regions which now extend from Pennsylvania down to
the Gulf of Mexico. Thirty-five years ago, when the
Parker territory went down into oblivion, the wells of
McKean County started to flow; then, to the West,
there were the fields of Indiana, stretching on to
Illinois, across the Mississippi and right into the heart
of the Mid-Continent territory, where we now have
the pipe lines to take the oil through to tide-water
at the Gulf.

91 British Colonial Oil Field E xplottation (because I
am convinced that the Colonies will produce the great
oil fields of to-morrow, a statement which specially
applies to Trinidad and Nigeria),

1 The Transport of Oil through the Suez Canal
(because no full and authentic history of the negotia-
tions for the opening of the Canal for petroleum
traffic has been published ; the deep interest which is
taken to-day in the experimental stages of traffic in
benzine in bulk ; and the serious mishaps to the tank
steamers Lucifer, Silverlip and Sophie), and

' This Years Additions to the Oil-Carrying
Fleets of the World (because I find myself able to
give information which has not appeared in any
paper or work on oil).

9 The reader will also find in the lengthy chapters
on the building of tank steamers references to the
quality of the work, and no doubt the opinion he will
form will be this—that although some inferior vessels
have been placed in the trade, English builders can
produce the best steamers, provided owners are pre-
pared to pay the price for the best work.

91 There is also the subject of oil shipping disasters.
Here I am in agreement with Mr. George Herbert
Little, who wrote so ably on the marine transport of
petroleum nearly twenty years ago, when he pointed
out that petroleum is not more dangerous than any
other cargo provided common sense and intelligence
are used by those who handle it. It is just as true
now, as it was in his day, that every explosion has
been due to the neglect of those precautions which
a slight knowledge of petroleum would suggest to
persons of ordinary intelligence. For the proper
transport of petroleum it is absolutely necessary that
the masters and officers of tank steamers should
possess a knowledge of the elementary principles of
its chemistry, combustion and safe handling under all
the varying climatic and engineering conditions of
long voyages in different seas, and it is satisfactory to
know that many of those who have command of oil-
carrying steamers to-day are, in actual practice, real
experts in their business. Even to these men of
experience I hope this work will be of some interest,
if not of real service, for I have a very sincere
admiration for shipmasters and their most arduous
and honourable profession.

R



HAPTER 1.

y====re) HE Anglo-American business was quietly
T

started in 1860, when an enterprising
Pittsburger brought American petro-
leum in homeopathic quantities to this
country. That was one year after Colonel Drake
drilled the famous pioneer oil well at Titusville,
Pennsylvania,* when oil was selling at four shillings
a barrel, nineteen years before Roumania started to
export oil, and twenty-six years before the first cargo
of Russian petroleum was shipped from Batoum to
this country.

Mr. James Young, the first inventor of paraffin
oil patents (1849), following on the lines of Mr.
Luther Attwood, a chemist, began the manufacture
of mineral oil for illuminating purposes in this
country. It had a large sale and Mr. Young made a
great fortune.

Mr. Attwood took a gallon of Mr. Young’s oil
to America, where he expressed the opinion “that it
was one of the most beautiful oils for illuminating
purposes he had ever seen or thought it possible to
produce.”

Mr. Young, in 1860, followed this sample of his
oil across the Atlanticc. He had a penny a gallon
royalty for whatever crude oil his American agents
produced from shale. In 1861 he made his second
journey to America, and visited the oil fields in the
Titusville region. Asked what he thought about
developments at Oil, Creek, he answered, in broad
Scotch, “I dinna think it will amount to mooch ; it
is ephemeral and won't last; it won’t last.”” He
added, “ We had a lot of petroleum from the Derby-
shire mines in England when I first began, but it was
in pockets and limited in quantity.”

T

* Pennsylvania has produced over 600,000,000
barrels of oil since Drake discovered this oil well on
Oil Creek. The total oil production of the United
States from 1859 to 1906 has exceeded 1,600,000,000
barrels, and no State has produced as much oil as
Pennsylvania.

From
the

Early Days of Oil Transport.
the Sailing Ship Era to
First Tank Steamer.

These two industries, shale oil in Great Britain
and mineral oil in America, started simultaneously.
They met a need of the times. The annual catch of
whales was growing smaller as the chase grew longer,
the world was being ransacked for animal and
vegetable fats, and a famine of lubricating materials
was a serious problem which had to be faced by
those who were responsible for the management of
the railways and steamship lines.t

Westward, Philadelphia pioneered the business
of ocean oil transit between America and this
country. In 1861 a five-barrel invoice was des-
patched, and a few cases and barrels were shipped on
general cargo vessels, but they were merely samples.
On November 12th of that year, Messrs. Peter
Wright & Sons, Philadelphia, chartered from Messrs.
Edmund A. Sander & Co. the brig Elizabeth Watts
(224 tons), to load a cargo of oil in barrels for London
at the rate of eight shillings per barrel and 5 per cent.
primage. Very little is known about the trip. It
took several weeks to load the little oil sailer, but
when she was ready for sea the skipper could not get
together a crew to work above a cargo of oil. Failing
to engage sailors in the regular way, men were got
aboard while under the influence of liquor, and she
sailed down the Delaware River with a drunken
crew. She got safely across the Atlantic, and landed
her cargo in good condition at a London wharf.

This successful voyage led others into the
business, and the records of the Philadelphia Com-
mercial Exchange show that the shipments of

t As early as 1860, owing to the growing scarcity
of whales in the high seas, there was a serious
shortage in the supply of sperm or whale oil, and men
were hard at work on the problem of supplying the
world with a cheap, safe and efficient illuminant to
take the place of the tallow candle, the greasy whale
oil lamp, and the dangerous camphene and burning
fluids which were then the sources of artificial light in
general use.
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petroleum from the port for the next three years
were (—

GaLLoNs.
1862 ... 2,664,280
1863 ... 4,680,174
1864 ... 7,666,025

During 1864 the entire exports from all United
States ports amounted to 31,745,687 gallons.

On August 1st, 1863, there was launched from
the yard of Messrs. Rogerson, at St. Peter’s (a place
on the Tyne where small collier brigs were built), an
iron sailing vessel named the Atlantic. She was
designed to carry petroleum in bulk “without the aid
of casks,” and her owners (now unknown) intended

\
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This section (drawn iby Mr. H. Bécler) shows a type of
the wooden sa.ilini ships which carried oil in bulk
about 1878. The holds themselves formed the tanks
as shown above.

her to run in the Atlantic oil trade, which had started
to attract the attention of shipowners in the North of
England. Her hold was separated into compart-
ments by sheet iron partitions. She was 148 ft.
long, 28% ft. beam, and 16 ft. g in. in depth.

Mr. Henry Duncan (Bromley, Kent) claims to
have sent the first oil-carrying vessel to Europe by
way of the Canadian Canals, the St. Lawrence, and
the Atlantic. Some four years ago he told me that
as far back as 1863 * he purchased a schooner at

* As early as 1863 oil was burned by the poorest
inhabitants of Lebanon, Palestine, and in Syria, while
ten years later nearly 1,000,000 gallons were sent to
Syria from America.

Chicago, loaded her with petroleum at Port Samnia,
on the River St. Clair, Canada, and despatched
her to Liverpool. That she was lost in the Gulf
of St. Lawrence, just as she was about to enter
the Atlantic, in no way detracts from his claim to
be the pioneer of American inter-lake and ocean
navigation.

The Atlantic, obviously the most important of
the two, was specially designed to carry oil in bulk
and eclipse the barrel carriers then engaged in the
Atlantic trade. Unfortunately, a diligent search for
information on the Tyne and at the earliest of the oil
ports has failed to bring to light anything reliable
about her career, although the particulars of her
launch, which I have from an unquestionable
authority, prove her to have been the first British
bulk oil vessel built to trade between America and
this country.

The Charles was probably the first vessel fitted
with iron tanks for the transport of petroleum. She
was employed from 1869 to 1872 in carrying crude
between the United States and Europe. Her
capacity was 794 tons, and she was fitted with
tanks arranged in rows at the bottom of her hold
and in the 'tween decks—fifty-nine in all. She was
worked on the separate tank system, and there were
no pipe connections., There was no automatic
arrangement for keeping the tanks full, but salt
water was run into those which were found to leak
during the voyage.

One of the most serious disasters to the early oil
carriers occurred in the case of the ship Joseph Fish.
How she was struck by lightning when crossing the
Atlantic in 1876 is described in the chapter on
casualties to oil-carrying vessels. One of the earliest
of the wooden vessels placed in the oil trade was a
small Baltic blockade runner, which was lost on the
Goodwin Sands.

Every year up to 1878 wooden sailers were
adapted to carry oil in bulk, the holds themselves
forming the tanks, and occasionally a trarfip steamer
crossed with barrelled oil. '

These tank sailers wiped out the barrel-carrying
traders; they were larger, and the fact that they
could be more economically worked enabled their
owners to cut down the rate of freight.

The superiority of the bulk over the barrel
system of transport may be gathered from the
following calculations made by Mr. B. Martell,
Chief Surveyor, Lloyd’s, and embodied in his
lecture before the Institution of Naval Architects,
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July 27th, 1886, and dealing with the earliest of the
tank steamers:—

“ A barrel weighs on an average 64 lbs., or one-
fifth of the oil it contains, and to the uselessness of
this weight must be added the space wasted in packing
the barrels in the hold of a vessel. Thus a vessel
capable of conveying 2,000 tons of cargo, and which,
if fitted with tanks, would carry nearly that quantity
of oil, would, if filled with barrelled oil, carry only
1,030 tons instead of 2,000 tons. Moreover, the
importer has to pay 4s. 6. or 5s.6d. for each barrel at
New York, and, with the exception of those sent
back to America, they are sold in London when
empty for from 3s. 6d. to 4s. each. The depreciation
of from 1s. to Is. 6d. in the value of the barrel, which
amounts to as much as from £350 to £475 for one
voyage, in the instance of the 2,000 ton vessel re-
ferred to, would be saved under the bulk system.”

Another important advantage was the saving of
time and labour. A tank steamer of 2,000 tons
capacity could load or unload in ten hours, the
operation only needing the supervision of the
engineer and his assistants. A similar cargo, if
barrelled, required a week to stow or unstow, and
large gangs of men had to be constantly employed
Moreover, when barrels were employed, the leakage
was considerable, and in a large cargo constituted a
serious item of loss. As to the objection sometimes
raised that the early tank steamers had to make the
return journey empty, it was naturally pointed out
that vessels laden with empty barrels continually and
regularly returned to America.* Altogether, there-
fore, the opinion of Lloyd’s chief surveyor appeared
to be thoroughly sound, that “ whether regard be had
to the amount of cargo carried, to the loss incurred
in respect to the depreciation in the value of the
barrels, or to the rapidity with which loading or
unloading took place, the balance of economic
advantages was clearly and overwhelmingly in favour
of the carriage of petroleum in bulk.”

I should mention that the system of carrying
large quantities of liquids in bulk was employed in
connection with wine and water twenty years before

* As fully explained in later chapters, steamers
now carry oil in one direction and general cargo in
the other. This is accomplished by means of arti-
ficial ventilation, by perfectly cleansing the holds, and
by removing every trace of the oil. Powerful fans
keep up a continuous circulation of air through the
holds. Steamers now carry oil from Batoum to the
East, and bring back the most delicate products of
Eastern manufacture, foods like rice, and even tea.

the first bulk oil carrier was sent to sea. For half a
century in northern Italian ports small coasting
vessels have carried wine in bulk. The wine, carried
against the outer skin with nothing intervening, is
discharged by small hand pumps into barrels or
pitchers on the quays. The buoyancy of these small
vessels is preserved by fitting wine-tight wooden
bulkheads at the two ends.

