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ELECTRICAL ENGINEERING IN SWITZERLAND.

THERE seems a general consensus of opinion that the

late tour of the Electrical Engineers in Switzerland
was very interesting and instructive, besides being
enjoyable. The lessons which may be learnt from it
seem to divide themselves into two heads :—It is possible
to deal either with the technical aspects of Swiss work,
or with the broader principles which underlie the great
development of electrical enterprise which, has taken
place there, and which shows no signs of halting, but
rather of proceeding at an accelerated pace.
_ The readers of Tae ENGINEER being chiefly concerned
in general engineering questions, it is proposed to leave
the more technical aspect of the subject to the electrical
papers, which are dealing with the matter very fully, and
to confine what follows chiefly to more general considera-
tions. In estimating the electrical work which has been
done in Switzerland, it is desirable to recollect that
Switzerland is a small country in itself, the whole popu.-
lation of which is hardly more than two-thirds tf:t of
London alone, though, of course, it is exceptionally
favoured by the number of people who are attracted
there during a few months in the year,

The energy and enterprise with which the Swiss have
entered into electrical work, and the way they have
utilised electrical methods for their convenience and
profit, is a matter deserving of the most careful study,
because what they have done in a small way and within
the bounds of their own country is undoubtedly an epi-
tome of what will be done within the next twenty years,
to an even greater extent, in all enterprising parts of the
world. At the same time, while meting out their full
share of praise to Swiss engineers, it is only fair to say
that local circumstances have in many ways been extra-
ordinarily favourable for the development which has
taken place.

The general pries of coal in Switzerland to manufac-
turers situated close to railways is about £1 per ton, and
the coal is not very good, according to English notions,
even at this price. On the other hand, there is an
enormous amount of water power in different parts of the
country running to waste ; and moreover, owing to much
of this power being fed by mountain streams taking
their rise in glaciers, the flow is much more constant
than is usually the case under ordinary circumstances.
Again, nearly all the gradients of the streams are very
steep, which is, too, an important condition. The neces-
gary hydraulic works can be usually constructed at a
moderate comparative cost, and the flow of the stream is
only interfered with for a short distance, so that the normal
flow is not much altered, nor are the rights of owners
of property or other water powers aboveorbelow prejudiced.
. Thus a number of serious local and practical questions
which nearly always arise the moment one attempts to
do anything with water power in England, or over, at
any rate, a considerable portion of the globe, are almost
non-existent in Switzerland, consequently the Swiss have
not only the advantage of water power itself, but it
exists under circumstances which make it easy to

utilise.  Again, from periods long anterior to the date
when electrical transmission became possible, the Swiss
were already noted as specialists in hydraulic work and
the building of turbines, much water power having been
utilised there by means of rope transmission and in other
ways, consequently there were plenty of enterprising
people ready to suggest opportunities the moment the
coupling of a dynamo to a turbine was shown to be
practicable. The earlier electric-power transmissions in
Switzerland were founded on the use of continuous
currents, and Colonel Thury, of the Société d'Industrie
Electrique of Geneva, has developed an extremely
interesting system in which motors are coupled in series,
by which means it is possible with proper arrangements,
to work with line pressures up to 5000 volts, and even
higher, and thus transmission can be effected over long
distances. (Quite a number of these installations have
been erected and are satisfactorily working. At the
same time, since Colonel Thury devised this system,
there has been immense developments in the use of
pn}f'pha.ﬁe alternating currents for power transmission,
and there can be no doubt that under most circum-
gtances in flexibility, convenience of handling, cost and
cerbainty, this method is superior to a continuous-current
system.

No sooner were the ideas of the late Professor Ferraris,
of Milan, on polyphase motors made known, and the
patent specification of Nikola Tesla published, than they
were speedily taken up by Mr. C. E. L. Brown, who was
then the electrician of the Oerlikon Company, of Zurich.
Experiment quickly demonstrated that, in a number of
ways, these motors were just the thing that was required,
both for the generation and utilisation of electricity for
power transmission ; and the Oerlikon firm quickly began
to put up installations on this system, which soon
attained a great notoriety throug]l:l the installation which
was put up at the Frankfiirt Exhibition of 1891, when, by
the joint enterprise of the Oerlikon Company, the
Algemeine Electricitiitts Gesellschaft—a large German
company—and the German Government, some 300-horse
power were transmitted a distance of 112 miles with a
comparatively small percentage loss. Not long after
this, Mr. Brown, not being satisfied to continue as one
of the staff of the Oerlikon Company, retired, and
shortly after established works in connection with his
present partner, Mr. Boveri, which have been exceedingly
successful, and which undoubtedly continue to take the
lead of all works on the Continent in the design and
construction of electric plant based on the polyphase
system. These works were inspected by the Electrical
‘ngineerg, and now employ about 1300 hands. Being
quite new, they have been designed in accordance with
the most modern ideas, and are replete with all the
latest tools which can be procured in England, America,
and on the Continent, for carrying out work of this
character up to very large sizes.

It may be worth while saying a few words more about
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Mr. C. E. L. Brown and his family, as they have im-
pressed themselves very strongly upon Swiss engineering;

in fact, one might almost say upon the engineering of

the world. Mr. Brown's father, who is still alive, is an
Englishman, who, like many others drifted to the
Continent in the great railway-making days, when,
private enterprise not being hampered as it is now,
Englishmen having got the lead in building railways, not
only built their own, but did a huge amount of work in
building them for other people on the Continent and in
other parts of the world.

Mr, Brown, we believe, married a German lady, and
ultimately became connected with the celebrated firm of
Sulzer Brothers, of Winterthur, the well-known engine
builders, and had a long and honourable connection with
them, assisting largely in building up their specialities.

Two nephews of Mr. Brown, sen., are now intimately
connected with the management of Messrs. Sulzer’s works
and the locomotive works which adjoin them, while Mr.
C. E. L. Brown, the son of Mr. Brown, sen., together
with a younger brother, who has also great engineering
talents, are the moving spirits in the firm of Brown,
Boveri, and Co., which has already been mentioned.
English blood has therefore had a considerable share in
the development of the men who now stand at the head
of Swiss enterprise.

It may surprise a good many English people to learn
that in some ways the conditions nF labour in Switzer-
land are as strict or even stricter than they are here,
although the working hours are longer. In engineering
shops these appear to be about 60§ hours per week, at
least these were the hours of the men in Messrs., Sulzer's
employ, or about 20 per cent. longer than English hours.
An Englishman who had been some years in Switzerland
told us that he thought the rate of working was about
20 per cent. slower than in England, while the rate of
wages for gkilled men is some 20 per cent. less, so that,
counting the extra hours worked, the rate of pay received
by the men per week is not very different from that
current in England for similar work, and the output per
man is roughly about the same. Everyone was struck
with the cleanliness and intelligent look of the men, and
their neatness, all wearing blue overalls.

The rules are very strict about overtime, and not a
gingle man can work even an hour or two after hours
to finish a job without first obtaining leave from the
Government Inspector, and no permission obtained in
this way is current for more than six weeks, unless a further
application is made and passed. DPartly on account of
these restrictions, Messrs. Sulzer keep a factory in
Germany, where a great deal more latitude is allowed,
and where they can undertake and carry out work which
would be difficult under Swiss conditions. The working
hours are also somewhat different from ours,

Not only the coal, but the steel and iron wused
come from Germany or France, and some from
England —which, of course, must be a heavy handicap in
work for export. Swiss engineers, however, are fortunate
in being able to secure a considerable amount of trade in
countries bordering on their own—particularly Italy, to
which a great deal of plant has gone for electrical work
of one sort and another.

Although the electrical engineers devoted nearly all
their time to the inspection of electric power and tram-
way plant, no account is complete of the manner in
which the Swiss have availed themselves of the facilities
which the employment of electric transmission gives,
without reference both to electric lighting and use of
the telephone.

In England the Government took the course of im-
posing a tax of 10 per cent. on the gross receipts of all
telephones, and as the gross receipts are half the net
receipts after paying for working expenses and deprecia-
tion, this is a tax of 20 per cent. on the cost of
telephone communication, and is thus a very heavy
impost on a trade facility of the highest importance.
The development of the telephone has also been greatly
hindered by the English Government first adopting a
policy of encouraging competition, then, after a great
deal of vacillation, changing the policy to one repressing
competition, and again now, after much agitation, chang-
ing back again to the policy of encouraging competition
by municipalities. As the Government have never had
the courage to go into telephone work themselves
properly, and, on the other hand, have been too timid
and fearful to grant the facilities and security which
‘would have enabled the work to be done properly by
private enterprise, the result is that in the use of the
telephone England is far behind a number of other
countries, We are not speaking now so particularly of
the great towns as of the smaller ones and the country
districts,  Although the telephone is exceedingly
valuable in towns, yet, when the distances are ghort,
there are obviously a number of other methods of com-
munication. But the real value of the telephone, we
have always held, lies in the power it gives of placing the
smaller towns and villages, and even country residences,
in close touch with the nearest towns and the country
generally. There is something almost comical in the
stupidity which has not only failed to give facilities, but
has actually put obstacles in the way of carrying out
work of this character, although the flocking of people
to towns has been a matter of national anxiety, while
one of the best means of keeping people in the country
is to give them as nearly as possible the same facilities
of communication as are enjoyed by towns.

In America this facility of communication, with all its
corresponding advantages, has been provided entirely by
Envate enterprise. In Switzerland the same result has

een achieved by the Government. By which means
the public in these countries have been able to obtain
these advantages at the lowest expense it would be hard
to say, as the circumstances are so very different.

From the first the Swiss Government have adopted the
enlightened poli? of endeavouring to give all the advan-
tages which could be derived from the use of the telephone
at as low a costas would cover interest on capital umpruyad.

Believing, like the other nations of the world except our-
gelves, that the facilities given by electric communication
far outweighed any sentimental reasons, overhead wires
have been freely permitted everywhere. The conse-
quence is that not only is the telephone used extensively
in all the towns, but can also be found in quite small shops
in country villages, the advantages of which in a moun-
tainous country it is often difficult to estimate.

In the same way in many districts the electric light
will be found with all its conveniences, even in the
cottages of workmen in out-of-the-way villages, this latter
being usually supplied by power supplied by some
neighbouring waterfall.