The start of the tank steamer in this country was
something of a mystery. Palmer & Co. of 1872
(now Palmer’s Shipbuilding and Iron Company,
of Jarrow-on-Tynet) built the Vaderland (2,748 tons)

t Since this vessel was sent away from Jarrow
about 150 tank steamers have been built on the Tyne.
The shipbuilding towns lie in a cluster on both sides
of the river; they are Jarrow, Walker, Wallsend,
Hebburn and Howdon. Mr. Malcolm Dillon,
General Manager of Palmer’s Shipbuilding and Iron
Company, says that, writing more than a century and
a half ago, Defoe said: “They build ships here to
perfection—I mean as to strength and firmness, and
to bear the sea.” Since this was written the Tyne
has well maintained the reputation it possessed in the

.days of Defoe. The annual aggregate of vessels

launched from her banks has exceeded 300,000 tons,
equal to about one-fifth of the whole shipbuilding
output of the United Kingdom. The genius of Lord
Armstrong revolutionised modern ordnance, and
Stephenson built and perfected the first locomotive
which was destined to become so enormous a factor
in human activity, Palmer’s works are on the South
bank of the river, seven miles from Newcastle and
three from South Shields. The town derives its
name from the Saxon word Gyrwy or Gyruy, meaning
a marsh or fen, and referring to an extensive pool on
the east side, Jarrow Slake, where tank steamers
frequently moor when in the river. Jarrow has about
40,000 inhabitants, mainly employed in, or dependent
upon, the Palmer Works; so completely, in fact, is
the town identified with the works that it might more
appropriately be called “Palmer’s Town.” Within
the last fifty years a small colliery village has
expanded into an important industrial town, with a
busy and thriving population, which, in spite of
occasional periods of depression, shows abundant
signs of accumulated wealth and prosperity. It is in
the Jarrow shipyard, famous for its pioneering in the
manufacture of iron and steel, the building of every
class of vessel, and the turning out of engines and
boilers which have always been abreast of the times,
where Mr. Malcolm Dillon and two advisers—
Mr. J. L. Twaddell (a high authority on shipbuilding
subjects) and Mr. J. W. Reed (well known throughout
the North as a specialist in engineering and the
patentee of the “Reed’’ water-tube boiler—are develop-
ing an epoch-making idea in marine engines. As it is
of the internal combustion type, and worked by oil,
the discoveries of these authorities will have a special
interest for oil men. The Palmer Company, working
in conjunction with the Griffin Engineering Company
of Bath, is conducting a series of experiments which
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for the Red Star Steamship Company, of Antwerp.*
So far as the actual launch was concerned it was a
record for the world. There were oil-carrying vessels
on the Caspian, but no tank steamers, and there were
small wooden oil-carriers on the oily streams of
Pennsylvania, but there was no ocean-going bulk oil
vessel flying the American flag. The Jarrow-built
Vaderland was undoubtedly the pioneer tank steamer
launched in this country, and the element of mystery
to which I have referred only comes in when the
admission is made that it cannot be shown that oil
was ever pumped into her tanks.

I have been told by men who worked on her that
she had a complete inner skin 26 in. inside the
outer skin at the centre line, diminishing to 20 in.
at the bilge, and the beams forming the crown of the
tank were plated above and below. The double skin
idea was adopted in the case of several steamers
launched a few years later, but it was found to be a
source of danger, as it formed inaccessible spaces for
the accumulation of explosive vapours.

definite in regard to this steamer and her first voyage
has been published) stated that she actually carried
a cargo of oil, with the result that her third class
passengers, whose berths were on the ’tween decks,
protested and certain insurmountable difficulties arose
at the port of discharge; but few will conceive it
possible that she could discharge a cargo of oil with-
out leaving a trace of the novel and important
business on the records of some port or the books of
one of our pioneer oil companies.

She was followed by the Nederland and the
Switserland in 1873 and 1874 respectively ; but here,
again, exactly what these steamers did in the oil
trade—if, indeed, they did anything at all—it is
impossible to find out, and it is not believed that they
were really the vessels which solved the problem of
oil transport in tanks.

Of these steamers it was said that “they were
built with a good tumble home that sailors will
appreciate,” and also “that the arrangement of the
tanks is good, and, being built on the cellular system,

-

——

The Vaderiand. The first vessel built to carry oil in bulk. The section shows the tank arrangements of this vessel, the
Nederland and Switseriand.

The tanks were fitted in her hold, but, as I have
stated, it is not known that they were used for the
transport of oil, the owners fearing that if it became
known that the vessel carried petroleum in bulk her
passenger bookings would be injured.

The secret of her first cargo was well kept. One
unofficial and unpublished account (for nothing

may revolutionise marine engineering and give oil one
more advantage over coal in the propulsion of all
kinds of small craft. It is interesting to recall the
fact that the “Diesel ” oil engine has superseded the one
of the reciprocating type in several tank steamers on
Russian waters,

* A Red Star liner, the Kensington, twin screws

and steaming fourteen knots, was the first Trans- °

atlantic passenger vessel to cross the Atlantic with oil
for fuel. She did this near the end of 1903, thirty-
three years after the Constantine had pioneered liquid
fuel burning on the Caspian, twenty-nine years after the
Russian fleet on the Caspian started to use liquid fuel
from the wells at Baku, and just eleven years after
the tank steamer Beku Standard made her record as
the first vessel to use oil on the Atlanticc. The Red
Star Company has another Vaderland, one of the
largest liners running between Antwerp and New York.

the advantages of water ballast are obtained with
very much less risk of danger from leakage of oil.”

The drawings of these steamers were destroyed
during a fire which took place at the shipyard offices
of the builders.

In September, 1879, when some forty European
ports were receiving refined oil from America, the
Norwegians started a new era in the marine transport
of oil by sending the Stat to Philadelphia to load a
cargo of crude petroleum in bulk. She was equipped
with huge oil tanks. On October 18th she left
Philadelphia for Rouen with the first cargo of
petroleum ever loaded in a tank steamer bound east.

Five days after the Stat arrived, the Norwegian
oil sailer Lindernoer reached Philadelphia, and was
only one day ahead of the Norwegian brig Jan Mayn.
These vessels were fitted up in the same manner as the
Stat, and, like her, loaded crude petroleum for Rouen,
The Jan Mayn cleared on October 22nd and the
Lindernoer on October 3oth,

The steamer and the two sailing vessels made
good passages and discharged their cargoes into large
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storage tanks at Rouen. Their arrival was an event
of great interest in the ancient French port. The
vessels ran without competition in the Philadelphia
oil trade until 1880, when some French merchants
fitted up the tank ship Fammy, and sent her to
Philadelphia, where she arrived on August 30th, 1880,
and loaded a full cargo of crude oil for Havre. She
sailed on September 29th, but was never heard of,
and it was thought that she blew up at sea.

When Baku oil, nearly a quarter of a century
ago, started to compete with the American product,
the tank steamer Petrolea and another ran regularly
between Libau and the Baltic port of Lubeck in
Germany. From Baltic ports 10,000,000 to 15,000,000
gallons of Baku oil found its way into Germany and
other countries, “underselling and ousting the
American article.”

Charles Marvin, who first loyally championed
Baku oil in its struggles against the European
encroachments of American competitors, and who,
with his remarkable gift of prophecy, declared that
one might as well fear an earthquake swallowing up
London as exhausting Baku of its oil, writing on
the commercial aspect of the gigantic distributing
problems of his day, said :—

“The theory that Baku petroleum will not
profitably compete with American illuminating oil in
the markets of the United Kingdom is completely
upset by this triumph of the Caspian article in the
Baltic, for if Baku oil can be carried by steamers on
the Volga, and by railway across the whole Con-
tinent of Europe, and yet undersell the American
article in German Baltic ports, how much more
inexpensive the conveyance of Baku oil only 500 odd
miles by rail to the Black Sea, and thence by cheap
oversea bulk transport to this country !’

Almost before the era of a rational development
of the Caucasian oil fields there were a few enterprising
oil kings at Baku and Batoum with ideas of conquest
in Eastern countries receiving oil from America by
way of the Cape. The Russians, experienced in oil
transport work on the Caspian, had ambitious ideas
in connection with the Suez Canal. Twenty-five
years ago, when these men were pouring petroleum
through the Baltic into Germany and were looking
forward to the materialisation of the gigantic Baku-
Batoum railway idea for the transport of Caucasian
oil, a London paper, Good Words, told its readers
“that the petroleum in Caucasia was sufficient to supply
the world for a prolonged period.” Then it said :—
“It will certainly be a marvel, but one which

O.T.

may be before long realised, to see a petroleum fleet,
laden at Batoum with Caucasian oil, pass through the
Suez Canal without the aid of coal.”

And again:—

“This would be an immense gain to the stokers,
who have a bad time in the Red Sea, one of the
hottest parts of the world, for petroleum ships require
no stoking.”

On January 14th, 1883, the following cable was
received in New York :—

“The Black Sea Steam Navigation Company
(Nobel) has given orders for the building of a fleet of
steamers in Sweden and England. Each steamer is
to be fitted with petroleum tanks, and will have a
capacity for 1,500 tons per trip. The design is to
compete with the vessels in the American petroleum
trade. M. Trodel, a Russian contractor, is preparing
to send oil in bulk to London from Libau, on the
Baltic, next spring.”

“No competition of this magnitude has ever
before been met with in any foreign market,” was the
comment of an American oil authority. “For several
years news respecting the large yield of oil at Baku
has occasionally appeared in the Press, and, from
time to time, warnings have been heard that, sooner
or later, the supremacy of American oil in the
European markets would cease, and that this region,
in the near future, would become a formidable rival
for the supply of petroleum. American producers
and refiners have hitherto affected to ignore the
claims and statements, but a careful perusal of the
facts must arouse both the producer and the shipper
to prepare for the most formidable competition they
have yet encountered.”

These were the years when Russia and America
came into conflict for the first time. About that
time (1885) the export of the American oil in a single
year was accomplished by over 1,000 vessels, mostly
foreign sailing ships, carrying from 2,500 to 14,000
barrels per voyage.

Thus wrote Marvin in that “ Wake-up-England ”
manner that one comes across so frequently in his
works :(—

“We pride ourselves on being the ‘carriers ot
the world,’ yet we have allowed the over-sea traffic in
oil to be taken possession of by foreigners, and are
making no strenuous endeavours to prevent the new
system from passing completely into their hands.
Otherwise the Sviet and the Gluckauf would have been
English-owned and English-named tank steamers.
The trade is not one to despise. If one hundred

C
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steamers are required on the Caspian for the
market of Russia, is there much fear of English tank
steamers having to lie idle for freights in the Black
Sea, if prepared to carry to the United Kingdom and
elsewhere by the bulk system the marvellously cheap
oil of Baku. Storage arrangements for accommodat-
ing millions of gallons of oil are being, or have been
already, erected at Odessa, Smyrna, Fiume, Trieste,
Genoa, Marseilles, Antwerp, Bremen, and Libau, and
everywhere in Europe the petroleum trade is begin-
ning to adapt itself to the new condition. There is
not a country in Europe to which Baku oil is not
shipped to-day.”

Mr. Edward Stack, of the Indian Civil Service,
was at Baku in 1881. “ The out-turn of the naphtha
springs,” he wrote, “ was about 160,000 tons last year,
and is increasing yearly. Difficulties of transport
hinder this trade to a certain extent, but these will
be largely surmounted if the American plan be
adopted. . . . At present the naphtha is transported

The Fergusons, built as an ordinary cargo vessel
by Messrs. Bertram, Haswell & Co., of Sunderland,
was converted into a tank steamer by Messrs.
Craggs & Sons, of Middlesbrough, in 1885. Her
records included the first trip from this country to
Batoum for oil, and also, it is said, the first run across
the Atlantic for a cargo of American petroleum.

Mr. Henri Rieth, who represented Nobel Bros.
at Antwerp, recognising the immense commercial
advantages of the bulk oil transport system in vogue
on the Caspian Sea, pointed out to Mr. J. M
Lennard, shipowner, of Middlesbrough, and head of
Messrs. Lennard & Sons, who to-day have their
London office in Great St. Helens, the importance of
running a tank steamer in the Russian oil trade. The
Transcaucasian railway and pipe line had made it
possible to deliver Baku oil at Batoum, and Mr.
Lennard was not slow to recognise the value of a
business connection with Nobel Bros., who had done
so much for the petroleum-producing industry at

" 1 SECTION IN WAY
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The Fergusons. Built in 1880, and converted into a tank steamer in 188s.

chiefly by water. A hundred and fifty vessels lie in
the harbour, mostly schooners of go to 200 tons ; but
some three-masted steamers belong to the port, the
largest being of 1000 tons burden. Nobody can
spend half an hour in Baku without seeing that it is a
very rich and flourishing place. I envied it for India.”

On his return from Baku, Marvin recommended
that the bulk system should be adopted by the
European petroleum trade, but the objection was
urged (particularly by those who fancied the Caspian
to be a pond, and not a sea liable to sudden
tempests and requiring three days to traverse from
one end to the other) that similar steamers could not
weather the Atlantic and the Bay of Biscay. One or
two old sailing tubs, roughly fitted with cisterns, had
been tried and failed, and, therefore, they thought, it
was of no use attempting to succeed with properly
constructed steamers, specially designed to carry oil
in bulk, and embodying the experience of many a
voyage in the squally Caspian.

At last, however, the problem of running tank
steamers in European waters was solved.

Baku and the distribution of the oil in many of
the greatest centres of population on the Continent.
Mr. Rieth and Mr. Lennard consulted Messrs.
Craggs & Sons. This combination of petroleum,
shipping and shipbuilding experience, convinced of
the commercial advantages of the project, did not
take long to decide that there were no serious ship-
building or engineering difficulties standing in the
way of the adoption of the ideas originally submitted
by Mr. Rieth. At that time a great deal of prejudice
was being displayed against the bulk oil trade, but,
as the head of the Middlesbrough shipbuilding .con-
cern pointed out, “if oil could be held in cases and
barrels a ship could be made to hold it in bulk.”
They recognised a good margin for economising;
against the existing system it was urged that there
was always a leakage from the cases and barrels,
extra tonnage was required, and questions of cost and
repair were too serious to be overlooked.

The conversion of a tank steamer wasadmittedly
an experiment, and the builders had nothing to guide
them in the shape of practical experience or even
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information from other shipbuilders. There being no
time to build a new vessel, the Fergusons was taken in
hand by Messrs. Craggs & Sons, who undertook to
convert her into a tank steamer capable of carrying
from 1,500 to 2,000 tons of oil. As her class at
Lloyd’s had to be preserved they were not allowed to
interfere with the structure of the vessel.

The full size dimensions were obtained from the
builders and a number of tanks were constructed to
fit closely into the holds. The plans show a tier of
tanks in couples above the beams, and a tier of
larger tanks in couples below the beams, made to
conform to the internal moulding of the vessel. The
tanks were built in the shipyard berths, launched, and
towed in rotation to the sheer legs on the arrival of
the vessel.

The deck plate and beams were removed for a wide
enough space in each hold to admit the largest tanks,
and these were lowered and launched to their places
on greased thin iron flats and securely wedged into
their proper positions by wooden battens and
blocks.

It was found that the fit was so tight that a rather
large rivet head would cause a good deal of trouble
in passing a beam. Some beams were consequently
removed and chains with powerful tightening screws
temporarily used in their place to enable the tall
tanks to pass fore and aft, where the sheer of the vessel
gave greater height.

The lower tier of tanks, up to about middle height,
were constructed of 4 in. plate iron, above that of
¥s in. plate; angle iron stiffeners 3 by 3 by § in.
were spaced 2 ft. apart over all the plating, and
the corner bars or frames were the same size. The
upper tier of tanks were built of } in plate through-
out, stiffened in a similar manner to the lower ones.
All the oil-tight joints were closed with § in. rivets
spaced 2§ in. apart centres.

The rivetting was very carefully overlooked, and as
a precaution hardened up cold. The holes were
carefully spaced, angle iron stays, horizontal and
vertical, were attached by gussets to every stiffener,
and the verticals were secured by diamond plates to
their respective horizontals. Before launching, each
tank was tested to a head of 11 ft. of water.

Powerful pumps were fitted to each hold. A main
pipe had branches with valves to each tank. Expan-
sion was allowed for by connecting by a smaller set
of pipes each of a group of tanks to a regulator, in
which a little oil was always kept under the control of
the pumps.

When the Fergusons left the Tees as a “con-
verted ” tank steamer she proceeded to Batoum, where
she loaded her first cargo of oil for delivery at Mr
Rieth’s tanks on the Scheldt.

A shipbuilding authority of that day expressed
the opinion that her arrangement of tanks was not
likely to be copied, and the first time the vessel got
into heavy weather it was found that there was a
considerable movement of the oil and that the joints
between the tanks could not be kept tight.

She ran in the oil trade for some three years
(1889), when she was destroyed by an explosion at
Rouen. She was literally torn to bits by two separate
explosions ; one report stated, by the accidental pro-
duction of an electric spark, and another, by a work-
man smoking in one of the tanks. The first explosion
shattered a number of the tanks, while the second
completed the destruction of the hold, and bursting
the hull, liberated a quantity of burning petroleum.

The tanks at Antwerp into which the Fergusons
discharged her first cargo of Russian oil subsequently
became the property of the Standard Oil Company.

Before the advent of vessels to carry oil in bulk
a large trade had grown up in the carriage of
petroleum—first in barrels, and afterwards in tin cases,
rectangular in shape. The cases were found to
facilitate the marketing of the oil, as two cases could
be slung on the back of a strong draught animal or
two tinson a weakerone. This obviated the necessity
of breaking into packages such as barrels of 40—350
gallons. The cases were considered superior to the
barrels ; they fitted close to one another and a greater
quantity of oil could be carried in a given space.
Even with the most perfect workmanship leakage on
a large scale took place, and this meant, not only a
considerable loss of oil, but a serious danger to the
ship, for the oil gave off explosive gases. To avoid
this risk and save expense the suggestion was made
that the vessels themselves should have tanks into and
out of which the oil might be pumped. The builders
started with the idea that there must be separate con-
taining tanks ; but after two or three vessels had been
built upon the tank system proper the principle of
separate tanks was abandoned. The tank system in
its primitive stages proved to be even more dangerous
than carriage by means of tin cases. With every
possible care there was leakage, and the escaping oil
evaporated and filled the spaces beneath the tanks
and the sides of the ship with explosive gases. It
was found impossible to properly clear these spaces or
effect repairs, No naked lights could be used, and,
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of course, the insertion of hot rivets was out of the
question. The separate tank system was not only
more risky than carriage by means of cases and
barrels, but it proved to be far more expensive.

As I have said, the next development was to
utilise the vessel herself as the tank containing oil,
partitioning off a portion at both ends to secure
buoyancy, to give room for engines and quarters for
the crew, and to hold the pumping machinery. The
tween decks were used for coal bunkers and storage.

With this system there was practically no loss of oil,and
most of the steamers are now constructed in this way.

Well before British oil men had got deep into the
business, German firms had started to display enter-
prise in the importation of oil from Russia and
America. One of the first American merchants to
take an interest in oil-carrying shipping was Mr.
Heinrich Riedemann, of Bremen,* on whose behalf it
has been claimed that he was the first advocate of the

® Connected with the Deutsch Amerikanische
Petroleum Gesellschaft, Hamburg.

practical adaptation of the theory of petroleum in
bulk transport.

The facts of the case of Mr. Riedemann are, that
the steamers Vaderland, Nederland and Switzerland
were “passenger boats, with water ballast tanks,
which some thought might be used for the transport
of oil, but, the idea proving impracticable, they were
never used for the transportation of 0il.” Another trial
was made with wooden sailing ships, which had their
oil-carrying compartments formed by wooden bulk-

Co. This firm, especially Mr. Swan and old
Mr. Mitchell, finally fell in with the idea of Mr.
Riedemann, so that in 1885 the first tank steamer,
the Gluckauf, was constructed.

This steamer discharged her first cargo in July,
1886, at Geestemunde, and, as she proved “ impervious
to leakage,” it was said “that it did not differ in
any way from carefully barrelled oil.”

She was built from the designs of Col. Henry F,
Swan, was a vessel of 2,307 tons (gross register),
300 ft. long, three-masted like an ordinary cargo
steamer, and steamed about 11 knots. She was
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practically boiler-rivetted throughout. The hold was
longitudinally divided by a middle line bulkhead, and
she had a large number of compartments extending
to the hull itself. Some Caspian tank steamers, built
six or seven years before, had their oil compartments
extending right to the outer skin, but Mr. Riedemann
considers the Gluckauf was the first ocean-going
steamer in which the system was adopted. In this
respect she was a success. She had special arrange-
ments for the expansion and contraction of the liquid
cargo, the details of which were carried out on a
system patented by the builders. The water ballast
tank was conical. Col. Swan’s idea was to effectively
collect all oil that might escape from the cargo tanks,
and oil flowing into the water ballast section floated
up the midships trunkway, where it was pumped into

her length was 286 ft.; depth, 18 ft. and speed 11
knots. She had a single tank in which she carried
all her cargo.

The arrival of this steamer with more than
half a million gallons of Russian oil in bulk,
instead of barrels, after a safe and easy passage
across the Bay of Biscay, reduced the croakers to
silence.

During the three or four years preceding 1885,
when these pioneer tank steamers started to run,
many sailing vessels were converted into oil carriers.
For some time there was a difference of opinion as to
what were the proper principles applicable to the
construction of these vessels, and especially as to the
important question whether tanks separate from the
skin of the ship should be provided, or whether the

A ——

The Bakuin. Cand D in the
longitudinal section show
the arrangements of the
expansion tanks.

The transverse section makes
these plainer still, and also
shows the cellular bottom
principle adopted in this
steamer.

the main tank. It was pointed out at the time that
in the case of illuminating oil it could not very well
be pumped back without risk of damaging the cargo.
The pumping appliances could discharge her cargo in
twelve hours. The engines were of the triple expan-
sion description, and the vessel was electrically
lighted.

After her, Mr. Riedemann ordered the Vorwarts,
Gut Heil, Willkommen, Energie, and Minister
Mayback, and when these steamers started running
others took up the idea and went on building from
1888 onwards.

In the same year (1885) a new factor in the petro-
leum-carrying trade made its appearance in the shape
of the tank steamer Swiez, built at Gothenburg for
the Russian Steam Navigation and Trading Com-
pany, of Odessa. She was 1,474 tons net register;

skin should form part of the sides of the oil tanks.
The sailing ships Andromeda (alluded to in my
reference to Mr. Riedemann) and Crusader were fitted
with a large number of independent tanks, and
necessarily so, since the vessels themselves were not
built for the oil trade, but it is worthy of note that
the same arrangement was adopted from choice in
the construction of the iron tank steamer Swiez and
to some extent in the Bakuin, which was built very
shortly afterwards.

When British oil men once realised the immense
practical and financial advantages of carrying oil in
bulk, the trade started to rapidly increase, and, while
in 1886 there were only about twelve bulk oil-carry-
ing vessels, there were in 1891 between seventy and
eighty running from America and Baku to European
oil importing ports.
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The oil-carriers of the eighties were in tonnage
only one-third the size of some of those launched
during the past few years. Nearly all the essential
knowledge required for the safe, quick and profitable

three years, 1886 to 1889, by those in charge of
tankers. Since 1890 there has been comparatively
little alteration in the form of the vessels, with
the exception of the placing of the engines amid-

working of the trade was gathered during the first ships.

ETROLEUM was used by the in-
habitants before Columbus arrived
in America. When, in 1629, the
early Jesuit missionaries reached

the great inland basin of the tributaries
of Ohio River, Indians led them to natural
springs of petroleum, The pits in the
valley of Oil Creek and French Creek,
Pennsylvania, and in Ohio and Canada,
were timbered, and notches in the petrified
wood show they were cut by stone instru-
ments. Many of the pits on Oil Creek were
from six to eight feet square at the mouth,
and, in some instances, twelve feet deep.
Many were yielding oil when the first white
man appeared, and natural gas bubbled on
the surface of the streams in Ohio Valley.
Early travellers were guided to these virgin
oil territories by the Indians, who, setting
them on fire, viewed the weird results with
semi-religious awe and veneration.

. J
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HAPTER 1I1.