Coming now to the more immediate objects of the
Electrical Engineers' tour, namely, the inspection of
electric power, tramway and railway plant. The manner
in which electricity has been utilised for each of
these purposes is worthy of the most careful study.
Take, for instance, the power station at Rtheinfelden, a
few miles from Basle. The Rhine here runs down a
rapidly-descending slope for some two or three miles.
Advantage has been taken of this to run a strong retain-
ing wall about, say, half a mile up the stream at
some distance from the bank, in itself an under-
taking of considerable magnitude. By this means
a backwater has been created so that, at the lower
end at the power station the level of the water is
about 14ft. above that of the river which passes it. A
long power house has been erected at this point to receive
twenty-two turbines, each of about 1000-horse power,
which discharge their water directly back into the river.
When we were there last year there were about five
turbines erected and working, but the demand for power
has so greatly increased since, that on the occasion of the
Electrical Engineers’ visit this year, nearly the whole
number was installed and working, and it was in
contemplation to make other large extensions. In
considering this project it must be recollected that
it is four or five years since it first took shape,
and since German capitalists had the confidence to embark
at least a quarter of a million to start with on this enter-
price, whereas English financiers seem to be just beginning
to have a glimmering of a notion that there is likely at
some date in the future to be an opening in this direction.
The power from the station is largely used on the spot
for chemical work, and for the manufacture of aluminium.
The remainder of the power is distributed by overhead
wires to a number of factories within a range of some
miles, and the current is being carried to surrounding
villages for lighting and power purposes to distances of
ten to fifteen miles. In fact, there is no doubt that the
nucleus of a great industrial centre is being rapidly formed.
Another interesting power house of this character was seen
by the Electrical Engineers at Kander, near Thun. In this
case the installation is smaller, representing about 5000-
horse power, but it is even more interesting from the fact
that the pressure of the current is raised to 16,000 volts.
Part of the current is transmitted to Berne, a distance of
about 80 miles, where it is utilised for the lighting of the
town and supply of power. The remainder of the current
goes to supply the Thun-Burgdorf Railway, which, again,
was one of the most interesting things, if not the most
interesting thing, seen in Switzerland by the Electrical
Engineers. This railway, which is about B30 miles
long, and the end of which must be some 40 miles
distant from the power station, is worked by three-phase
currents transmitted from it. The railway is of the
ordinary gauge—in fact, forms part of the general system
of the country—and ordinary locomotives can run over it.
It is, however, regularly worked by electric locomotives
of about 240-horse power each, and which are arranged
to run at approximate speeds of 18 or 35 miles per hour.
The working of the line, although admittedly still in an
experimental stage, appeared thoroughly satisfactory,
and it will undoubtedly be the pioneer of great develop-
ments in this direction.

Next in interest to this railway come the rack-railways.
These rack-railways effectively éﬂpel the idea which has
been very prevalent in England, but which has no
foundation whatever in fact, that multiphase motors
have only a small starting torque. The sight of a train
full of passengers starting from rest with ease up an
incline of 1 in 5 or 1 in 4 is sufficient to dispel any such
notions ; and again, the back electromotive force of the
motor is used as a brake coming downhill, and it is an
extraordinary practical illustration of the transfer of
energy across what appears to the ordinary eye nothing
but air, when the whole of the power required either to
take such a train upwards, or to prevent it running too
quickly downwards, passes through the gap between the
armature and the field magnet. The ordinary brakes
with which the trains are, of course, provided, are only
used in case of emergency. A very pretty point comes
in here, however. If the train were running downhill,
and the back electromotive force of the motors
approached or exceeded that of the generator, the
load would be largely taken off the generator, and it
would tend to run away. In order to prevent this, a
working load is provided by means of a water resistance
placed across the circuit, in which sufficient energy is
expended to maintain a load on the generators.

In ordinary tramways the Swiss are well to the front,
but these call for no special comment, except the power
station of one of the tramways at Zurich, which is and
has been for some time successfully worked by means
of gas engines driven by Dowson gas, assisted by a
battery of accumulators to relieve the engines of the
heavy sudden starting loads.

No account of the Electrical Engineers’ tour would be
complete without a reference to the superb Polytechnic,
or, rather, one should say, Technical University of
Zurich. English manufacturers and engineers who have
not made education a special study can have no concep-
tion of the energy and money which has been expended
in developing this great institution, the electrical
laboratory of which alone with its equipment has cost
£50,000, and the mechanical workshops considerably
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more. With such an institution at their back much
more in touch with manufacturers, there is reason to
believe, than is the case of technical institutions in
England, it is no wonder that a constant and large
stream of men is continually being turned out equipped for
tackling to the best advantage a multiplicity of pro-
blems which the continual advance of science is with
increasing rapidity bringing within the scope of
practicability.

In conclusion, it should be mentioned that the tour of
the Illectrical Engineers will probably be memorable, not
only on account of what those who took part in it saw of
the engineering work in Switzerland, but also for what
they saw of each other. There have been electrical con-
gresses which, however, have largely been attended by
professors, and, of course, there have been meetings of
municipal engineers. But this is practically the first
occasion on which a large, general, and representative
body of members have been brought together under
friendly and social conditions for several days together,
and there is little doubt that the friendships and
intimacies formed, and the interchange of ideas which
took place under freer conditions than is possible in the
ordinary conduct of business, will not be the least
}'ﬂluttl:}ul of the results of this memorable and success-

ul tour,

BRITISH AND AMERICAN MACHINE TOOLS.
No. 1.

A COMPARISON OF THE CONDITIONS SURROUNDING
THE TRADE.

IN writing on a subject in which the merits of the pro-
ductions of two different countries are discussed and
compared, one is liable, or, rather, certain to put forward
opinions with which many will not agree. The object of

is and the following articles is to point out some of the
differences in the systems and conditions of British and
American manufactures, in the hope that the discussion of
this subject may suggest points in which our methods may
be improved. With this object in view, it is necessary to
emphasise what is good in American machinery and
systems of manufacture, for it is the good features which
we must consider, the bad being without practical
interest for us. Thus the opinions expressed hereafter
may without this explanation have an appearance of
stronger bias towards American productions than is in-
tended. It is well also to explain at the outset that
though ely interested in the wse of machine tools of
all kinds, the writer has no other connection, directly or
indirectly, with any firm of machine tool makers, either
in Great Britain or America.

That the Americans have become our serious com-
petitors in the manufacture of machine tools is now
generally admitted ; and there is no doubt that this most
important industry, once practically a monopoly of this
country, is in danger of being considerably further
diminished, if not taken away from us altogether. Below
are given figures representing the aggregate value of
machinery imported during the last few years into this
country from the United States, by four of the leading
firms here, who collectively may be said to represent
most of the principal makers of American machine
tools :—

Year. £

1895 86,165
S ey, B e iy . aws 174,849
1897 (year of the strike) ... ... 837,628
ROBE & G G RNTRL . 312,960

Judging by the orders received up to the present date,
it is expected that the importations by these firms for
the present year will amount to a total value of £378,000.

These statistics not only show that the importation
of American machinery is steadily and rapidly i.nurea.ainf,
but that the trade evidently received a very considerable
additional impetus during 1897, the year of our engineer-
ing strike, which fact is worthy of notice. In view of
these figures, it is well to consider what has led up to
this state of aflairs, and what steps should be taken in
order that we may preserve our trade, for, if the im-
portation of American tools into this country, the birth-
place of machinery, is increasing, it is reasonable to
assume that the American trade is also improving to at
least a similar extent in other civilised quarters of the
globe. A fair comparison, therefore, of the machines them-
selves, and the methods of manufacture employed by both
countries, will perhaps enable us to form an idea as to
our prospects of being able to hold our own in the
future.

The considerations which influence a purchaser in the
selection of a machine tool are as follows :—(1) Its effi-
ciency; (2) its durability ; (3) its price; (4) the time
in which it can be delivered; (5) the manner in which
it is offered for sale. Of the first of these both countries
may reasonably claim their fair share. On the second,
this country has perhaps the advantage. As to price,
there is no doubt that the Americans can under-bid us,
and, indeed, the fact that they can often pay the expenses
of an office in this country, besides transporting their
goods some thousands of miles, and still compete with
the makers here, is sufficient proof of this. In delivery,
we are, as a rule, the more backward ; while with regard
to the last item, it must be admitted that the Americans,
though not yet so well versed as we are in the methods of
conducting business in foreign countries, are more energetic
and pushing than ourselves. It is proposed to deal at
greater length with each of the above items in sub-
sequent articles, but for the present it will be sufficient,
without drawing a close comparison between the two
countries, to mention generally the causes which have
led up to the Americans ncﬂu%ﬁng their present high
position in the engineering world.

The natural advantages of the country itself are too
apparent to require comment, producing as it does all
the raw material requisite for the manufacture of every-
thing appertaining to engineering equally good in quality
and at as low a cost as we can producs it ourselves,

with the important exception of tool steel, which it is
gratifying to know is still exported from this country to
America in large quantities. In spite of the distance of
the producing centres from some of the large manufac-
turing towns, the Americans manage to transport
material at a very lowrate. This is due to four causes :—
(1) The natural facilities of the country, the numerous
rivers and waterways affording a cheap and easy means
of transport. (2) %ha keen competition between the
various railway lines. (3) The excellent organisations
existing among the manufacturers—such as the National
Manufacturers’ Association—which have for their object
the advancing of the interests of their members, who,
combining for this purpose, form a powerful body whose
proposals and suggestions are treated with a respect and
consideration whit.&: no single individual or private firm
acting alone can command. (Lastly) The influence of
the Inter-State Commerce Commission, a body which,
having control of the traffic on the railways between the
various States, establishes a uniform rate per mile, and
prevents any extra privileges being given by the railway
companies to large firms to the detriment of smaller con-
cerns, and enforces the same rate for short as for long
distances.

The following table will give a good idea of the average
cost at which finished maciljnery can be transported by
rail from the manufacturing towns to New York for ship-
ment, as compared with the rates charged by our railways
to convey goods from London to our sea ports. It will
be seen L{mt, instead of having a uniform rate, the Ameri-
cans charge a different price for goods less than three
tons, and thafgoods which are packed are carried cheaper
than those which are unpacked.

Rates per ton,

Unpacked |Packed ma- Lots of ma.-

To New York from Distance. | machinery | chinery | chinery
under 9 t'nsjunder 9 t'ns over 9 tons

weight. weight. | weight,

Miles. | £a.d. | £8 d.| £5 d.

Boston 223 11110 018 9| 015 O
Buffalo ... 424 | 130 6| 23181t 015 0
Bartford .. .. 113 | 018 9| 01511 | 0 9 4
Philadelphia ... 89 0 0 7 01610, 010 8
Washington ... .. 228 3 6 6| 1 8 1| 015 0
('incionati (Ohio) ...| 758 g 011| 218 5| 1 4 4

-r

To compare, therefore, the above rates, it is necessary
to take the average of the three tables as shown in the
following schedule :—

Average rates for corresponding

Rates in England. distances in_ America

Aver-
| Dis- |Rate per|  To New Yok Dis- '_:'Tti
From London to  tance, ton. from tance. por
ton.
Miles. | £ s. d. Miles. |E s. d.
Liverpool ) 201 1 50 [Brston I
(+]lasgow 101 2 12 6 |Buffalo e oo 224 WU T O
Bristol ... 118 |1 2 6 Hartford ... A 1138 |ﬂ 14 8
Southampton ..| 79 |0 5 0 Philadelphia ... 8% 016 0
Hull - 151 1 50 Washington ... 228 |1 166

From the above it will be seen that the general condi-
tions in America from a manufacturing point of view are
at least as favourable as those in our own country.

We will now consider the character of the people them-
selves. The American is essentially a business man, and,
above all, never loses sight of the fact that he is in busi.-
ness for the purpose of making money. To succeed in
this he recognises that he must produce the best possible
article at the lowest possible price, and he is therefore
more ready than we to lay out capital, sometimes rashly,
to attain this end. An English manager who buys a
new machine or makes an expensive apparatus in order
to cheapen the cost of production, should 1t turn out a
failure, will certainly hear of it from his directors. In
America an experiment of this kind is often looked upon
as a legitimate trade expense, and it is not uncommon
to hear an engineer remark of a certain type of machine
that he has tried it, and having found it of no use, has
relegated it to the scrap heap. By this he does not
necessarily mean that the machine will not do its work
well, but that he has found something which will answer
his purpose better, in which case he does not hesitate to
purchase the new tool. In fact, with him it is not so
much a question as to whether he can afford to buy a
new machine as whether he can afford to do without it;
for he is well aware that a manufacturer now-a-days
who intends to make money must spend it freely on his
equipment.

It is in this spirit of enterprise, carried sometimes to a
point of rashness, that the Americans as a nation differ
so essentially from ourselves; and while, no doubt, the
individaal may sometimes suffer from want of caution, it
is in the nature of things for the survivors to profit by
the mistakes of others, and without doubt it is largely
owing to this characteristic that the Americans have
advanced of late years with such extraordinary rapidity.

Anyone interested in the question of manufacture who
visits America cannot fail to be impressed with the cour-
tesy of the business people, and the freedom allowed to a
visitor wishing to see over any works or factory. An in-
troduction is unnecessary. It is sufficient to send in a
card, and permission to view the works is readily granted ;
nor is there any tendency to withhold information ; quite
the contrary. Usually a member of the firm will accom-
pany the visitor, explaining in detail anything of special
interest, and pointing out any novelties and improve-
ments. It is rare, indeed, after a visit of this descrip-
tion, to leave without having seen a good deal to admire,
and without a gratifying feeling of having added some-
what to one’s own experience. Having visited over a

hundred factories in the United States, the writer is
unable to recall more than one instance in which ad-
mission was refused, and this was where a new process
of special manufacture, almost in the experimental stage,
was being developed. :

This practice of welcoming visitors is not confined to
foreigners only, but is equally extended to their own
fellow-countrymen, and even to competitors. It is not
too much to say that in America nearly all the largest
manufacturers of machinery are not only acquainted with
one another, but in many cases are intimate personal
friends. The result is that when business calls an
engineer to a town where a competitor is established,
he will usually find time to pay him a visit, exchange
ideas, and go over his factory. Consequently both obtain
some fresh notions, hear what their competitors are doing,
and receive an additional stimulus which cannot fail to be
of advantage to the engineering community at larie.
And manufacturers obtain success, not so much by
adopting a good method and concealing it from others
as by improving upon what others are doing, and en-
deavouring, if possible, to maintain the lead. Owing to
the long distances to be traversed, and perhaps to the
excellent travelling accommodation, the average American
thinks less of a twelve-hours’ journey than we do in this
country of a fifty-miles ride; and one is amazed at the
accurate knowledge often displayed with regard to the
doings of a competitor perhaps a thousand miles off. More-
over, as he invariably travels long distances by night, the
American loses little time in going from one place to
another.

The system of technical education of the more wealthy
among the engineering classes differs considerably from
our own. Indeed, the social conditions existing in
America are so different from those in this country that
it is most difficult for us, with our class traditions, to
realise them. As a child, the son of an American em-
ployer is frequently educated at the same school and on
precisely the same terms and footing as the sons of his
own workmen, and hence, from his surroundings and
associations, develops a commercial instinet which does
not exist in the average schoolboy in this country.

The ‘‘ gentleman apprentice’ is not known. The
embryo engineer, on leaving the school, does not pay a
heavy premiium to learn his business in an engineering
workshop, but usually spends some years at one of the
excellent technical achﬂnﬁ;, of which there are several in
the country, where he learns a good deal of theory, com-
bined with practice, after which he will obtain a situation
as working hand in some firm, commencing at the lowest
stage, and rising as rapidly as his industry and ability
will permit.

Although we boast some technical schools in this coun-
try, they are not yet up to the mark, and the engineer,
recognising this fact, prefers to educate his son profes.
sionally by apprenticing him to a firm of good standing,
where he will have the opportunity of acquiring a
thorough knowledge of his business. The result is that
the majority of pupils at our technical schools are sons
of people uutﬂidi the engineering world, and on leaving
the school (with no matter how good a record), having
little or no interest to help them to a situation, find it
difficult to obtain work even as unskilled hands, the pre-
judice being in favour of engaging mechanics from among
the working rather than the more highly-educated
classes.

As things are, both the English and American systems
of training have their advantages. In the case of the
former, the premium apprentice leaving school without
that commercial instinet which appears to be part of the
American boy, comes at once in touch with a business
concern, and sees engineering conducted on commercial
lines—a state of things widely different from the manu-
facturing of small articles in the workshop of a technical
school for the admiration of his relatives at home.

On the other hand, it is contended that a youth, whose
parents have spent a large sum for the privilege of
having him taught, is not made to work as he would be
under masters at a technical school, that business punec-
tuality —and to be at work regularly at six o'clock in the
morning is a severe test—is not insisted upon, and further
that he has no opportunity, unless he is sufficiently
interested in his work to attend night classes, of learning
anything of theory while serving his time. Be this as it
may, it is evident that both systems are good from the
fact that each produces good men.

SOME NOTES IN RUSSIA.
(From a Special Contributor,)

VI.—-RAILWAYS AND WATERWAYS,

I¥ one desired a comprehensive single-sentence defini-
tion of Russian railways, to call them *‘‘both the best
and the worst in the world "’ would not be much beside
the mark. To the Englishman, brought to Russia on
business, a Russian railway may represent the quintes-
sence of what should not be; but regarded from some
other standpoints—not necessarily entirely Russian either
—we might copy some things with advantage. So far
as Russia herself is concerned, the railways are admirable ;
the country is happy in this, that time is not money
there, and only comfort needs consideration. To com-
pare a Russian with a Dritish railway is, therefore, for
this reason, idle.

In one way and another Russian railways have lately
come in for a good deal of description, the repetition of
which here would be of no particular advantage. I pro-
pose, therefore, to confine myself as much as possible to
certain minor details of interest to which attention is
seldom or never directed, viewing the matter entirely in
the light of the traveller.

The speed of Russian trains is a subject by now worn
tolerably threadbare ; most people are cognisant of the

fact that twenty-five miles an hour represents something
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like a speed maximum. The reasons—of which one hears
less or nothing—are twofold.

In the first place, Russian lines are laid very often
upon sandy or marshy soil, and a high speed might pro-
duce disaster. It is worthy of note that railway acci-
dents—other than the purely national ones caused by

explosives, and intended for the Imperial family—rarely |

occur in Russia. A second reason is that the lines
being mostly as unprotected as the prairie lines in
America, both moujiks and animals often stray upon the
railway, and the train has to stop till they can be per-
suaded to move away.

When all is said and done about speeds, however, there
is one thing to be urged for Ilussian trains—they are
always punctual. With their slow speeds and stoppages
that vary from fifteen minutes to an hour, the contrary
would not perhaps be easy. The starting of a Russian

train is a most tremendous business; a bell, then a |

warning whistle, a second bell, more whistle, then a third

edition of both. Despite this, however, there are folk |

who contrive to miss trains. There is no *‘ pay at the
other end " for the passenger who arrives at the last
moment, No one may travel without a ticket. At St.
Petersburg, for the expresses, it is necessary
station something like an hour beforehand if one has
luggage ; even a first-class passenger is only allowed the
veriest trifle free, the rest has to be paid for at high
rates, measured, it has been suggested, by what tfm
authorities, after looking at the passenger, thinks he
can afford to pay. It is a lengthy operation. Leaving
a train, too, is a matter of nearly an hour in the case
of people with luggage. There are no station cabs,
the omnibuses from the chief hotels and ordered vehicles
only are allowed to enter the station precincts; nothing
is witnessed like the every-day scenes at any London
terminus.

Wirballen, the frontier station opposite Eydtkuhnen, is
one of the best known in Russia. Here, in consequence
of the different gauge, all passengers have to change.
The frontier is lined with sentries upon the banks of a
small river, the German side of which is flat marsh land
for a good hundred miles. On the Russian side there are

e — - —

- abnormal number of sparks.
to be at the |

from Ostend—or Calais—to Petersburg is £4. The
extras by ordinary express come to more than half this;
when the additional expense of a day's extra food is
counted, so the excess is very slight, and by no means
disproportionate to the advantage. The Nord travels
little if at all faster than ordinary expresses; it makes
up time chiefly in Russia by the absence of long stops for
refreshments. At night, by the way, the Russian part of
it is lit just like all other Russian trains, with a solitary
candle.

Russian bridges are mostly of wood. There are few, if
any, bridges of the kind so plentiful in Germany, where some
of the finest looking bridges in the world can be found.
Directly one enters Russia these vanish, to be replaced
by dumpy wooden structures, such as might be found on
small British local railways.

Russian locomotives are curious things; England,
America, and Germany chiefly provide them. Some
of these locomotives, at a little distance, do not look
very unlike “ Puffing Billy "—they suggest that engine at
any rate. Others recall our Metropolitan Railway. All
burn wood, petroleum, and rubbish, and discharge an
There is said to be only
one Russian-built express locomotive, and this came to
grief on its first trial—smashed a connecting-rod, or
some such accident; so there does not appear to be
much probability of foreign-made engines being ousted
yet awhile. Dritish engines are regarsgtli as the best, but
German are most used. I heard several stories of old
or defective engines having been palmed off on Russians

by Germans, but do not know whether they are true, or if
true, more than in a few isolated instances. The strong
national hatred of Russians for Germans might account
for the tale. On the other hand, there are plenty of
instances of the same sort of thing in other trades.
Russia is somewhat of a * dumping-ground " for the
Germans, a practice that tells in favour of our rivals at
present, but which must eventually tend to our benefit.
The first Russian railway, from Petersburg to Zarsko-
jeselo, was opened in April, 1838. Its length was only 174
miles, It was a single-track line, very solidly con-
structed, at a cost of £12,000 per mile. It at once paid,
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Fig. 1—RUSSIAN RAILWAYS TO CHINA

fir forests and the everlasting flat plains alternately.
Wirballen station is equal to any in this country. The
customs-house is fairly quick, the ordinary passenger is
little bothered—not a whit more than he is elsewhere—
and the long wait is more Russian than necessary.

The ordinary expresses are chiefly made up of wagon-
lits, for which a supplementary fare must be paid. A
first-class passenger can travel on in a second-class
wagon-lit if he does not care to pay the first-class
i augplementu.ry,” Roughly, the first-class is 16s. from
Wirballen to Petersburg, the second class 11s. Probably
he pays the first, and goes by the second ; there is not
much way of telling. The latter for the stranger is,
indeed, the best, since by it he will meet the British
‘““ bagmen,” who are almost the only people from this
country who go to Russia—or who know much about
it—and Russia is a land where the railway passenger
needs advice. Some of these commercials have grown
grey in the service. No one finds out very much
as to what they do or where they go; secretiveness
is the order of the day with them, but there is no
doubt that many of these old hands carry on a
lucrative trade in machinery of different sorts. The
carriages are the usual wagon-lits, a corridor on the left
hand, the compartments to hold four each, a lavatory at
either end, and a passage into the adjacent cars. There
is no dining car in the ordinary express, but the inevitable
tea—stakan tchi—can be procured on board at any time.
For meals stoppages are made at various stations where
excellent restaurants exist. Russian trains are lit at
night in a most primitive fashion—a single candle
suffices for a compartment. Between first and second-
class cars there is little, if any, difference ; but the third-
class are bare wood, each compartment having four
shelves and some straw. The moujiks pack themselves
in these as they fancy. The whole train is well heated
with charcoal fires—rather too well heated very often.