HE Bakuin was an epoch-making steamer.
. Built at Hartlepool by Messrs. W. Gray
& Co. for Mr. Alfred Suart, in 1886, she

was the first British-owned tank steamer

turned out of a British shipyard. On her first voyage,
when she was commanded by Captain Kortright

(afterwards killed by an explosion on the Petriana),

she discharged a cargo of lubricating oil at Hamburg.

This vessel was considered to be an advance on all
oil-carrying steamers of the converted type, and one
expert * considered she carried her cargoes very well.
She had a cellular bottom, the crown of which formed
the bottom of the oil tanks. Above the cellular
bottom, to the height of the ’tween decks, the oil
extended to the side. In the 'tween decks there were
a number of additional oil compartments. They did
not extend either to the side of the vessel or to
the deck above, and it was claimed for this plan
that, while the oil in the main hole could never
reach a high temperature, owing to the immersion
of the vessel, the tanks in the ’tween decks,
by being so formed, were kept at a much lower
temperature in hot climates than if they extended
to the sides. Her designers claimed that in the
event of injury to the hull by collision or otherwise,
the tanks would, under ordinary circumstances,
escape injury. '

Her engines were aft. A double bulkhead was
fitted before the boiler space, and another at the fore
end of the foremost oil compartment. The hold was
further separated into two distinct divisions by an
additional pair of adjacent transverse bulkheads. The
object of this arrangement was to allow oils of
different qualities to be carried on the same voyage
without danger of mixing. Arrangements were made
by which, with oil in the hold, other descriptions of
cargo could be carried in the 'tween decks. With

* Mr. Little.

Ships and Freights of 1886-88, and
the Inauguration of the Distributing
System in England.

this object, expansion tanks on the middle deck com-
municated with the cisterns in the hold, and were
capable of being closed, air pipes being fitted
through the cover to the upper deck. Additional
expansion tanks built on the roof of the ’tween deck
cisterns, within the area of the upper deck hatchways,
were for use when both the tanks in the hold and
‘tween decks were filled.

All valves regulating the filling and emptying of
the tanks were placed in the engine house, and by
means of an arrangement of floats connected with -
wires, the level of the oil in each tank could be
ascertained at the same place. She was electrically
lighted, and had a pumping equipment to discharge a
full cargo of 1,950 tons in twelve hours.t Respecting
her it was said: “Great care appears to have been
taken in the construction of the Bakuin to avoid all
possible sources of risk from fire. The cabins are
heated by steam instead of by coal fires, and the
cooking was done by steam.” She was destroyed by
fire when in the floating dock at Callao Bay, Peru, in
September, 1902.

Lloyd’s agents, when they reported her “very
badly damaged by mixed causes,” recommended that
the wreck should be sold by auction for the benefit
of all concerned,” adding, laconically, “the sale will
probably realise £50.”

A cargo of bulk petroleum was brought to the
Thames by Messrs. Lane & Macandrew in 1886.
The steamer was the Petrolea (afterwards the Ludwig
Nobel), with a Russian in command. It consisted of
1,000 tons, and was shipped at Libau. On her arrival
the Petrolea was moored in the Regent’s Canal Dock,
and permission was obtained from the authorities to
sink a pipe line beneath the streets from the dock side
to the Atlantic Wharf, Bow, where it was pumped

+ The newest vessels have isolated pump rooms
in charge of a skilled mechanic.



(16)

into some lead-lined tanks. That was the start of
the bulk oil trade in this country.

The Petrolea arrived at the time when supplies
were short ; a number of oil-carrying sailers
delayed in the Channel by strong easterly winds,
could not make the Thames, and the landing of
1,000 tons of oil in bulk naturally created some
excitement on the market. The oil sold at a good
profit.

For many years before the arrival of this cargo
hundreds of sailing craft were employed in the barrel
oil trade of the Atlantic. They were not of the fast
clipper type, and their arrival, depending on the
unbought but uncertain wind, was not regular enough
to maintain reliable supplies.

One of the first bulk oil cargoes—1I think the second—
was brought to this country by the converted tanker
Petriana. Commanded by Captain Davies, she made
the run from Batoum to Liverpool in eighteen days,
and encountered her first severe gale in the English

chartering of steamers to carry case oil to various
ports of India.*

Beg Mahomed, an Indian merchant, was early in
the Batoum-Bombay oil trade, and his success quickly
brought into the market such well-known firms as
Ralli Bros., Wallace Bros., James Mackintosh and
a number of natives. Mantascheff & Co. led the
way amongst purely Russian concerns for ship-
ments of Russian oil to India ; that was several years
before the Standard and Shell Companies appeared
in these extensive markets. Ninety-five per cent. of
the oil cargoes were carried in British bottoms.

The Petriana and Chigwell were converted for
Messrs. Alfred Suart & Co. in 1886, the Chigwell
having been built by Messrs. Bertram & Haswell, of
Sunderland, at the end of 1883. Her dimensions
were 258 ft. 8 in. by 36 ft. 2 in. by 18ft. 7in. Her
tonnage was 1,824 gross, and 1,192 net, while her
engines were 178 h.-p. She was intended for the
general cargo trade, and her first voyage was
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The Chigwell, one of the first steamers converted to carry oil.

the start she has proved a good vessel, and even to-day carries her cargoes exceedingly well.

Although the tanks were not considered to be a success at

Channel, when her behaviour proved to those
interested that a converted tank steamer made a
good sea boat. She started to discharge 2,000 tons
at Liverpool on December 11th, 1886.

A few weeks before this cargo reached England,
the Marquis Sicluna had arrived at Fiume, Austria,
with a cargo of kerosene.

Messrs. Lane & Macandrew made another inno-
vation in the same year. They sold the first cargo
of Russian case oil for shipment to the Far East.
Mr. Lane was in Batoum when he secured the offer
of a full cargo, and, cabling Mr. Macandrew, an
arrangement was made with the owners of the New-
castle steamer Rimpha to carry the oil from Batoum
to Bombay for 37s. 64. on the net register. This
was the first steamer to carry case oil through the
Suez Canal. To show the amazing rapidity with
which some of the first deals in the commerce of
petroleum were put through, I may mention that
this steamer had scarcely left for the Far East
when the London firm received orders for 2,000,000
cases of oil, with the result that there was some brisk

from the Tyne to Trieste with a cargo of gas
coal. After running successfully for three years she
was converted into a tank steamer to carry oil in
bulk. Her conversion was new work, even for
Tyne shipbuilders, and the order was given to
Messrs. Hawthorn, Leslie & Co., whose shipbuilding
yard is at Hebburn, half-way between Newcastle
and the mouth of the Tyne. Mr. Leslie was a
Scotchman, and a self-made man, famous in his day
for the way in which he built up his business at a
time when the Tyne shipbuilding industry was in
its infancy. When he started, Lord Armstrong was
beginning his career as a shipbuilder higher up the
river, while, just two miles nearer the mouth of
the Tyne, Sir Charles Mark Palmer, referred to
in the previous chapter, was bringing the town
of Jarrow into existence, and developing what has

* Owing to the strikes and political troubles at
Batoum the Russian case oil trade has been practically
wiped out, and this firm, instead of shipping 2,000,000
to 3,000,000 cases a year, has ceased to seriously take
an interest in it.
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since become one of the largest iron and steel-
making works and shipbuilding establishments in the
world.

Mr. Leslie took a great interest in the work of
converting the Chigwell into a tanker. Under the
new arrangement the Chigwel// had seven tanks,
of which four were forward and three aft. The
largest held 420 and the smallest 160 tons. She
was provided with expansion tanks, and had longi-
tudinal bulkheads fore and aft. She was fitted
with electric light, and all the necessary pumps
to empty her tanks at the rate of 50,000 gallons
per hour,

The Chsgwell arrived at Hebburn in April, 1886,
and, having been altered, she left on her first voyage
to Batoum on August 25th, reaching the Black Sea
port in September. She was chartered by the
Mineral6l Raffinerie Actien Gesellschaft, of Budapest
(Messrs. Lane & Macandrew, Great St. Helens,
being the brokers). The charter party setforth that
she was to trade for three or six years principally
between Fiume and Batoum. The shippers at
Batoum were the Société Commerciale et Indus-
trielle de Naphthe Caspienne et de la Mer Noire.
At the Black Sea port she was an object of much
curiosity. At that time the loading arrangements at
Batoum were crude, and the Ckigwel/, during a gale
of wind, dragged the loading wharf away and did
damage to the extent of £100. The crew had to run
out deck lighters between the wharf and the ship,
and the cargo was loaded over the stern. She left
Batoum on September 21st, with 1,064 tons of
crude oil in bulk for Fiume, and when this was
discharged it was found to be in perfect condition.
Fiume, even at that time, had admirable accom-
modation for discharging cargo, and the Chigwell
had no difficulties with the port authorities. In a
single year she made fifteen voyages between Fiume
and Batoum. The quickest was made in twenty-
eight days.

In 1887 she crossed to Philadelphia, where she
made another record, being the first tank steamer to
load oil at that port. In 1889 she discharged at
Rouen, after having made a second trip to America.
In her day she was looked upon as an exceedingly
strong vessel, and carried her cargoes very well
indeed.

Messrs. Suart & Co. built most of the early
British oil-carrying steamers, and all of them,
with one or two exceptions, are engaged in the
trade to-day, though they fly the flags of other

O.T.

companies. Before 1892 they managed the following
steamers :—

Year, Tons.
Baku Standard . . . 1892 5,000
Broadmayne . 1888 4,200
Luceline . . . 1893 4,000
L’ Oriflamme . . . 1892 3,900
Prudentia . 1889 3,900
Wildflower . . . 1889 3,900
Tancarville . . . . 1889 3,200
Robert Dickinson (converted) 1887 2,650
Vindobala (converted) 1889 2,350
Bakuin (built) 1886 2,350
Chigwell (converted) . 1886 2,150
Petriana (converted) . 1886 2,125
Titian (converted) 1887 1,700
Petrolea . . . 1890 3,900
Prudence . . . 1890 3,000
Allegheny . . . 1891 4,000

One of these steamers cleared herself after
making ten voyages; she got as much as 35s. 6d.
per ton, against 22s., this year’s rate, and 10s. or 12s.,
the figure for last year.

To show the state of the bulk oil-carrying shipping
trade, I give the following particulars of some early
charters : November, 1886, Bakuin, Batoum to U. K.,
2gs, for five years; February, 1886, Petriana, U. K,
to Continent, 20s. for ten years, option Adriatic, 16s.,
September, 1886, Chigwell, Black Sea to Adriatic,
13s 6d. for three years; May, 1887, Charles Howard,
Batoum to Mediterranean, 14s. for two years;
September, 1886, Titian, Batoum to Mediterranean
or U. K., Mediterranean, 14s., Continent, 21s. for two
years and option for another two years ; August, 1887
to March, 1888, Marguis Sicluna, various voyages
Batoum to London and Liverpool, 21s. to 22s. 64.;
July, 1888, Robert Dickinson, Batoum to Adriatic,
13s. 6d. for three years; and April, 1889, Rocklight,
United States to U. K., 27s. 6d. (2s. 6d. higher than
the rate for 1907, but 12s. 64. higher than that of two
years ago). When the Elbrus, Kasbek and Darial
were built in 1888 (on a contract of 20s. a ton),
they were chartered at 20s., although the statement
is made that one was chartered for 45s. Chartering
facts of recent years are given in the appendix.

Among the first vessels built by Messrs. R.
Thompson & Sons, of Sunderland, for the bulk oil

trade was the Wildflower,lost with all hands (Captain
Stanwell in command) after leaving Philadelphia.
The Hafis, built by Messrs. Hawthorn, Leslie & Co.,

Hebburn, in 1886, was a successful tanker of that day
D
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She was built originally for the American Cotton Oil
Company, and her design did not militate against
her employment as a petroleum tank steamer.

Later (1887) the Era (re-christened the Apsckeron
when she was transferred to the Société Anonyme,
Antwerp) was built by Palmer's Company, from
designs prepared by Sir E. J. Read, one of a group of
tank steamer authorities which included Mr. W. H.
White, R.N., chief constructor to the Admiralty;
Professor Jenkins, M.A., of Glasgow University ;
Mr. B. Martell, chief surveyor of Lloyd’s; Professor
Tate, F.I.C., of Liverpool; Sir Boverton Redwood,
F.I.C, F.C.S,, D.Sc.,, F.R.S.E., and Sir Fortescue
Flannery.

Like the Oéka (now the Broadmayne), built by
the same company about fifteen months afterwards,
the Era was looked upon as a most perfect specimen
of her type. The Oka was 334 ft. long; 40 ft.
beam ; and 16 ft. 9 in. deep. She carried about
3,000 tons of oil, and when she first started to run it

Sir Raylton Dixon & Co., for Mr. Lennard, and
instead of the expansion trunks being fitted on each
side of the middle line bulkhead they were placed at
the sides of the vessel, allowing a clear space for the
stowage of general cargo. This was considered a
great improvement and specially adapted to meet
the contingency.

Near the end of 1888 the Kerosene Company*
had the small Dundee coaster Valaria converted into
a tank steamer at the Wallsend Slipway. Bulkheads
were so arranged that she had three tanks. In
January, 1889, and on the same day that the Darial
left the yard of Messrs. Armstrong, Whitworth & Co.
the Valaria left the Tyne for Thames Haven, where
she loaded her first cargo of oil for Portsmouth,
Exeter and Gloucester. She was the first tank
steamer to run in the British coastwise trade. She
carried her own barrelling apparatus, and ateach port
coopers were employed to make barrels into which the
oil was pumped for storage in corrugated iron sheds.
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The Charlois (designed by Messrs. Flannery & Blakiston), of which it was said that her structure, sub-divided by bulkheads
into compartments of moderate size, formed the necessary receptacle for carrying the oil. She was an innovation and
an improvement on the system of building separate tanks into

e ship.

was said of her that it was doubtful if she could be
upset—something that could not be said of all the
early tank steamers. The Oka was larger than the
Era. Of the Era, Oka and Charlois (built by Messrs.
Russell & Co., Greenock) it was said that “they fully
solved the problem of carrying oil in bulk.”

Absolute confidence was not felt in the tank
steamer business at the start. Fifteen years ago
there were some authorities who considered that the
oil trade might prove a failure, and they thought it
wise to build steamers which could be readily con-
verted into ordinary cargo steamers. This was done
at a time when the oil trade received a serious check
through the war of tariffs and retaliatory measures
adopted by the Russian and German Governments.
These caused the import of Russian oil into Germany
to cease entirely, and several oil vessels were thrown
out of employment.

The arrangement was to cut down the trunks in
order to form a hatch in the maindeck. Anarrange-
ment of this kind was made in some vessels built by

She was employed in this trade for fifteen
months, delivering oil at Portsmouth, Poole, Exeter,
and Plymouth in the English Channel; Gloucester,
Sharpness, Bristol, Swansea and Penarth in the
Bristol Channel ; Liverpool, Birkenhead, Dublin,
Newry, and Galway. Cargoes for the Mersey and
Irish ports were loaded at Barrow-in-Furness, which
was one of the first oil ports in this country, just as
it is to-day one of the most important.

When she ceased to fly the British flag she was
placed under the control of the Paris house of the
Kerosene Company and started to run between

* This company was formed in 1887 by Messrs,
Lane & Macandrew and Mr. Wallace for the distri-
bution of oil in this country. Out of it grew the
Anglo-Caucasian Qil Company, afterwards the Con-
solidated, and now the British Petroleum Company
(an amalgamation of the Consolidated and General).
Other distributing concerns were formed, and of these
the most important is the Homelight Oil Company
(the important Gukassov-Mantascheff combination)
for the distribution of Russian oil in this country.
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Havre and Rouen, while twelve months later she
carried oil to Spanish ports.

At that time some of the tank steamers, includ-
ing the Darial, Elbruz and Kasbek, used to discharge
at Regent’s Canal Dock. The ship’s hose was
attached to a pipe at the dock side and the oil
was pumped through to the storage tanks on Bow
Common.

Messrs. H. E. Moss & Co. (founded by the late
Mr. H. E. Moss, uncle of the present head of the
firm, Mr. E. A. Cohan) were prominently
connected with the oil-carrying trade so far back as
1886, when the importation of bulk petroleum was in
its infancy. This well-known shipping house was
started in 1840, the London office being opened in
1862 and the Newcastle one in 1889.

Liverpool had then very poor and inadequate
storage accommodation ; this consisted of a receiving
tank used in the barrelling off, which entailed heavy
expenses and serious detention. In recent years the
port has secured extensive and up-to-date tank
installations.

One of the first cargoes of bulk petroleum dis-
charged at Liverpool by a specially constructed tank
steamer came out of the Lux (2,000 tons). That
was in 1887. She was owned by the builders, Sir
W. G. Armstreng, Mitchell & Co., and the charterers
and receivers of the cargo were Messrs. R. Stewart &
Co., Liverpool, the business being arranged by
Messrs. H. E. Moss & Co,, and the rate paid 42s. 6d.
per ton.

This firm, seeing a bright future for the bulk
petroleum business, induced Messrs. Stewart to build
a steamer for their own account. This was the
Phosphor (2,700 tons), and about the same time they
contracted for a boat for themselves—the Lumen
(3,200 tons)—which has proved most successful and is
still running in perfect order.

This was followed by Messrs. Stewart building
the Beacon Light (3,700 tons), and Messrs. Moss &
Co. gave orders for the steamers Lucerna (4,200
tons), Lucigen (now the Anglo-American Oil Com-
pany’s Tomowanda, 4,400 tons), and a still later
Lucigen, which as recently as May, this year, also
passed into the hands of the Anglo-American
Oil Company, and is running under their flag as the
Cuyahoga.

In 1889 Messrs. H. E. Moss & Co. became ex-
tensively connected with the oil trade ; they chartered
and built tankers, and from then to the present time
they have acted as brokers in the building of dozens

of steamers, both for home and foreign account.
Among the number are the

Tons. ‘Tons.
Phosphor 2,700  Daghestan 3,700
Lumen ... .. 3,200 La Campine 3,195
Beacon Light ... 3,700 La Flandre 3,600
Lucerna 4,200 Rotterdam 5,150
Lucigen (now American 4,500
TOMWﬂ”da) oo 4400 T’:ﬂis 3,200
Astral ... 2,700 Erivan .. . 2,750
Aral ... 3700  Lucigen (now
Astrakhan 4,500 Cuyahoga 6,500
Azov . 2,800 Weehawken 3,700
Clematis 4,000
Besides, they contracted for the tank sailing vessels:
Hainaut 2,500 Untonen 2,500
Ville de Dieppe... 1,850

In those days Liverpool came next to London in
importance as an oil port. It pioneered the business
which, in more recent times, was greatly increased in
volume by the splendid facilities offered by the Ship
Canal and Trafford Park Estate, and the incidents
and keen rivalry of those early days would, if
adequately described, occupy several chapters of a
work of this description.

One of the oldest firms engaged in the oil trade
on the Mersey is the one which is so well known as
Meade-King, Robinson & Co. This was founded
in 1867 by the late Mr. Joseph Fletcher Robinson,
and the present partners, Messrs. Richard Robert
Meade-King, Richard Robinson and William Smellie,
joined it at different times since that period.

The firm commenced business in Liverpool as
general produce brokers, but from the commencement
took a prominent part in the distribution of petroleum
products. At first the trade was confined almost
entirely to illuminating oil imported in barrels from
the United States. The sampling and inspection of
the various imports formed a large part of the
business, and it was their success in picking out the
best oils for their friends in the interior that first gave
them the lead in petroleum distribution from Liverpool.

The condition of the trade and the prices of
refined petroleum have greatly altered since the
seventies. Two shillings and 2s. 2d. per gallon was
paid for thousands of barrels during the winter of 1876.
It was considered quite infra dig. for the brokers in
Liverpool to do business in less than five barrel lots.
Refiners who at one time supplied the exporting
merchants of New York and Philadelphia themselves
look after the fivegallon buyers in the United Kingdom
and are only too glad to get 44. to 5d. per gallon,
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Petroleum spirit for varnish making and cleaning
purposes, also for the “sponge” lamps, which have
now entirely disappeared, was a product to which the
firm gave early attention. In 1878 they commenced
the distribution of mineral lubricating oils, which now
forms a leading feature of the business. Residuum,
paraffin scale and wax followed. During recent years
the firm have done a large business in * Giant "’ and
“ Ariel ” motor spirit, and gas oil for the manufacture
of carburetted water gas has also become a leading
feature of the business.

From 1900 to 190§ the firm acted as managers
for the Consolidated Petroleum Company for the
Liverpool and Manchester districts, the company
having taken over Nobel’s business for refined
petroleum and gas oil only; but, at the end of the first
period of five years for which the arrangement was
made, it came to an end and Meade-King, Robinson
& Co. are now independent importers of Russian and
American refined petroleum and gas oils. They con-
trol tankage in Manchester, Liverpool and Birkenhead,
own their own railway tank cars, and have inland
depéts for distribution.

Meanwhile the firm of Nobel had several vessels
built, the Blesk being one. Some of these were
transported in sections through the canals in the
interior of Russia and down the Volga to the Caspian,
where they were put together and proceeded to Baku.
These vessels were built from the designs of Col. H. F.
Swan. The hold was divided by a middle line
longitudinal bulkhead, and also by a series of trans-
verse bulkheads, into compartments, each being fitted
with one or more trunkways or expansion and filling
tanks, The ballast tank was conical in section, and
by this arrangement the oil tanks could be most
thoroughly drained. In the event of there being any
leakage into the ballast tank, it was filled with water
and the oil floated up the midship trunkway, from
whence it could be pumped back into the main tank.
It was discovered that in practice this was not
attended with good results, because when the vessel
carried kerosene cloudiness resulted. Col. Swan
did not, however, advise the use of ballast tanks, and
when he designed the Lumen and Luxr there were no
ballast tanks, excepting on the ends.

Another plan for improvements in the construction
of “navigable vessels for carrying liquids in bulk,
including cargoes of a volatile character, such as
petroleum, turpentine, and the like,” was proposed by
Col. Swan. He divided the hold by a middle line
longitudinal bulkhead, and further sub-divided it by a

series of transverse bulkheads into compartments
bounded at the top either by the vessel’s deck or a
specially fitted platform. As in some of the Caspian
steamers, the oil extended to the skin of the vessel,
and to each compartment he fitted one or more trunk-
ways, either circular in section or of any other
convenient form, partially filled to ensure the
corresponding compartment being full, and also
providing for the contraction or expansion of the oil.
One feature of the method was an arrangement for
recording the height at which the liquid stood in the
trunkway ; it floated on the liquid and a graduated
rod attached to it passed up through a stuffing boxin
the cover. A small pipe in the cover of the trunkway
permitted the vapour to escape. By a suitable
arrangement of pipes each compartment was capable
of being separately filled or emptied. To provide for
any leakage through the end bulkhead of the com-
partments a well was formed on the fore side of the
boiler space, and arrangements were made, to enable
the liquid to be pumped back into the trunkways.

In 1889 Mr. Lennard had the A#/a built by
Messrs. Craggs & Sons, and this vessel is still
running as the Margaretha. The engines are aft.
Her builders considered that this ensured continuity
of structure throughout the main portion of the
heavily stressed part of the vessel, especially of the
middle line bulkhead, dispensed with the problem of
carrying the shaft through the tanks and the weight
of the tunnel, reduced the number of cofferdams, and
simplified the pumping arrangements. This type of
vessel must not have too fine a run aft if a good cargo
is to be carried, as the machinery, and indeed all
weights, have to be kept well aft or down the ship
goes by the head. The important matter of trim had
to be carefully calculated in the case of the A#la,
and careful designing was most necessary to find
easy and safe stowing room for the oil (44 to 45 cubic
feet per ton). It was found that a strong ship was
obtained by forming between the spar (or upper)
and main decks central trunk feeders and reserve
wing bunkers, which ran the whole length of the
tanks.