The best train in Russia is the Nord express, which
runs through from Ostend to Wirballen, and thence to
Petersburg two days a week. In this way one can ft
from London to Petersburg in about fifty hours; by
the ordinary through express the journey takes something
like three and a-half days. The Nord is made up entirely
of first-class wagon-lits, and the supplementary charge

| 8 per cent. being got from it.

M. de Gerstner was its
engineer. In 1845 the Petersburg-Moscow line was
begun ; 400 miles, at a cost of about £2,900,000. Other
railways in working order or building before the * fifties”
were Moscow to Kolomna, 66 miles; Warsaw to Cracow,
156 miles, for half a million pounds; Petersburg to
Odessa, roughly a thousand miles down the 80th degree
of longitude, was projected in 1848, but never came to
anything ; in place of it, Moscow was connected with
Sevastopol as a main line at a much later date. The
earliest line was extended to Wilna, whence it went on to
Wirballen and to Warsaw. This latter place was con-
nected with Moscow, whence the line was carried to
Nijni Novgorod. A main line runs from Kharkov to
Nikolaieff. A main line also runs from Moscow to the Sea
of Azov, thence to Petrovsk on the Caspian, and an
extension to Baku is now open. From Baku a line runs
to Batum. On the other side of the Caspian the main line
runs from Krasnovodsk vwi Askabad, Merv, Bokhara to
Tehemkent, and Kokan in Turkestan. It is thence pro-
jected to Kulia on the frontier, and down across middle
China to Pekin. The famous Trans-Siberian Railway
may also be said to start from Moscow vid Toula to Samara
on the Volga ; thence it runs to Irkutsk on Lake Baikal.
The acunmpnﬂyinﬁlaketch maps, Iigs. 1 and 2, will help to
make all this intelligible. This past summer excursions
were run with a special train-de-luxe from Moscow to
Krasnoiarsk. The charge, everything except wine in-
cluded, was a little under £60, which, as it lasted from the
5th to the 24th of August, cannot be called very heavy.

The whole of the details published concerning progress
on the line beyond Lake Baikal need careful acceptance,
and Krasnoiarsk may still perhaps be regarded as the
virtual terminus. A great deal of the line has been laid
on sand, and will have to be re-laid before fast or heavy
trains can be run upon it. A large amount of peculation
was at one time practised ; and more than once it might
have become a Panama Canal but for the energy of the
projectors. The difficulties that have been encountered
are far heavier and more varied than is generally sup-
anad, and the expenditure one way and another has
een colossal.

From Vladivostok, the original terminus, the line has

been working to Khaborovsky for just two years, This

route is, however, abandoned, and the line will now run
from Vladivostok to Kiranova, thence to Petuna, where
it will join the line to Mukden and Port Arthur. A pro-
jected line runs from Mukden to Pekin. It is more pos-
sible than probable that the whole line will be open in
1905 as projected. There are enormous difficulties of all
sorts. However, the railway is a State affair, and the
Russian is a person of abnormal persistence. Somewhere
along the route gold has been found, but there is little
trustworthy information about it. Whether it is much

Fig. 2—RUSSIAN RAILWAYS AND B8HIP CANAL

or little, the Russian Government is sure to take care
that if any Johannesbergs arise they will be Russian
towns.

The railway is assumed to be a purely military one.
It is not. It will have military uses, but by no means
such great ones as is assumed. The Russian ideal of
strategy is to be leisurely; in such an enormous country
this will pay better, and it is at least open to doubt
whether purely military reasons would ever have pro-
duced the line—a bruised reed for military operations.

Fig. 3—RUSSIAN WATERWAYS

Siberia, however, is to the Russian moujik much what
London is to the pauper alien—it is a promised land flow-
ing with milk and honey. For literary purposes we
always paint Siberia as an awful frozen land, to which
despairing Russians are sent in convict droves. A certain
number of people who would be executed in other coun-
tries are thus sent, but of the 60,000 who went in 1898,
only a very small percentage were convicts. The rest
were free emigrants. So great is the desire to go, that
many emigrants have tramped all the way to the Amur
province, a three years' journey.
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The fact is, that much of Siberia is extremely fertile,
and to all intents and purposes it is Russia's Canada. 1t
is a country of boundless possibilities, as yet virgin.
The railway is needed t> open it up, and its rawson
d’étre lies there.

I'ares on Russian railways are very low—a species of
#one system is in operation; 3000 versts, roughly, 2000
miles —1989 is the exact figure—can be traversed for about
£2, against the £8 odd it would be by our parliamentary
trains. Oan the Trans-Siberian Riilway the first-class
supplementary fare is about 5s. 6d. for a single night, and
little over a pound for six—the time taken in reaching
Kmnui'arsk from Moscow.

Nearly all railways are State owned ; such as are not
are in process of being so. At the end of last year
27,644 miles of railway were open, and 7426 building.
Canals and waterways are intimately connected with
railways in Russia, The projected Baltic-Euxine Canal
has been dealt with in a previous article. For mercantile
purposes this waterway already exists, thanks to the big
rivers and junction canals. Siberia has some 28,000
miles of navigable rivers, and there are waterways across
a great deal of Siberia—see Fig. 3.

Numbers of canals were projected by Peter the Great,
and finished by his successors; and eighty years ago
there were fourteen principal canals in European Russia.
This included the Baltic-Euxine waterway completed in
1801. It united branches of the Daieper and Duna; the
artificial part of the waterway is less than twenty miles
long. Nature has done the rest.

IHARBOURS AND WATERWAYS.

Montreal.—The first of the piers which form part of the
works for the improvement of the harbour of Montreal has
been completed, and the Dominion steamship Roman berthed
there, the captain expressing the opinion that this pier ** was
superior to anything outside of Liverpool.” The pier is
1000it. long, 300ft. wide, with 30ft. against the walls at low
water. It runs out at an acute angle from the main harbour
wall and street which runs parallel with the harbour, and is
to be succeeded by others constructed in a similar manner.
The pier is built of crib work, and was commenced about a
year ago. The cribs are 151ft. long, the front compartment,
Oft. in width, being filled with stone, and the remainder with
material dredged from the harbour.

The works of which this pier forms part, after a long period
of negotiation between the different authorities concerned,
and a very strong controversy as to the merits of numerous
schemes submitted for approval, were finally commenced in
1801. The scheme was designed by Mr. John Kennedy,
M. Inst. C.E., the harbour engineer, to meet the require-
ments of a rapidly-growing trade, and for the protection of
the city from floods caused by ice blockades. By this pro-
ject the upper part of the harbour has been enclosed by an
embankment 1} miles in length, enclosing 250 acres, which
by this means is protected from the strong current of the
river, and from the violent action of the ice coming down the
stream on the break-up of the winter season. This embank-
ment, or “ guard pier,” is 45ft. in width and 20ft. above low-
water level, and is composed of the material removed in
dredging the harbour, the face being pitched with stone,
about one million cubic yards being required. The estimated
cost of this guard pier was £624,000. In connection with
the material used, a rather singular dispute occurred between
the municipal and harbour authorities, who in certain pro-
portions found the money for the work, as to the proportion of
payment. The quantity originally required was estimated
by “scow measure,"” that is, the cubic contents of the barges;
but as the work went on, it was found that it took 1} yards
scow measure to make one cubic yard in position, a much
larger proportion than was anticipated. One party to the
bargain declined to pay on scow measure, but only on the
waiﬂ actually done.

Within this Guard Pier the harbour has been dredged to
274ft, at low water, a depth which can be further increased
when required. The Lachine Canal connects with the new
harbour at the upper end, and the water from it and the
mills on the river is sufficient to keep up a constant flow,
The main street fronting the new harbour is to be widened,
and the low-lying parts of the city will be protected from
floods by a parapet wall carried along between the streets and
the wharf. I’rojecting from this rondway, at an acute angle,
are to be three piers similar to that already desecribed, giving,
with the new shore wharves, about 15,000 linear feet of deep-
water quayage. These works have been necessitated by the
growing trade of Montreal, about half the import and export
trade of the Dominion passing through this port., The har-
bour has now become the chief port in Canada. It is at the
head waters of ocean navigation, and is the meeting-place of
the grand inland system of navigation connected with the
Great Lakes; and is the terminus and headquarters of the
Canadian Pacific Railway Company, controlling nearly 9000
miles of railway; and of the Grand Trunk Railway, having
5000 miles. It is connected by railway with New York,
Boston, Portland, Halifax, and St. John. Its trade and
importance as a centre of distribution for the Dominion of
Canada is due almost entirely to the improvements which
have been carried out in the navigable conditions of the St.
Lawrence. Montreal 1s 986 miles from the Straits of Belle
Isle, and is situated at the head of that part of the river
which is navigated by ocean-going steamers. Originally
owing to shoals in the channel, vessels drawing over 10ft.
could not reach Montreal during low water in autumn. In
1844 the deepening of the river was undertaken by the
Government. In 1865 a channel 20[ft. deep had been
attained. In 1878 this was increased to 22ft., and 25{t. in
1882; and in 1888 273ft. was secured at ordinary tides,
which do not affect the channel beyond Three Rivers, about
70 miles below Montreal. Since then a depth of 274ft. has
been secured all along the channel at the lowest water in
autumn, at the part of the river which is beyond the influence
of the tides,

The shipping traffic has grown as the dredging improved
the navigable depth, and increased from 629 sea-going
vessels, of a tonnage of 683,854, in 1883, to 734 vessels, of a
tonnage of 1,006,900 in 1894. The average size of the vessels
increased from 1087 tons to 1495. The inland vessels num-
bered at the latter period 4666, with a tonnage of 979,800
tons.

The trade of Montreal will no doubt be further increased
as the facilities between the St. Lawrence and the inland
lakes bccome improved, One very important step in this

direction has been accomplished within the last few weeks
Ey the opening of the Soulanges Canal, connecting Lake
ntario with the river, and forming the last link in the chain
of improvements which the Government have for some years
past been carrying out, at a cost of about £13,000,000. Boates
deawing 14ft. of water can now pass from the sea to the
lakes. By this operation the cost of transporting lake
freights to tide water can be reduced to a level beyond the
possibility of competition by the American waterways.

Russian ports.—The statements which have recently been
in circulation as to the effect that the proposed canal for
uniting the Black Sea and the Baltic was to be commenced
forthwith, and that contracts had been entered into for its
construction, do not appear to be correct. The Twmes cor-
respondent at St. Petersburg, on the authority of the Assistant
Director of the Maritime Section of the Russian Ministry of
Finance, says that the plan of this canal has not yet
even emerged from the region of projects. It is not con-
sidered probable that this colossal enterprise, which is esti-
mated to cost nearly £24,000,000, will proceed beyond its
present projectory stage before the completion of the great
Siberian Railway. The Imperial Exchequer is already over-
burdened with the financial responsibilities of this great
railway and other costly works in the Far Kast.

A statement to the effect that the Russian Government
intended to close the principal ports in the Black Sea, the
Baltic, and the Far East, to shipping in 1900, seems to be
equally without foundation. 1t has been determined to
separate as far as practicable her great naval arsenals and
fortresses on the seaboard from her commercial ports, and
for this purpose Sevastopol is to be closed to commercial
vessels this autumn; and the accommodation at Kronstadt
for trading vessels will in the future be very much more
limited than it is at the present time. To compensate for
this a new port has been created twenty miles further inland
and nearer St. Petersburg, but even with this the accommoda-
tion for merchant vessels trading to this part of Russia is
very limited, and frequently a large number of vessels is
obliged to lie out at sea waiting for vacant berths, and foreign
shippers are beginning to object to send their steamers to
St. Petersburg, unless at very high freights, owing to the
serious delays to which they are exposed. In the meantime
the port of Libau is being built and equipped for commerce
as well as for a winter station for the Baltic fleet. Windau
and Pernau are both to be improved for trade. Novo Rossi-
lisk, on the Black Sea, a port through which nearly 400,000
tons of grain and other merchandise pass in the year, is offer-
ing increased facilities of every kind to foreign shipping;
Mariopol, on the Sea of Azoff, is being furnished with piers
and other appliances for the convenience of shipping. As
regards the port of Nikolaieff, in the Black Sea, where three-
fourths of the vessels trading are British, great complaints
are made as to the growth of a large sandbank, which forms
a bar, and prevents vessels drawing over 18ft. from crossing.
As the vessels carrying grain, the chief export from this port,
generally draw 20ft., this sandbank is a great hindrance and
danger, frequently from three to four vessels being stranded
on it at one time. The attention of the Russian autho-
rities had frequently been called to the growth of this bar,
but so far nothing has been done to dredge it away.

Three important works in the South of Russia have now
been finally elaborated for examination by the Minister of
Ways and Communication, namely, the excavation of a sea
canal between Kherson, at the mouth of the Dnieper
and Odessa ; the deepening of the port of Tanganrog, in the
Sea of Azoff ; and the deepening of the Kilia branch of the
Danube.

—

ENGINES IFOR THE SHEFFIELD ELECTRIC
TRAMWAYS.

We give this week as a supplement drawings of one
of two pairs of vertical engines which are about to
be erected for the Sheffield City Council, which engines
are to drive electric generators for transmitting the
power to the tramways. The engines are of the slow-
speed type, and the construction of this particular type
of engine by home makers has been the subject of much
controversy at Glasgow and elsewhere, and they are therefore
particularly interesting in showing the results of one British
maker’s investigation into the stress which is likely to come
on slow-speed direct-connected traction sets.

Mr. H. W. Morley, of the firm of Cole, Marchent, and
Morley, Limited, of Bradford, the builders of these engines,
writes us as follows respecting their design and proportion.

“The engines are designed to drive a 500-kilowatt electric
generator, which generator has beensupplied to the Corporation
by the British Thomson-Houston Co., of London, and made by
the General Electric Company, of America. The normal load
of the engine, reckoning efficiencies, will therefore be, under
ordinary conditions, about 780 indicated horse-power; but
the condition of working of the machine is that the engines
should be capable of safely turning 1000 indicated horse-
power, with a boiler pressure of 150 lb. per square inch, and
working either condensing or non-condensing. These condi-
tions are very onerous. The great advantage of the slow-
speed generator is that, for ghort periods, it can carry a very
heavy overload, and momentarily, generators are made which
can carry 100 per cent. overload. It is the endeavour of
engineers of electric tramway generating stations to put
down a unit for the mean load, and thus there have arisen
for tramway work the terms normal: or mean load, overload,
and momentary maximum load ; and with the heavy genera-
tors the point of most economical working of the generator is
generally about the point of most economical working of the
engine,and the overload on the engine becomes a question of
adjusting the cut-off in the cylinder to suit these overloads.

. As regards the stresses on the engine due to the variations
of luad, if the engine is designed for its maximum load on
the low-pressure cylinder, and for its minimum load on the
high-pressure cylinder, adopting the usual factor of safety
which staticvary engine builders use in their best practice, no
further stresses can be put on to the working parts due to the
steam pressure, but with variable loads the boilers are
more liable to prime, and this requires additional pre-
caution in the proportioning of the parts, and the drain-
age of the cylinders, The variations in load also have an
effect cn the bearings, which require to be of more ample
proportions than the usual practice.

“The enginesillustrated are arranged to run at a normal
speed of ninety revolutions per minute. The high-pressure
cylinder is 20in. diameter, the low-pressure cylinder is 40in.
diameter, and both are 3ft. 6in. stroke. The piston-rods are
44in. diameter, and the crank-pin journals 63in. diameter, by
8in, long. The fly-wheel is built up in sections, having a
separate boss, eight arms, and eight separate segments, The

boss is constructed in a similar way to that illustrated in
your paper on January 14th, 1898, and the arms are secured
in the same manner. The rim, however, is secured together
at the joints by arrow-headed tie bolts, and the section of
the rim is adjusted so that the reduction in section for the
tie bars does not materially affect the strength of the wheel,
the metal being taken out by cores in other places to allow
for this. In several American wheels, which I calculated
when in America, I found that the reduction of section by
these arrow-headed bolts amounted to 40 per cent. The
wheel is also proportioned for bending between the arms.
No piece of cast iron in the fly-wheel, under normal running
conditions, is stressed above 1000 lb. on the square inch.
Even in the best conducted establishments accidents happen,
and it is not an uncommon occurrence in some districts for
short circuits to take place in the line, and, in spite of the
most wonderful contrivances, for the load to be thrown
back on to the generator. In cases of very heavy short
circuits not only has the generator behind it a known and
limited power of the steam engine, it also has the energy of
the fly-wheel, and in cases of very sudden short circuit the
energy of the fly-wheel is of very considerably more account
than the power of the engine. Totake these sudden stresses
and also to strengthen the shaft in a way which I will refer
to later, a flange is cast on the side of the fly-wheel boss, and
a flange of similar dimensions is also cast on the armature
spider. The two are accurately machined and securely
bolted together on the shaft. The stresses then are trans-
mitted from the fly-wheel to the armature by means of this
coupling, and the shaft is entirely free from any torsional
stresses, which are to be transmitted from the fly-wheel to
the armature. With reference to the crank shaft, this
requires to be of very ample proportions, but I am rather of
the opinion that the stresses which it has to carry have been
very much exaggerated. For many years in mill practice
we have put heavy fly-wheels on to these shafts, and have
been used to allowing for the heavy stresses set up, not only
those due to the fly-wheel, but those due to the pull of the
ropes. The crank shafts of engines for traction work have
rather more difficult conditions to fill. Generally, the crank

shaft is longer between its supports, and in addition to the

ordinary stresses due to the weight, magnetic pull has also

to be allowed for. This magnetic pull can be a very con-

siderable quantity, and, I believe, in the generator which 1s to

be applied to our engine the pull on the armature, due to

being one-sixteenth out of centre, would amount to eleven

tons ; if it were one-eighth out of centre, it would amount

to about forty-four tons. These amounts would vary under

different conditions of load, but may be considered approxi-

mate. Arrangements, however, are usually provided on the

generator magnets, so that if the engine bearings wear down,

the magnets can be adjusted to allow the armature to work

in a central position. This pull on the armature does not

materially affect the bending strength of the crank shaft, as

the armature fits as a sleeve on to the chaft; the fly-wheel

also fits in a similar way, and, as above pointed out, they are

bolted together by a coupling, thus reinforcing the shaft for

bending strength. The shaft, however, requires to be larger

than usual so as to give an extra bearing area and allow for

part of the magnetic pull. The size of the shaft in the

Sheffield engines is 15in. diameter in the necks, and 17in.

diameter in the middle. Each of the main bearings is 30in.

long. Inorder to allow for any inequalities in the settlement

of the foundations, the main engine bearings are constructed

to swivel slightly, which swivel is also an advantage in such

long bearings in case one pedestal wears down faster than

another.

“In addition to the illustrations of the engines, I am send-
ing you also a detail cross section of the cylinders. You
will notice that the engines are fitted with Corliss valves,
and that these valves have been placed in the cylinder
covers. We do not adopt this type of construction for hori-
zontal engines of this size owing to the difficulty of examining
the pistons; but this difficulty is not so great with the
vertical engines, as the covers are more accessible. The
cylinders are jacketed, the steam passing round the barrel on
its way to the steam valves. This method is applied to both
cylinders.

“I also enclose you a drawing of our improved Corliss
gear. The trip motion is similar to the old Spencer-
Ingliss type double-clip gear, and retains the balanced
feature of that gear in having a double clip or wearing pieces.
We have, however, taken the slide rod right through the
shuttle, which lessens the wear on the gear, and reduces the
weight which the dashpot has to draw back. Wrist plates
are used to drive the Corliss valves, as more power can be
obtained in opening the steam valve and a quicker opening,
and the exhaust valves can be reduced in diameter, lessening
the clearance. There are few mechanical motions which
require so carefully proportioning as a Corliss gear, and few
which have to work under such heavy conditions and have
to be controlled with such accuracy. The steam valves would
in a mill engine have to open to their full width in about
one-third of a second, and would close the steam port in about
one-sixteenth of a second. The valves of the high-pressure
cylinder would weigh approximately 501b., and of the low-
pressure cylinder 1561b. For some time there was consider-
able difficulty in working Corliss valves at a high speed,
owing to their breakage due to quick closing. To increase
the weight only added to the difficulty at one place, whilst
reducing it in another. We therefore design our Corliss
valves as light as possible, prevent them dipping into the
ports by a judicious arrangement of guards, and arranging
our dashpots with long cushions, which compels us to put
more than the usual amount of lap on to the Corliss valve.
In the traction engines we use the vacuum dashpots, as we
can get more power at the earlier cut-offs and equally prompt
closing at the late cut-offs. The engines illustrated are to be
enclosed, and forced lubrication is to be used.”

BeTwegN January 13th, 1808, and August 18th, 1899,
new lines of railway of a total length of 3171 miles were thrown
open for traffic in European and Asiatic Russia, During the same
period a second line of rails was added to already existing single-
track railways to the extent of 265} miles, Thus the total length
of railways in the whole Russian Empire on August 13th last was
30,321 miles, of which 5465 miles are lines with a double track.
European Russia possesses 15,499 miles of State railways, of which
total 4418 miles are double-track lines, and comprise Y884 miles of
double track. Thus the main railway system of European Russia
has a total Ien%th of 24,917 miles, including 54064 miles of double-
track lines. he secondary railways have a length of 410§ miles,
inclusive of 164 mcilas of double tracks. From these figures it will
be seen that the entire railway system of European Russia amonnts
to 25,357} miles, which include 5423} miles of double track. Asiatic

Russia 9043} miles of railw d the Grand Duchy of
Finland 1620 miles, OGRS e iz
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WARSHIPS UNDER CONSTRUCTION IN THE UNITED KINGDO.