The trunk feeder in this form allowed a certain
margin in the weight of oil carried, without appreci-
ably altering the stability, which would, of course, be
the case if the oil in a tank fell below the main deck.
This was found to be useful, because the Board of
Trade required a greater freeboard in an ordinary
winter than in the summer, and in the North Atlantic
still less oil could be lifted. (As I point out in a later
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chapter, this difference in freeboard was counter-
balanced to a certain extent by the lower specific
gravity of the American oils, which are about
2 per cent. lighter than Russian, roughly speaking.
The two trades are thus partially self-regulating with
respect to the cubic capacity of the tanks) In the
Margaretha the sides of the trunk form a continuous
girder and keep the two decks well connected. Water
ballast is fitted aft. Ballast is pumped in when the
bunkers are low and keeps the vessel in proper trim.
The transverse bulkheads are fitted about 22 ft
apart. At the time of the building of this steamer
Mr. Craggs said :—

«T have often been told I put my cross-bulkheads
too near together. It would be, of course, much
cheaper to put fewer tanks into the ship ; but I adopted
this rule after much consideration, and the result has
fully justified my method. I am of opinion a great

The Henri Rietk, still running, was very similar
to the A#//a. She has more space aft, left available
for permanent bunkers, and, therefore, less trimming
todoatsea. The accommodation is placed amidships
in a bridge house, and the addition of a forecastle
gives a drier ship at sea. Large water ballast pro-
vision is introduced in the fore-hold, and the pump
room is also put in that part of the vessel, giving
much more room. This vessel has a capacity for
3,000 tons of oil besides bunkers,

Mr. Lennard’s firm subsequently purchased the
Prudentia, which was built by the Palmer’s Ship-
building and Iron Company for Mr. Alfred Suart in
1889. This is perhaps the most successful of the tank
steamers launched in the eighties. The vessel is fitted
to carry general cargo, and has been most successful,
both when running east with oil and returning with
general merchandise. She was an expensive vessel
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deal of the overstraining which has been found—
especially in very large craft—is simply due to placing
the bulkheads too far apart. I know of vessels 50 to
60 ft. longer than the A#//a having no more trans-
verse bulkheads.,”

A tanker should have a good beam to enable her
to stand while her tanks are being filled or emptied.
This gives her a tendency to be rather a heavy roller
and calls for nice lines to ease her movements at sea.
The tiers of shelf girders or stringers keep the vertical
stiffeners up to their work and ensure stability under
all conditions.

After the At#lla came the Lux (built in the
Mediterranean and lost off the coast of Greece in 1891),
and the Northern Light, which was sold to the Anglo-
American Oil Company. The Hotham Newion was
built for Mr. Lennard by Messrs. Raylton, Dixon &
Co,, and the Henri Rieth by Messrs. R. Craggs &
Sons in 1892,

to build, but the work she has done has justified the
desire of her first owners that she should be the best
tank steamer of her time,

The Mexicano was built by Messrs. Laing &
Co., Sunderland, for the King Steamship Line, of
Middlesbrough. Her engines are amidships. One
reason given for this was that in the ordinary tanker
it is impossible to cross shallow bars with even oneor
two tanks filled. The weight of machinery and coal
aft keep her always dragging a lot of water as she
goes down by the stern.

This vessel can be easily kept on an evenkeel. She
will carry oil one way and general cargo or molasses
the other, The feeders serve also as hatches for
cargo, a portion of the hatch being movable, leaving
clear 9 ft. by 7 ft. There is no trunk feeder and
the oil is carried right up to the weather deck. This
plan of using the full depth and breadth of the vessel
near midships keeps the weight from getting pushed
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too far into the ends of the ship, in which case the
pitching would be very heavy at sea. This type of
vessel seems to be exceedingly well suited for the
purpose of combining the ordinary cargo boat and
the tanker, as she has good square holds which are

easily accessible.

In this vessel, means of rapidly changing the air in
each compartment are provided. As the objection-
able gases lurk at the bottom of an emptied tank,
tubes about a foot in diameter are placed at the small

bitterness of feeling—how the Standard’s representa-
tives amalgamated some of the most powerful
concerns on the Continent and purchased the follow-
ing steamers : Paris, Geestemnunde, Heligoland, Europe,
La Flandre, La Campine, Bremenhaven, Burgermeister
Petersen, Charlois, Enevgie, Gut Heil, Chester, Ocean,
Minister Mayback, Willkommen and Gluckauf, and
the sailing ship Hainaut,* originally built for Messrs.
Speth & Co., of Antwerp.

This was a record deal in oil-carrying tonnage,

The Mexicano. It was vessels
of this type which enabled
shipbuilders to contend
that the danger connected
with their working had
been very much exag-
gerated. It having been

recognised that the heat of
the sun’s rays striking

directly upon the oil-tanks
in hot climates was a @
source of danger, the * R B
Mexicano was provided R

SECTION THROUGH

with awnings fore and aft.

FORE-HOLD.

oil hatches, reaching nearly to the bottom of the
vessel ; a movable cowl, having a reduced mouth, is
fitted when required, and steam, turned on through a
nozzle, is directed upwards so that foul air is quickly

exhausted.

The design of the shaft tunnel deserves special
notice. The tunnel is a huge cylinder about 6% ft.
in diameter and built of } in. steel plate, all angle
stiffening being thus dispensed with. The only com-
munication is by means of ladders trunked up to the

and it very naturally created a great deal of interest
amongst the oil men of that day.

At that time there was a huge refining industry in
America, and the gigantic pipe line systems reached
to tide-water and poured kerosene into oil-carrying
vessels for transport to all parts of the world. The
largest works were at Hunter’s Point and Newtown
Creek, Long Island; Bayonne, New Jersey ; Point
Breeze, at the junction of the Delaware and Schuylkill
Rivers, Philadelphia; Thurlow, on the Delaware
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deck. At each end the shaft is bushed and passes
through close-fitting collars kept tight with good
glands. The isolation from the engine and boiler
space is complete.

About 1888, some of the most brilliant organisers
of the Standard Oil Company—Mr. Libby, Mr. Bliss,
Mr. Tilford and Mr. Jameson—appeared in Europe
for the purpose of extending the markets for Ameri-
can oil and arranging for more regular and increased
shipments in tank steamers, It is an old story—and
one which has been told in some quarters with much

* This sailing vessel, flying the flag of the Anglo-
American Oil Company, is still running, and in one
respect she is unique—she is the only sailer regularly
employed in the Transatlantic oil trade. She is one of
the fastest tank sailers, a splendid ship at sea, but an
unpopular one with those who sail in her on account of
the rapidity with which her cargoes are discharged.
So perfect is her equipment that her oil is pumped out
in as many hours as it takes days to discharge the
general cargoes of large sailing vessels. She is usually
a very few days in port, and can make as many as
four round voyages between New York and Antwerp
in a year—a good record for sail against steam, and
one that has certain financial advantages,
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River, a few miles below Chester, and near Baltimore,
Maryland. The most extensive and best equipped
were located at Bayonne, where the Standard Oil
Company had its own extensive piers and all the
necessary facilities for loading the largest tank vessels
afloat. Formerly, the largest refineries were situated
in the oil regions, or, at least, upon the line of the

railways. They were usually built upon the sides
of hills, the storage tanks being placed upon the
highest points to admit of the crude flowing by
gravity to the stills. A few large establishments
were on the banks of the Allegheny River, not far
from the busy and prosperous oil-made town of
Pittsburg.

1860, 1861 and 1862,

although small com-

pared with that subse-
quently produced, was far in
advance of the actual demand.
In the * Derrick’s Handbook
of Petroleum,” I find this
memorandum for October,
1860—*'* So much oil is pro-
duced it is impossible to care
for it, and thousands of barrels
are running to waste in the
creek. The surface of the
river is covered with oil for
miles below Franklin. Fears

CA.

: 5HEyieldofoil during

are entertained that the supply
will be soon exhausted, if
something is not done to pre-
vent the waste.” In 1862, oil
sold for ten cents per barrel.
There was practically no ex-
port demand, and the home
trade for want of suitable lamps
was in its infancy. From a
variety of causes it was difficult
in those days to estimate the
annual yield of petroleum ;
the early methods of trans-
portation in bulk, boats and
barrels tended greatly to the

confusion of the estimates,
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E have watched its
growth from the
sale of a few

barrels to millions of
barrels. How much it has
promoted the happiness
and comfort of the multi-
tudes upon whom it has
shed its mild and beauti-
ful light cannot be
estimated.

BeNjaMIN ]. Crew, 1886.
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IL is a wonderful
s product of nature.

No substance under

the sun yields such a
number and diversity of
useful articles. The list
(nearly two hundred) is
a revelation. Wax tapers
at St. Paul'sand Brompton

. Oratory, sacred oils on the

altar at the Vatican and
candles that flicker in
countless humble homes
are the productsof Russian,
American and Galician
crude oil.

J.D. H.
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RIVER SCENES AT PURFLEET-ON-THE-THAMES.
Oil-Carrying Vessels at the Wharves of the Anglo-American Oil Company.

L

ON THE RIGHT,
ONE OF THE
STANDARD OIL
COMPANY'S

BARGES DIS- ‘!’
CHARGING
AMERICAN
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(CENTRE), DECK
VIEW OF THE
\ TANK STEAMER
} COL. DRAKE,
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NUMBER OF
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petroleum in Europe, and the important
shipping transaction, referred to in the
previous chapter, created a great deal of excitement
at the chief oil-importing ports on the Continent as
well as in London oil circles. This deal marked the
advent of a new era in the business of importing
American oil; it practically laid the foundation for
the start of the European-American bulk oil organisa-
tion which works so satisfactorily at the present
time.

This same eventful year—the one in which
one shipbuilding company alone, Messrs. Arm-
strong, Whitworth & Co., built a dozen tank
steamers—witnessed the formation of the Anglo-
American Oil Company in London. This was just
two years after the first cargo of Russian bulk oil had
been discharged in this country. The company
started business at 16, Great St. Helens; afterwards
went to Dock House, off Billiter Street; and then,
moving a third time (1890-1), all departments went
over to the present address, 22, Billiter Street.

It has always been acknowledged in the City that
those who organised the “ Anglo” were men of con-
summate ability; they certainly had business ideas
which commanded admiration, and it was early seen
that their enterprise and zeal could only have one
result—the establishment of a great and prosperous
business house with influential branches in the
provinces.

To-day the company controls the most important
oil-distributing organisation in these islands, and I
suppose there are few commercial or industrial con-
cerns that would pretend to match their systems of
organisation and administration against those which
have been so successfully worked by this company.
The organisation consists of quite a number of dis-
tinct branches, and, although very little indeed is
known of the methods of the management, it is

O.T.

The Anglo-American Oil Company’s
Fleet. Some Notable Records.

generally recognised that the huge business of import-
ing and distributing the different kinds of American
illuminating oil, petrol, etc,, in city, town and country
is one which comes marvellously near to an ideal
solution of the ever-changing problems of supply and
demand, and in every way meets the needs of the
people. The system ensures continuity of supply ;
indeed, there is no demand for “the light that fails
not” which this company cannot meet, so complete
has the organisation become during the nineteen
years it has been in existence.

Like the other distributing companies, the “ Anglo”
has experienced considerable difficulty in establishing
some of its distributing branches at great centres of
population. The business has not been built up
without difficulty. Occasionally there have been
displays of antipathy to the business by local
authorities, and in the early days of its existence
some hard fights had to be fought by the com-
pany before local prejudices were overcome, and
public men were convinced that the oil business is
worth something to the rates, beneficial to the people,
and quite as safe as any of the local industries.

Much of its success has been due to the methods of
the marine transport of the oil—to the vessels in
which the oil is brought to this country. The “Anglo”
has the largest fleet of oil-carrying vessels flying
the British flag, owns the largest tank steamer in
the world, and holds the records for oil storage accom-
modation and the number of tank waggons and cars.

A list at the end of this chapter shows that the com-
pany has a fleet of nineteen ocean-going steam tankers,
four case oil steamers, and sixteen sailing vessels.
The company has always shown a great partiality for
Clyde-built oil-carriers, both steam and sail. The
smallest steamers have from six to eight compart-
ments, each holding about 85,000 gallons; but as
much as 73,500 barrels in bulk (12,500 tons), of which
over 11,000 tons is oil in tanks, and 1,500 tons either
coal or oil fuel, are carried by the Narragansett.