IN order to afford a comprehensive view of the shipbuilding in progress throughout the United Kingdom, the
following statement of the war vessels which are at present under construction has %&en compiled by Lloyd's. For
this statement, it has been assumed that a vessel may be regarded as ** under construction "’ from the commencement
of the laying of her keel to the time when she is ready for her steam trials. Of course, when this latter stage is
reached, the eElmE have usually still to be placed on board, and the vessel to be fitted out, before she is ready to be

Elements of Precise Surveying and (feodesy. By MANSFIELD
MEernBimaN, Professor of Civil Engineering in Lehigh Uni-
versity. First edition, first thousand. New York: John
Wiley and Sons.
1899.

ORDINARY or plane surveying may be distinguished from

more pretentious geodetic operations by the fact that its

sphere of action is usually so limited as to render it un-
necessary to take into account the curvature of the
earth’s surface. Unless, therefore, a civil engineer, like

his military brethren, should be engaged in im-

portant and extensive trigonometrical and topographical

surveys and triangulations, only a comparatively few of
the principles of astronomy and geodesy are really essen-
tial to him. It is not a matter of very great moment to
him whether the figure of the earth is that of a spheroid,
an ellipsoid, an ovaloid or a geoid, all of which figures

are treated of in a historical and interesting manner, in a |

chapter towards the end of this volume. The higher
principles of both geodesy and astronomy, those of the
latter particularly, are special sciences in themselves,
and demand therefore special courses of study and in-
struction, not only in the theory, but in the practical
management and manipulation of the more delicate, and
at the same time more powerful instruments employed by
the operators. Without in any way undervaluing the

chapters relating to spherical and spheroidal geodesy, we |

are more concerned with those of a more practical cha-
racter. Some useful hints are given in Chapter II. upon
the handling of the transit instrument, and much precise
information respecting methods for the detection and
correction of errors liable to occur in ordinary triangula-
tion. For the measurement of base lines, the author
advocates the use of long steel tapes, as they have
proved capable of giving exceedingly accurate results,
and a high degree of precision may be obtained more
rheaply with them than by any other method.

While stating that it frequently happens that the
transit and theodolite are employed forlevelling purposes
in topographic surveys, the author is careful to pointout,
and repeats his warning on page 230, that the method of
running sections by vertical angles is not cne to be
generally recommended. He remarks—and we perfectly
concur with him—**in no case, however, can this work
attain a degree of precision comparable with that done
by spirit levelling” It may be noticed that in the
chapter on “‘Spherical Geodesy,"” the honour is awarded to
a I'renchman named Picard, as the first to use spider
lines in a telescope. There has always existed a good
deal of discussion respecting who was the first to
introduce cross hairs in the focus of the telescopes of
surveying instruments. It is a mistake to suppose that
spiders’ webs were adopted ab initio. They were not in
use until about the year 1773, when Fontana advocated
their claims. Latterly the credit of employing horse
hairs for the first time has been given to an Englishman,
William Gascoigne, who alludes to both hair and thread
250 years ago. l'icard could hardly have been the intro-
ducer of the spider lines, as he himself applies to them
the term ** cheveux.” Recently, in some instances, the
cross wires—for silver and platinum have both been
included in their manufacture—have been altogether
abolished, and fine points of metal or glass reaching only
to the centre of the field of vision substituted for them.

In all geodetic triangulations, which subject is well and °

London : Chapman and Hall, Limited. |

different distances,

commissioned ; but she is, nevertheless, structurally complete.
At Royal Dikyard. A% privats yards, Total.
Nationality. Description. Di - o
isplace- Displace- Displace-
‘ Yard. No. " wy Yard, | Noo: | " oment | 2% | aemt.
| Tons. Tons. Tons,
] ; Ghathnmrt 2 gg,ggg Barrow 1 12,950 |\
: Davonpa 2 | 80, Birkenhead 2 26,950 . -
1a% claes battleships Portsmouth| 2 | 80,000 | Blackwall |3 | 40,050 |(!3 | 184850
! — - — Jarrow 1 14,000 |,
" Pembroke 1 14,100 girruw 2 24,000
. . = = = lydebank = 2 | 24,000
1st ¢'ass armoured cruisers- I = = - Gliangow 1 9 800 I 9 | 11,000
: -— — — Govan 3 38,100
1st cliss protected cruiser = Pembroke 1 11,000 - — — 1 11,000
2nd class protected cruiser. .. — - — Glasgow 1 5 600 1 | 5,600
drd class protected cruiser... Chatham 1 2,200 — —_ — 1 2,200
British Sloops ...| Sheerness 4 3,920 | Birkenhead 2 1,960 | 6 ’ 5,880
oot | Ganboats - - — — Liverp-ol 2 1,400 2 1,400
| Birkenhead 2 |
| Chiswick 1 |
Clydebank 3 | ,
Govan 2 - =
Torpado boat destroyers — — == S b s g | 5720 18 | 5,720
Hull 1 | '
- Jarrow 4 |
| | Sunderland 1
Royal yacht ... .. Pembroke 1 4,700 - _ — 1 4,700
W ey T 14 125,920 — 38 | 205,430 | 52 | 331,350
f . I Barrow W 1 15,_2{!'1] 1
Armoured vessels .., — — — | Clydebank 1 15,200 |+ 7 12,740
|| Elswick | 5 | 42,340
Protected cruiser ... — — — Low Wa ker 1 4,170 1 4,170
| Birkenhead 1 300 |} |
Chiswick 1 300
Foreign, or not stated- | Torpedo boat destroyers — — — < | Clydebank | 3 1020 | 9 2,920
Elswick 2 700
.| Poplar 2 600 | | |
Torpedo boats - — —_ Poplar 11 1,500 11 | 1,500
River gunboats — — Chiswick 2 300 2 300
|  Total... = = - 30 | 81,630 | 30 | 81,630
British and foreign Total... — 14 | 125920 | 68 | 287,060 | 82 | 412,950
|
LITERATURE. practically treated in Chapter IX., the main features are

- common to the engineers of every country, although the
details, that is, the mode of applying the common princi-
ples, is susceptible of considerable variation. Thus the
preliminary reconnaisance, the location of the proposed
stations and landmarks, the arrangement of signals for
the observing of the necessary
horizontal angles, and the computation of the
triangles in both the primary and secondary
series of triangulation, are alike indispensable to
every large survey. When observing in this chapter
that during the progress of field work vertical angles are
often taken in the manner already alluded to, it is laid
down as a rule that such angles are always to be measured
by an instrument having a full or complete vertical
circle, so that the double altitude or double zenith distance

may be obtained by reversal. The practical gist of this
statement resolves itself intoa caution to young engineers
not to invest their money in the old-fashioned cradle
theodolite, which is fitted with only a semicircular vertical
arc, and is not yet quite out of date, although all but
superseded by the more modern transit pattern. Six
tables are added at the end of the volume, and the use
and explanation of them is given in Chapter XI.

Beyond mentioning that photographs of the portions of
the horizon, where it seems probable that stations may

- be placed, should be taken, the author makes no further

allusion to the application of that wonderful process to
the purposes of surveying. We may, therefore, be excused
if we very briefly refer to the recently great and highly
useful progress it has made in that direction. The title
of “ Photogrammetry " has been bestowed upon the art,
which enables plans, sections, and exact topographical
measurements to be obtained by means of photographs.
During an extensive survey carried out in the Tyrol three
years ago, for the purpose of investigating the action of
glaciers, the position of 2000 points was ascertained by
means of photography. The points thus fixed were at an
altitude varying from 7200ft. to 12,800ft. above sea level,
and a plan of them was plotted to a scale of y5ls5 in
which separate contour lines 82ft. apart were delineated.
About the same period some noticeable photographic
surveys were successfully undertaken in our Dominion
of Canada. This method was previously adopted some

| Construction, Installatvon, and

ten years ago in the survey of the principal chain of the
Rocky Mountains, and over 200 square miles were com-
pleted in one year. The results of a future survey embrac-
ing about 450 square miles were plotted to a scale
of wgdoo, and subsequently reduced to half that scale for
publication. Mr, Merriman’s volume is a valuable text-
book upon what he appropriately designates as ** precise
surveying,” which may be understood to include all
those descriptions of surveys in which time or rate of

- progress is entirely subordinate to considerations of minute

accuracy and precision.

— — —_— e

SHORT NOTICES.

Electric Bells and Alarms, A Practical Handbook on their
Repair. By F. E. Powell
London : _llawl]nm and Ward, Limited, Price 6d. net.—This
1s a practical little troatise on electric bells, It is well illus-
trated and clearly written, and will, we think, appeal not only to
the amatenr who delights in fitting his own, and meddling with

other people’s bells, but also to the professional bellfitter, who will
be glngat?u have a h'a.nd}' source of iffnrmn.tinn. '

The Principles and Practice of the Valuation of Gas,

and W

Electricity,
atevworks for Assessment Purposes,

By Thomas Newbigging,

Assoc. M.I.C.E. Second

M.I.C.E,, and William Newbigging,
fice of the Journal of (Fas-

edition. London: Walter King, [
lighting, 1899, Price bs,—The first edition of this useful little
volume ap in 1891, The present edition has been revised

and extended by the addition of recent judgments delivered by
the superior courts. The rating of water and electricity works
is now included,

Tables of Squares : Containing the true Syuvare of every Foot and
Fraction thereof from 0 to 100st., advancing by one-sixteenth of an
inch, By John L. Hall, ew York: The Eogineering News
Publishing Company. — This is a very comprehensive table of
squares. It commences with fractions of a foot, and concludes
with the square of 100ft,, rising by sixteenths of an inch. The
paging corresponds with the tables, so that the place required is
readily found. The system of tabulation is good, and as the book
is quite small and thin, it onght to find favour with those who use
tables of square feet, ’

BOOKS RECEIVED.

La Télégraphie sans fils., Par André Broca.
Villars, 1899, Price 3f, 50c.

Heat for advanced Students, By Edwin Edser,
millan and Co,, Limited. 1899, Price 4s. 6d.

1he Elements of I'hysics for use in High Schools. By Henry Crew,
Ph,D. London: Macmillan and Co., Limited. 1899, Price 6s,

A Text - ook l";f‘ I’J’dyﬂ.ﬁ!. B}" Ww. I“'rﬂ.tﬁﬂﬂ, A R.C.S., B.Se.
(London). London: Longmans, (ireen, and Co. 1899, Price
10s, 6d.,

Transactions of the Instetution of Naval Architects., Vol xlhi.
Edited by George Holmes. 1899, London: Office, 5, Adelphi-
terrace, W.C.

Handbook of Optics for Students of Ophthalmology. By William
Norwood Suter, B.A., M.I), London: Macmillan and Co., Ltd.
1899, Price bs.

Analyce Chimigue Qualitative.
édie Scientifique des Aide Mémoire,
5“1' des Grands-Augustins, 55,

The Construction of Roads and Streets, with Historical Sketch of the
Development of the Art of Road-maling, By W, H. Maxwell, C.E,,
with numerous specially prepared illustrations, London: The St,
Bride's Press, Limited. 1899, Price 3s. 6d.

Practical Plane and Solid (eometry for advanced Students,
Adapted to the Requirements of the Advanced Stage of the South
Kensington Syllabus. By Joseph Harrison and G. A. Baxandall.
London : Macmillan and Co., Limited. 1899, Price 43, 6d.

The Chemical Trade Journal of Chemical Manufacturers, Mey-
chants, Agents, and Brokers, Assayers, and Analysts, and Malers of
Chenmical Plant and Materials in Ureat Britain and frefand, 1899,
Manchester : Davis Bros,, 32, Blackfriars-street.

Report to the Hon. Samuel H. Ashbridge, Mayor of the City of
Philadelphia, on the Exlension and Improvement of the Water Supply
of the City of Philadelphia. By Rudolph Harin%, Joseph M.
Wilson, Samuel M, Gray, Commissioners, Philadelphia, 1899,

Paris: Gauthier-

Liondon : Mac-

Par M. E. Pczzi-Escot, Encyclo-
Paris : Gauthier-Villars,

THe INstiTUeTION OF CIviL ENGINEERS,—The meetings of this
[nstitution will be resumed on Tuesday, November 7th, at eight
p.m., when the president, Sir Douglas Fox, will deliver an ad
and after the presentation of the medals awarded by the Council,
will hold a reception in the library.

PROFESSOR RIEDLER AND THE CHARLOTTENBURG CENTENARY.—
Oa the occasion of the centenary of the Technical High School at
Charlottenburg, the Rector, Professor Riedler, being desirous of
marking the event by some durable memorial, had prepared a
review of the growth and development of the high-speed motor in
connection with those applications with which he bas been more
particularly associated, namely, pumping engines, air compressors,
and blowing engines, the examples being selected over a very wide
range both 1 Europe and America, This, however, has gone so
far beyond the dimensions originally planoed as to have developed
into a volume which, under ordinary conditions, could only be sold
at a price beyond the reach of many at least of the younger mem-
bers of the profession whom the author wishes especially to reach.
He has, therefore, determined to bear the whole cost of the pro-
duction himself, and to present the work to the Verein Deutscher
Ingenieure, subject to the conditions that it be sold at a moderate
price, and that the whole of the receipts be applied to the Hilfs-
kasse of the Society, a fund which is similar to the benevolent
fund of the Institution of Civil Engineers, These conditions
having been accepted, the work will shortly be obtainable from
Mr, Julius Springer, 3, Monbijou Platz, Berlin, N., at the price of
12 marks per copy. The title is ** Schnellbetrieb,” and from the
table of contents circulated with the notice, we gather that it is a
volume of 533 quarto pages, with about 1300 illustrations and
diagrams, and includes notices of the newer developments in the
class of engines treated, including a final study of the blowing
engine driven directly by blast furnace gas. As the offer is not
restricted to members of the Society, we reproduce the above in-
formation from our contemporary the Zeitschrift des Vereines
ﬂengaehfr Ingenieure, as likely to be of interest to many of our
readers,

YORKSHIRE COLLEGE ENGINEERING SocIETY, — ** Workshop
Training with Technical Education ” was the subject of the opening
lecture of the session in the engineering department cf the York-
shire College, by Mr. Wilson Hartnell, M,I.M.E., Mr, H. McLaren
in the chair. The lecturer urged that workshop training—often
misunderstood by students—was necessary to the engineer in
order to fit him to take any useful position in engineering works.
Students had from time to time applied to him for places, but as
they bad had no workshop training he was compelled to say they
would not suit. The manager of a large works employed in one
instance a dravghtsman who had bad technical instruction but no
practical experience, and that man proved a great disappointment
—he was of little service. A man might have won a Whitworth
Scholarship and yet, without practical experience in the workshop,
be no use whatever. Scientific conceptions were, he said, abstract,
unreal, and necessarily omitted many things; but in deal-
ing with realities every fact must be carefully weighed, and
bhave its due place. Mental qualities which made the student
were not necessarily the mental qualities which made the
successful man in dealing with his fellow- men. The lecturer
suggested that every student who wished to advance in engineer-
ing and who took up the profession should be in the position of
an employé. He enlarged on and emphasised the value of work-
shop experienco, pointing out in detail how the student without
that experience would be at a disadvantage. Persons without
that experience were, to his mind, utterly unfitted for positions of
trust and responsibility, whereas the possession of it gave a man
an insight into the relations between ruler and ruled, into questions
of discipline and organisation, and into details of management on
which the success of an establishment depended. Experience of
that kind familiarised a man with hand work, tool work, and the
erection of machinery in the works and outside, At the same
time, there were advantages in a scientific training of the mind—
those of close observation, correct and logical tbinking, and the
drawing of conclusions, all this leading to self-confidence, Work-
shop experience he, however, looked upon as a sine qud non if
success As an engineer would be attained, The student ought to
have curiosity, but a trained curiosity, or he would get into
trouble, and he should be careful not to have too much modesty.
The advantage of a college education he fully admitted. Mr.
Wilson Hartnell was warmly thanked for his lecture. About
thirty new members were admitted,
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SINGLE CYLINDER ROAD

CLAYTON AND SHUTTLEWORTH, LINCOLN, ENGINEERS

EOCOMOTLEY E

SINGLE-CYLINDER ROAD LOCOMOTIVE.

Ovr illustration shows a new type of road locomotive
which has just been constructed by Clayton and Shuttle-
worth, of Lincoln. We recently had an opportunity of
inspecting this locomotive just as it had returned from a
somewhat severe road test. This was the hauling of a load
of thirty tons, made up of a 25-horse portable engine filled
with water, and a trolley loaded with pig iron, up Canwick
Hill, near Lincoln. This hill, as many of our readers will
be aware, is long, and for a good stretch the gradient is as
ruchaslin9 We are informed that the test was in every
way successful, as also had been the brake trials and fast-gear
runs over uneven ground.

The locomotive has been built to do long journeys, and
appears to ba very strongly constructed. In addition to the
ordinary water tank at the rear of the engine, there is also a
second tank fitted beneath the boiler barrel. These two tanks
are connected together by means of a pipe, in which is a cock
worked from the driving platform, which prevents waste of
water when the engine is mounting heavy gradients. The
water carried is sufficient for a run of ten miles and over with
full load. There is a footboard running the full length of the
boiler barrel which allows the driver to have access to all
moving parts without dismounting. There are two speeds,
the ¢ fast " being four to five miles an hour, and the * slow "
two to three miles an hour. The driving wheels are 6ft. Gin.
in diameter, and have a width of 1ft. 6in. The working
pressure is 1501b., the cylinder is 9in. in diameter and 12in.
stroke, and the fly-wheel is 4ft. 6in. in diameter. The fire-
box is of the ordinary locomotive type for burning coal.

EARLY CENTRAL BUFFER SYSTEMS.

AT the present time, when there is much incoherent talk
about the supposed inefficiency of our time-honoured system
of side bufiers, and when the merits of everything American
are so loudly proclaimed, it may be of interest to recapitulate
the brief history of central buffers in this country.

Apparently the first passenger line which completely fitted
its rolling stock with central buffers was the Dublin and
Kingstown. Very little experience existed as to the effects of
different modes of coupling or buffing. The Liverpool and
Manchester Railway had by no means devised a satisfactory
system during the four and a-quarter years the line had been
at work, The Dublin and Kingstown, opened December 17th,
1834, must have been little better ofi at first, for though
buffers of some kind seem to have been applied, they were so
deficient in elasticity that many passengers had their heads
knocked together during the opening runs on that day. A
Dublin correspondent of that time naively reported that “ a
few broken heads do not throw much damp on a scene of
Irish amusement where everything else goes well.”” How-
ever, it was found that the violent bumping at every stoppage
would not do, and the company's secretary, Mr, Thomas F.
Bergin, promptly devised and applied to the whole stock a
system of ‘ through buffing.” As the name implies, the
buffer rod went through the vehicle in a welded iron tube
fyin, thick and 3in, in diameter, and projected 2ft. at each
end. To allow for the different levels of adjoining coaches,
as they were full or empty, the aperture in the headstock
was 3in. wide by 9in. deep. Upon the ends of the rod were
large leather pads stuffed with some resilient material, and
behind these a yoke of iron, sliding freely on the rod, and a
little larger than the diameter of the buffer head. Chains
and hooks being applied at each end of the yokes, the latter
were drawn close to the buffer heads when these were in con-

tact, and hocked up as closely as could be managed
the tube was coiled, for 4ft. within each end of the vehicle,
a strong spring, confined between a collar formed upon the
tube nearly over the axle, and a small box with friction

U pon

rollers placed just inside the headstock. About under the
centre of the coach were other friction rollers, the tube being
able to slide in and out under the vehicle to the extent of 2ft.
It is evident that a concussion would drive the buffer tube
and rod inwards, compressing the spring against the roller
box at the opposite end, such spring restoring the tube to its
normal position when the pressure was taken off, The
apparatus was found to answer very well with the light
weights and slow speeds used on the line, the trains running
with great steadiness., The first cost of the system was
estimated at £50 or £60 less per vehicle than the side buffers
and transverse springs then used—but without screw coup-
ings—on the Liverpool and Manchester Railway.

It was Booth's invention of the screw coupling which saved |

the reputation of side buffers, and, in fact, it seems to have
been applied later on to screw up the yoke couplings of
Bergin's apparatus. An excellent drawing of the latter, repre-
senting a Dublin and Kingstown second-class coach, 1s to be
found in the specification of Bergin's patent, No. 6781, May
4th, 1835. So far as we know, his buffers continued in use
till the line was widened to the Irish gauge of 5ft. 3in., about
the year 1858,

On the same line of railway another form of central bufier
was tried early in 1836, though the inventor seems only to
have used a central one to work in with Bergin's, and not
from any conviction of its superiority over side buffers. One
of the open ten-seated third-class coaches was fitled with
Mallet's ‘‘hydro-pneumatic " buffer. A cast iron cylinder, |
6in. in diameter, and about as long as the wheel base, was |
fixed below the vehicle, and was traversed by a strong con- |
tinuous buffer rod of iron, 2tin. thick. This rod carried a
solid piston packed with leather collars, which under normal
conditions was in the centre of the cylinder, there being
stuffing-boxes, of course, at each end. Cast upon the ends
of the cylinder were two upright domes or air vessels, which
projected under the seats. The horizontal cylinder was
filled with water on each side of the piston through a screw
plug, but the domes contained air forced in at about 151b. |
pressure per gquare inch. When the buffer rod was driven in
by a blow, it, of course, compressed the air and water at the
furthest end of the cylinder, and reduced the pressure in the
other end by giving the air room to expand, whilst the highly-
compressed air would bring the piston back to the central
point where the pressure on each side would be equal. Here
again the buffer rod had 2ft. play, and projected considerably
beyond the end frames. There were stops or counter heads
upon the rod to prevent its being driven so far into the
cylinder that the piston would strike the cover, but it is
pretty evident that the stop would break and displace the
cylinder if it reached it. In practice it was found that the
recoll of the buffer was much too slow, the friction of the
piston being so great that it would not return Lo the centre
of the cylinder by some inches. The apparatus when full
weighed about 9% ewt., which is, of course, a great deal for a
vehicle of perhaps five tons, and in
general clumsiness and
never extended to any more of the stock. Mr. Mallet also
designed a station buffer on the same principle, of most im-
posing diumensions, the plunger being 3[t. in diameter, with a
stroke of 34ft., but it does not appear that it was ever
erected.