E
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In the sailing section there are a number of fast
and beautifully-modelled vessels, including the four-
masted sister ships Brilliant and Daylight. These
crack sailers have tanks which enable them when
they have discharged oil to take in water ballast, an
arrangement which facilitates discharging and accounts
for their exceptional stability when light.

In a later chapter I give particulars of new oil-
carrying vessels which are being built at the present
time, and these show that this company is well to the
front, both in the matter of new tonnage and early
delivery.

The records of the fleet show that those who hold
commands are men of exceptional ability and
experience; men who not only know how to navigate
a ship, but who have a practical knowledge of how to
handle all kinds of oil in every part of the world.
Some have splendid records in this specialised work
on the Atlantic, and it is to the credit of them
all that not one of their number has lost a tank
steamer.

The marine oil-carrying branch of the company’s
business has been built up contemporaneously with
the chief storage installations at Purfleet, and the
development of the distribution facilities in the
metropolis and the provinces. From the start the
company has adopted the latest methods of handling
oil ashore and afloat, always keeping well ahead of
the times, and the entire system is founded on a
cardinal idea of the directors that the plan which
ensures safety in storage and dispatch in transport
guarantees the increasing prosperity of a business of
this kind.

The marine part of the company’s history is
uneventful ; it is merely a record of safe and successful
work. The first tank steamers built were the Bayonne
and Manhattan. In the case of these steamers the
far-seeing representatives of the company made it
plain that they had their own well-defined ideas, and
refused to be dictated to by any of the shipbuilders
from whom they secured tenders. They had designs
well ahead of the times. Competition resulted in
the order for the Mankattan going to Messrs. J. D.
Dunlop & Co., while Messrs. Inglis got the order
for the Bayonne. The work at the yards started in
_ 1889, and the only remarkable incident about the
launches was that the Bayonne entered the water
sideways.

On their first trips the Bayonne was commanded
by Capt. Payne (who rose to be the commodore of
the fleet, and died only two years ago, a very short

time after he took charge of the Narragansett on her
maiden trip across the Atlantic), while the Mankattan
was taken away from the Clyde by Capt. Leighton,
also deceased. I may say that I met the late Capt.
Payne on several occasions, and remember that he
once told this story. He was in an Indian port in
command of a sailing ship when a fortune-telling
tribesman gave him a forecast of his life. “The
fellow told me,” said the Captain gravely, “that the
day would come when I would command a very large
steamer in a peculiar trade.” And then, quizzically—
“ Now, I would just like to know whether that know-
ing fellow in India had his eye on the Narragansett.
It really looks very much like it, doesn’tit?” And
the company laughed heartily, without anyone being
able to say just in what way the popular old commodore
expected his story to be taken.

Of this magnificent type of shipmaster—one of the
old school that always started in sail—it was once
said by Mr. James McDonald “that he commanded
the first vessel the company launched on the Clyde,
and had gone from one steamer to another as they
were launched until he finished with the Narragansett,”
his last command, alas!

One of the last acts performed by Capt. Payne
before he gave up command of the Narragansett was
to pick up the French steamer Gal/ia and tow her
into Halifax half a knot faster than the disabled
vessel could steam.

The ever young and resourceful Capt. Scott,
formerly in command of the Zwuscarora and other
Anglo-American steamers, succeeded Capt. Payne,
and has now had two most successful years in the
huge oil-carrier. He came into oil in the days of the
old Kerosene Company, when transport in this
country was a primitive and unpopular business,
entered the employ of the “ Anglo” when they took
over some of the vessels of that company, and,
although well known in most of the world’s great oil
ports, makes no secret of the fact that he favours
New York, the Thames, and the Tyne—the last named
bccause it is his native river and the place where the
Narragansett bunkers and starts on each round
voyage. Capt. Scott is more than a commander ;
like Capt. Brown (of the Caucasian) and some other
masters who are in the oil trade, he is not content to
let his duty end with the navigation of his vessel,
but takes a real practical and constant interest in
the safe and proper handling of her cargoes.

To return to the history of the fleet, I have only to
repeat that I have found it barren of romance; the
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record which it possesses is one of safe and successful
transport, with nothing more in it than an occasional
stormy passage and a display of clever seamanship.

The medium-sized tankers have all done splendid
work. The Delaware, a small tanker compared with
the record carrier of the fleet, was said, when she
was launched by Messrs. Dunlop & Co. (1893), to
“exemplify the most modern improvements in petro-
leum tank steamers.” This was owing to her most
superior system of compartments.

At least one interesting record has been made by
the Potomac, built by Messrs. A. and J. Inglis (she
left the Clyde on September 8th, 1893) and a remark-
ably fine sea boat and an economical and safe oil-
carrier. When her owners approached the Port and
Docks Board at Dublin for permission to erect the
buildings and plant to work the tank system, the
board undertook to introduce certain improvements
and let the company have a tract of land on the north
side of the Alexandra Basin. Six months before the
arrival of the Potomac with the first cargo of bulk oil,
the work of putting up new buildings, pumping plant
and storage tanks (each capable of holding 30,000
barrels of oil) was commenced, and it was stated at
the time “that a feature in connection with the new
installation would be that all barrels used in the
Irish business would be made in Dublin, instead of
imported ready-made.” The Potomac discharged the
first cargo of bulk oil at Dublin, and her arrival
on February 2nd, 1889, with 1,206,200 gallons of
illuminating oil gave the greatest satisfaction to
the municipal and port authorities, who were de-
lighted to witness the inauguration of a new trade
and the threatened extinction of the old barrel
system.

On September 18th, 1903, the Potomac delivered
her hundredth cargo of bulk oil, having crossed the
Atlantic two hundred times in ten years, during
which period she discharged nearly half a million
tons of oil. Up to the present (June, this year) she
has completed one hundred and thirty-three voyages,
keeping up the good average of the runs which she
made when she was one of the crack oil-carriers of
the Atlantic. I suppose she has made more Atlantic
voyages than any other tank steamer.

In 1899 the company purchased the Kasbek and
Darial, and in 1900 the Elbrus, sister ship of the
Kasbek, was also secured. In the new employ these
steamers are known as Suwanee, Genesee and Ottawa.
Built by Messrs. Armstrong, Whitworth & Co., they
are still running in the American oil trade.

An example of the quickness with which an oil-
carrying vessel can be converted into an ordinary
freighter was provided by the first voyage of the
company's Seminole, built by Messrs. Furness,
Withy & Co., of Hartlepool, some five years ago.
She is 414 ft. in length, her machinery is aft, and
provision is made under the engines and boilers for
water ballast, while the fore and aft peaks and
double bottom under the fore-hold are also available
for ballast.

She has fourteen oil-tight bulkheads, with oil-tight
centre division through oil tanks and expansion
trunks. There are in all sixteen separate oil tanks.
Trunks are fitted above each oil compartment to
allow the oil to expand with the increase of tempera-
ture. The pump room at the after end of the oil
tanks is fitted with two separate oil pumps for dis-
cﬁarging the oil cargo. A powerful fan is fitted for
exhausting foul air from the oil compartments and
making the spaces thoroughly suitable for the carriage
of ordinary cargo when required. The construction
of the vessel throughout received special attention,
very heavy shell plates, deck plates, etc., being fitted
to minimise the risk of leakage of the oil cargo. A
large cargo hold is fitted at the fore end of the vessel,
and provision is also made for the carriage of cargo
along the expansion trunks as well as in the poop.
The engines and boilers are by Messrs. Richardson,
Westgarth & Co., Ltd., Hartlepool.

She left the Tyne on July 27th, 1904, on her
maiden voyage to Novorossisk to load bulk oil, a
cargo of nearly 7,000 tons, for Calcutta. Having
discharged at Calcutta, she loaded jute for Dundee,
at which port she finished discharging on November
21st, having done the round voyage well within four
months.

The company’s successful steamer Zwuscarora is
the prototype of the Narraganmsett. These vessels
are built on the same lines, and, as I have already
stated, the Narragansett is the largest and fastest
tank steamer afloat. She was completed by the
Scotts,* of Greenock, in 1903, and was their first
oil-carrying steamer.

* The firm was founded by John Scott in 1711.
The family has maintained an unbroken connection
with the shipbuilding industry for 200 years, a record
that is almost unique in the history of Western
manufactures. To-day the descendants (sixth genera-
tion) worthily maintain the high traditions which
have accumulated during the intervening two
centuries,
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The building of this huge vessel in that year,

THE NARRAGANSETT. when the shipping branch of this business was far
from prosperous (it was one of the years when many
DEcvien w wav ov Oun Wavensy tank steamers were lying idle, owing to the failure

o~ pmams NS 0O of the Texas oil export business to come up to

English expectations), was not only testimony to the
enterprise of the London company, but showed in a
most significant manner the stability of the Anglo-
7 American oil trade and its freedom from those com-
3 i mercial influences which are known to interfere with
' ) f - the success of similar companies.

. : The steamers of the “ Anglo” are named after
Sewrantrianx Conltaarmenr | ]I American rivers, and this has led to their being known
as the “River” Line. The Narragansett is named
after a watering-place near New York.

The Ngryagansett is remarkable in several ways ;
not only is she the largest bulk oil-carrier afloat, but
""":"::::":‘::;'; smaee she makes a record as the largest vessel built on the

lower reaches of the Clyde, and stands first for size in
the dry docking business on the Tyne.

She has a length between perpendiculars of
! 512 ft. and over-all of 531 ft.; the beam is 63 ft.
' 3 in, and the depth, moulded, 42 ft. Her gross
= tonnage is about 11,000 tons, and the dead-weight

\ carrying capacity on a draught of 27 ft. is 12,500 tons,
1 | of which over 11,000 tons is oil in tanks, and 1,500
: tons either coal or oil fuel. When fully laden her
displacement is about 21,000 tons. She belongs to
Lloyd’s A1 three-deck class, with a complete shelter
deck, but it is obvious that in many respects she is in
excess of Lloyd’s requirements, which are particularly
stringent in the case of tank steamers.

The combination of the great size, and the struc-
tural arrangements peculiar to oil-carrying vessels,
presented numerous problems to designer and builders,
Bacvioh (v way OF Pum®s Room and the fact that these were successfully solved is con-

Av Faams no1as sidered most creditable to Messrs. Scott & Co., seeing
that she was their first order of this description, and
entitled them to be placed on the list of shipbuilding
concerns competent to turn out this class of work.
Owing to the number and arrangements of the sub-
divisions, she is practically unsinkable under any
circumstances, and, I should say, the safest vessel
engaged in the Transatlantic trade. The owners
spared no expense in securing every advantage that
their great experience in the building and running of
this class of ship could suggest.

There are no less than eighteen ’thwartship bulk-
heads, and these compartments are subdivided by
longitudinal bulkheads, forming in all twenty-seven
separate compartments below the main deck—a

O [ e
Havcn Waven.
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wonderful guarantee of stability and safety. With
one or two exceptions, these compartments have been
made absolutely oil-tight. The number of rivets
used in construction of the vessel was over 1,250,000.

The Narragansett has her machinery amidships,
which necessitates the expensive, but most advisable,
arrangement of a circular tunnel passing through eight
separate oil compartments astern of the engine-room.
Access to the tunnel is obtained from the shelter deck
by two separate trunks, one at each end, both of
which also pass through the oil tanks. The oil tanks
proper, sixteen in number, are all below the main deck,
eight being forward and eight aft of the machinery
space. Between the main and upper decks are the
expansion tanks, and four smaller oil compartments,
to be used when the vessel is loaded down to her
summer freeboard. There are four cofferdams of oil-
tight construction, and the bunkers and deep ballast
tanks are also made oil-tight for use as oil bunkers,
should it be decided to adopt oil as fuel. Two oil-
tight pump-rooms are fitted, one forward and one aft
of the machinery space; these are entered from the
upper and shelter decks. There are four oil pumps
capable of discharging the oil at the rate of goo tons
per hour, or the whole cargo in about twelve hours, a
discharging feat which it would be scarcely possible
for any general cargo steamer in the world to accom-
plish, no matter how numerous her discharging
derricks might be. Suctions from the pumps are led
to all the tanks and cofferdams, and these and all
the discharging arrangements are of the most perfect
description. There is an excellent pumping installa-
tion of the “Snow” type on board. Steam pumps are
fitted for pumping out the tunnel and the various
ballast tanks, which consist of the double bottom
under the machinery, the peaks, and a large, deep
tank forward.

Any of the oil tanks are, of course, also available
as ballast tanks, in the event of the ship requiring to
make a light voyage, and this arrangement guarantees
safety from many dangers which beset a light ship in
an Atlantic gale. Most complete arrangements are
made for turning the vessel into an ordinary cargo
steamer within a few hours of her employment as an
oil-carrier. The thorough cleansing of the oil tanks
from oil and gas is essential, and this was so carefully
considered that the anticipation of her builders and
owners that she will be able to make records in quick
conversions to a general cargo carrier, are certain to
be justified if ever the change is necessary. Steam
connections are arranged to all the tanks for cleaning

and fire extinguishing purposes, and a most elaborate
system of ventilation has been adopted for clearing
the tanks of gas. A large fan, fitted in each of the
pump rooms, is connected to each tank by pipes for
the supply and suction of air. Large and numerous
cowl ventilators are fitted on the shelter deck, with
portable pipes leading from them to the oil tanks.
The coamings for these pipes on the oil decks are
fitted with oil-tight removable covers for use when
the tanks are filled with oil. The cargo gear on deck
consists of sixteen derricks fitted on “ Samson” posts,
and nine large and specially designed steam winches.
In addition to the centre line of hatches, which com-
municate by oil-tight trunks with the oil tanks, side
hatches are fitted to the upper and lower 'tween decks,
which are always available for cargo, even when the
oil tanks are full. She has facilities for a spread of
awnings, both fore and aft, to prevent the sun heating
the decks in very hot weather.

One of the chief characteristics of a most perfect
installation of voice tubes, fitted by Messrs. Durham,
Churchill & Co., of Sheffield, is their insulation from
any part of the vessel which can impart vibration.
The fittings insure perfect insulation. As a stand-by
to the mechanical telegraph they are invaluable, as
not only can they be used if the latter fail, but they
can be requisitioned for a variety of purposes, including
the giving of orders which are altogether beyond the
scope of the mechanical telegraph. A breakdown in

” the mechanical telegraph when such a huge vessel is

steaming full speed, or being worked in a crowded
water-way or dock, may be a very serious matter, as,
before any messenger could be sent from the bridge
to the engine-room, the ship would have covered a
considerable distance, or got into trouble amongst
crowded shipping. Equally, in the event of any
break-down in the engine-room rendering it im-
possible to fulfil any order received from the bridge,
it is of the utmost importance that the navigation
officer should be informed of it immediately, and this,
of course, can be accomplished by means of these
tubes. The patent is the invention of Rear-Admiral
Henry Rose.

The Narragansett is an exceptionally fine job on
deck, where the high finish of everything is obvious
to those who visit her. Her 'tween decks are lighted
by side-lights through the ship’s side, so that she can,
if necessary, be readily made available for carrying
cattle or troops; indeed, it may with truth be said
that no vessel in the world is equipped to run in such
a multiplicity of trades.
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The engine-room is a huge place, with the light
penetrating into every corner. The machinery, con-
structed by the builders, is of very massive design,
and consists of a set of triple-expansion engines, and
six large single-ended boilers, capable of generating
steam to develop over §,500 i.h.-p., which will propel
the vessel at a greater speed than 13 knots. The
cylinders are supported by six “ split” columns, three
of which carry a circular condenser, formed of steel
plating, of large cooling surface, and supplied with
water by an 18-in. centrifugal circulating pump,
driven by two independent engines. There is a com-
plete installation of auxiliary machinery, including
two sets of slow-speed boiler feed pumps, feed heater
and evaporator, feed filters, and one of Crampton’s
Atmospheric Silent Ash Hoists (self-tipping) in each
stokehold. In a vessel with such a great depth
of stokehold, inventions like these are not only
necessary, but they are labour-saving to quite a
humane extent.

The boilers have a working pressure of 200 lbs.
per square inch, and are placed three abreast in two
stokeholds. They are worked under natural draught,
and the funnel, which is 15 ft. diameter, rises to a
height of 105 ft. above the grate bars. The shafting
is much in excess of Lloyd’s requirements, and the
propeller (20 ft. in diameter) is fitted with four
adjustable bronze blades.

For the perfection and success of the steamer the
company are much indebted to Mr. Blair, who played
an important part in the planning and carrying out
of the work., Anything that Mr. Blair does not know
about steamships is not worth knowing. In super-
intending the work Mr. Blair was ably assisted by
Mr. Morton (the chief engineer of the vessel) and
Mr. M’Ewan, who superintended the construction of
this and many other oil-carrying vessels for the com-
pany. Concerning her, Mr. Blair has said: “ There is
not a finer vessel of her class in the world. I know
almost every oil vessel afloat. None of them will
compare with the Narragansett; they have not the
accommodation ; they have not the same good
fittings ; and the owners have not spent the same

amount of money in order to get the same first-class
job.”

The anticipations of Mr. R. Sinclair Scott that
she would have a most successful career, and repeat
to the fullest extent, when in the actual and peculiar
service of the company, the excellent results of the
first day’s trial, have been already fulfilled. Steaming,
she has given uniformly good results with ordinary
coal, and some of these are shown in the following
table :—
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Ib. |Tons.|Tons.| Miles. | Tons. | Knots. | I.H.P.
15 160 | 918| 822| 3,447|10,298| 10°85| 3,713
158 3,900
16 159 | 923| 834| 3,403| 10,289 10-80| 3,951
164 3,775
163 3,668
17 1'50 | 924| 836 3,469 10,499 10'40| 3,949
I'53 3,796
18 1'50 | 847 775 3,441|10,563| 11°10| 3,937
1°50 3,720
19 144 | 837| 760| 3,423/ 10,570 1085/ 3,909
143 3,813
20 1°50 | 780| 707| 3,312|10,641| 11°50| 4,107
1°32 3,817
21 1-56 | 846/ 766| 3,330 10,651 10°60| 3,909
144 3,870
146 3,746
TotaLs ... 6,075/5,500] 23,825 73,511
AveraGes| 1°51 | 868 786| 3,404 10,501 10:87] 3,848

Her best round voyage—the Tyne to New York
in ballast trim, and back across the Atlantic to the
Thames with a full cargo of 12,000 tons—occupied
27 days ; her average one (10} days) being 123, and
the homeward run (12 days) 11'5. Shortly afterwards
she made 11'9 on an eastward run. She can do the
round voyage in the shortest month of the year, and
seldom takes longer than a month if she is given an
ordinary dispatch.

The company (with Mr. John Usmar as head
director) is steadily building and acquiring new
tonnage, and developing its storage, barrelling and
distributing facilities to meet an ever-increasing trade
in all parts of these islands.




Launched as the Darial, this steamer is now the Genesee, owned by the Anglo-American Oil Company.
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This steamer (launched as the Lucigen, the second of that name) was this vear purchased and renamed the Cuyahoga
by the Anglo-American Oil Company.

2 The same company's steamer Suiance in an Atlantic gale.  She is one of the best sea boats carrying oil.
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Oil-Carrying Fleets of the Anglo-American Oil Co.

TANK STEAMERS.

Steamer. Captain, Length. | Breadth. | Depth. Oil Capacity, LH.P
Narragansett . D. Scott . 512 634 32'6 | 10,975 tons, or 75,600 brls. | 4,500
Tuscarora . . S. Hollinshead 4204 532 29'1 7,250 4, 49,800 ,, 3,300
Chesapeahe W. Gray . 370 471 27'8 5,200 , , 36,000 ,, 2,500
Housatonic J. B. Henry 3474 456 27°2 4,725 5 9 32,500 1,800
Delaware . C. Cabot . . 345 44°3 230 4,680 ,, , 32,200 ,, 2,500
Potomac T. R. Mackay . 3452 442 23'0 4,650 ,, , 32,000 ,, 2,500
Lackawanna F. W. Gray 345 44°3 230 4715 3 s 32,500 2,500
Appalachee P. Nicolls 340 44°2 22°'1 4,500 ,, 4 31,500 1,
Tonawanda C. Clarke 330 427 284 4,300 ,, , 29,800 ,, 1,700
Wechawken G. Harding 3I0 402 282 3,685 ,, , 25400 ,, 1,250
Ottowa R. G. Tait . 3095 404 282 3,600 ,, , 24,800 ,, 1,250
Suwance L. M. Wright 310 404 283 3575 s 24,500 1,250
Genesee T. H. Albrethsen 310 40°2 283 3,720 5,  » 24,900 ,, 1,250
Tioga N. Macdonald . 2767 380 257 2,600 , , 18,200 , 1,000
Imperial L. Morison .| 200 32°0 14°4 800 , , 50600 , 700
Osceola S. Hall . .| 1405 26°1 108 300 ,, 5 2,100 , 400
Dakotah W. A. Ross 350 470 276 5300 , , 36,500 ,, 2,000
Seminole . Jas. Whyte . 4006 | 522 | 308 | 6800 , , 47,000 , | 2,800
Ashtabula . C. E. Harwood 428 547 30°5 7,720 4 5 53,200 3,000
Winnebago D. Macdonald. 360 49'7 287 6,100 ,, , 42,000 ,, 1,800
Cuyahoga . C. Dyer . 370°3 485 28-8 6,000 , 1,500

CARGO STEAMERS.
These steamers carry oil in cases, and are of the ordinary freight steamer type.

Steamer. Captain. Gross. | New. | pead | Leogth, |Breach,| Depit | LHP.
Hudson C. Fenton 3,679 2,376 6,000 3560 452 187 1,650
Seneca W. Grimes 4,848 3,171 7,850 3900 52°1 27°0 1,700
Kenncbec . C. R. Beynon . 5,077 3,301 8,400 405°0 522 276 1,900
Schuylksll . R. Anderson 5,176 3,344 8,400 411°8 52°3 276 2,000

SAILING SHIPS.
These carry oil in cases, and are generally employed in the Far Eastern Trade.

Vessel c Dead-

. aptain. Gross. Nett. weight. Length. Breadth. Depth.
Brilliant . C. Morrison 3,765 3,609 5,900 3525 49'1 282
Daylight . H. A. Nickersen 3,756 3,599 5,900 351°5 49°'1 282
Comet . W. ]. Davis . 3,014 2,890 5,000 323’0 46°1 26'0
Lawhill L C. B. Jarvis 2,942 2,749 4,400 317°4 450 25°'1
Juteopolss . . Stewart 2,842 2,652 4,300 310'0 450 251
Alcides . B. Cummings 2,704 2,492 4,120 3121 432 24'4
Kentmeye . . C. Amberman 2,525 2,347 3,690 300'0 422 24'7
Lyndhuyst . H. Parnell . 2,311 2,249 3,650 2950 42°1 241
King George . C. White 2,242 2,057 3,430 2784 42°1 242
Glendoon . . C. Robinson 1,981 1,824 3,120 2663 40°'1 231
Drumceltan L. D. Vance 1,909 1,820 2,770 2660 40°2 24'1
Johanna . . . | C. Mclvor 1,756 1,651 2,680 239'8 37°7 229
Calcutta (Tank Sasler) | H. H. Davies . 1,694 1,578 2,600 2480 402 21°9
Awow . . . | D. McDonnell. 3,090 2,971 5,000 327°7 46's5 262
Eclipse J- McBryde 3,090 2,969 5,000 326'8 464 262
Radsant A. Smart 1,974 1,845 3,300 2649 40°1 236
Alaerita J- Thornton 1,980 1,823 3,200 2650 40°'1 236
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—imports and sellsin Great Britain each

year more than one hundred million

gallons of illuminating oil—enough to fill
eight hundred million ordinary lamps. If these
lamps were placed in line, allowing 7 inches to
each, there would be 106,660 miles of lamps ;
more than sufficient to go four times round the
world !

In 1859 the total imports of American oil by
Great Britain amounted to two million gallons.
Now they exceed one hundred million gallons.
Yet nineteen years ago the A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>