A train of low-hung coaches, devised by Mr. W. J. Curtis,
manager of the locomotive department of that line, was put
in service on the Greenwich Railway, when only a small
portion of it was open, in the summer of 1836. The leading

consequence of its |
inefficiency was seldom used, and |

coach had a central buffer, a draught spring being fitted to
the engine and the two connected by an iron rod, or pin-and-
eye arrangement. The other vehicles were also connected by
bars, but the rear vehicle must also have had a central
buffer for use on the return journey. Most of the stock, if
not all, was either built on or altered to Curtis's system, in
which the soles were placed below the axles, and but a very
few inches above the rails, the idea being that one sole
would bear on the rails if the coach got offi and so act as a
brake or drag. Drawings of these extraordinary carriages
may be found in the Mechanics’ Magazine for July 2nd, 1836.

The Norris bogie single-driver engines, sent from FPhila-
delphia to the Birmingham and Gloucester Railway in 1840,
had at first central buffers between engine and tender, but
being soon converted into tanks, the arrangement was dis-
carded, the company using Booth's screw coupling and side
buffers for all its stock.

On December 28th, 1840, Mr. W. B. Adams procured a
patent, No. 8756, which included amongst other matters the
use of elliptical springs placed between a detached buffer
beam and the headstock. The draw-bar came through the
centre of the spring or springs, for one or two, as preferred,
could be used, set with either their convex or concave sur-
faces towards each other. There were two buffer heads, but
they acted, of course, like one central buffer. Vertical

 springs could be used, but it was proposed to have them

transversely. Mr. Adams denominated them * shifting
fulerum springs,” and seems to have had some measure of
success in introducing them, for it was reported in 1842 that
the Hamburg and Bergedorf line used them, and that 73
sets of double-buffer springs, and 50 sets of single ones, on
Adams’ principle, had been supplied to different railways.
The South-Eastern Railway, then only open from Redhill to
'I;unhridge, was said to have 25 of its 72 coaches fitted with
them,

Several of the Midland express engines were provided with
central buffers to the tenders to work the Pullman cars on
their introduction by the late Sir James Allport in 1874, but
both cars and tenders were soon altered to side buffers. The
close-coupled suburban trains on the Brighton Railway, used
since about the same date, may perhaps be considered
examples of central buffing, although the head and tail of
the train have ordinary side buffers, and the wooden blocks
between the coaches have no springs or buffing medium to
take up shocks of impact.

AMERICAN ENTERPRISE FOR BRAZIL.—An American and Canadian
company is preparing to build a dam and power station to develop
the power of the Parnahyba Falls of the Tiete River, 23 miles
above the city of Sao Paulo, in Brazil. The fall is 60ft., in a
series of rapids 1} miles long. The company will also operate
electric tramways, and an electric-lighting plant. The flow is
280,540 cubic feet per minute, developing 25,500-horse power, with
an allowance of 80 per cent. efficiency for the turbines. The plant
will develop 15, to 20,000-horse power. At present the com-
pany bas a steam power station, with Robb engines, two General
electric dynamos of 225 kilowatts capacity, and Cahall water-tube
boilers. This plant now supplies 5000 commercial incandescent
lamps. All the work and machioery will be planned and supplied
by Americans. The tramway track is of the Pennsylvania Steel
Company’s 7in. 90 1b. girder rails, laid on concrete, with steel
sleepers at intervals of 10ft. For suburban lines, 621b, flange
rails will be used. The Riter and Conley Company will build 25
miles of S5ft, and 12ft. steel pipe from the dam to the power
station, the pipe being of #in. and }in. steel plates. This com-
pany will also build the steel-framed power station, car house,
&c. The turbines will be of the Stilwell-Bierce pattern, and
will cost £100,000, with the necessary equipment and appliances.
The tramway will be equipped with the Brill Company's cars,
similar to those now in use on the New York lines,
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ELECTRIC TRAMWAYS AND LIGHT RAILWAYS
IN LONDON.

As may perhaps be remembered, the London County
Council decided in July last to make application to the
Board of Trade for a Provisional Order to authorise the

construction of new tramways and the doubling of certain |

existing single lines in the metropolis, the total expendi-
ture involved being estimated at approximately £640,000.
Since then the Council has varied its proposal to the extent
of leaving the Tramways Act alone, and resolving to pro-
mote a special Bill purposely for the tramways, and
also with a view of obtaining powers to carry out the
widening of various thoroughfares affected by the schemes
for laying down double tracks. It is hoped by this means
to obviate the necessity for depositing more than one set
of plans, and at the same time to effect economy in other
dircctions; but it is possible that there is a more important
reason underlying the change of procedure, especially
when it is borne in mind that under the Tramways Act
the consent of the road authorities is necessary, whereas
in the present case such permission might not be essential
before a parliamentary committee. Of the tramways
affected by the proposed Bill only two are intended to be
worked by electric traction. The first is a new line from
Rushey Green to the Crystal Palace, of a total length of
34 miles; and the second refers to the existing tramwa
between Camberwell and the terminus at Vauxhall, whic
will be made double throughout for the purpose of the
new system. It isintended to equip these two lines on
the underground conduit principle, in a manner similar to
that already decided upon in the case of the Westminster
Bridge-Tooting tramway, although a portion of the latter
will also be laid for the purpose of affording a trial of
some form of surface contact system. It will thus be
seen that in so far as tramways are concerned—or rather
that appears to be the opinion of the London County
Council—there are only three tramyways which it is pro-
posed to construct according to some method of electrical
working. But a new light is thrown upon the question
when we consider the Council’'s attitude in relation to
what it is pleased to term  light railway "’ schemes.

It is certainly something new to find the idea seriously
entertained that the Light Railways Act can be made to
apply to the metropolis, and that it may be possible
under the Act to construct extensions of the tramways
in the suburbs as light railways to be operated by electric
traction, Yet this opinion is held by a majority of the
members of the London County Council, which has just
resolved to apply to the Light Railway Commissioners
for an order to construct three light railways on the
south of the Thames and one on the northern side of
the river. \What the Commissioners will say in regard
to these schemes must be left for the future to decide,
but with the precedent established in the case of the
Corporation of London and the projected line to the
Deptford cattle market, and that decided at Taunton,
it is not an easy matter to understand how light railways
can receive the approval of the Light Railway Com-
missioners or even the confirmation of the Board of
Trade at a subsequent perind. No difficulty, however,
exists in arriving at the conclusion that by proceeding
under the Light Railways Act the London County
Council is endeavouring to avoid the obligations and
responsibilities of the Tramways Act, and at the same
time supersede the powers of the Vestries and District
Boards as the road authorities, as in the case of the new
tramways referred to at the beginning of this article.

Leaving to the Board of Trade for final decision the
question of light railway or tramway, it should be men-
tioned that the construction of the four light railways is
estimated to cost £635,000, and two of these are pro-
posed to be equipped on the overhead trolley system,
according to the advice of Prof. A. B. W. Kennedy and
Mr. Baker, the manager of the County Council Tram-
ways. This is a remarkable departure to make, since,

THE VANDERBILT CIRCULAR FIRE-BOX, NEW

YORK CENTRAL RAILROAD, U.S.A.

{infurinr fuel, the fires being cleaned and fed alternately.

The engine made trips of 440 miles with one train, but it
required two firemen to keep the fires in condition. The

ArrEMPTs have been made at various times to simplify the | three corrugated flues were 38}in. diameter, with a 5ft.

construction and increase the efficiency of locomotive boilers, | boiler barrel, and a fire-box shell, 5it. by 9It.
by the use of a cylindrical fire-box instead of the ordinary were 9ft. 6in. long,
rectangular fire-box, whose flat surfaces require so much | :
staying, involving a great amount of labour and time in con- | the total length of boiler,

struction and repairs.
partial success has attended the ex
has never yet got beyond the experimental stage.

engine of the New York Central Railroad has been fitted
with a boiler of somewhat peculiar design, the special feature
of which is a corrugated cylindrical fire-box, like the furnace

of a marine boiler, and having a clear inside diameter of | with a semicircular opening being built at the

4ft. 11in. The boiler was designed by Mr. C. Vanderbilt,
jun., one of the assistants to Mr. A. M. Waitt, the locomotive
superintendent. _
The boiler is 29ft. 3in. long over all. The smoke-box is
5ft. Tin. diameter and 5ft. 6in long, and the first barrel course
is 5ft. 4in. outside diameter, and 6ft. 3in. in length. This
course has plates }}in. thick, and fits telescopically into the
smoke-box and into the second barrel course. Within it,
near the front end, is riveted the flanged tube sheet, wh_it.:h
is slightly inclined backward from the vertical, as the boiler
is inclined forward in order to clear the driving wheels. The
second barrel course is conical, 5[t. 4in. diameter at the
smaller end and 7ft. at the rear, its length being Gft. 6in.
The outer fire-box shell is circular, 11ft. 3in. long and
7ft. 1§in. diameter, built up of two courses in length. The
boiler is thus of circular section from end to end. The cor-

|

|
1

The furnaces
the distance from boiler head to tube
The tubes were 11ft. 6in. long, and
from the back plate of the fire-box

sheet being 18[t. 6in.

For various reasons, however, only ' to the front of the smoke-box, was 83ft. This type of boiler

eriments, and the system | is evidently only adapted to engines of special design.

|
One of the latest and most promising attempts of this  the

kind has recently been made in the United States. A goods

In 1890 Mr. Gustav Lentz, formerly managing director of
Hohenzollern Locomotive Works, in Germany, designed
a locomotive boiler, having a corrugated cylindrical furnace.
His boiler was of larger diameter at the middle than at the
ends, and the rear part of the furnace was inclined down-
wards. This part formed the furnace proper, a brick wall
end, and the

horizontal portion of the furnace forming a combustion

' chamber. A six-coupled goods engine, with cylinders 17in.
by 24in., and wheels 4ft. 4§in. diameter, was fitted with a

Lentz boiler, the weight of the engine being about 324 tous.
The furnace was 3ft. Oin. diameter, with 6ft. of its length as
a fire-box, and 4ft 1lin. as a combustion chamber. The tubes
were only 10ft. long. In 1892 a four-coupled bogie express
engine, for the Prussian State Railways, was built according
to the designs of Mr. Lenz. It had cylinders 17in. by 234in.,
driving wheels 63ft. diameter, and weighed 50 tons. 1S

' engine is said to have been successful as a steam generator,

and for complete combustion of fuel, but was very wasteful

'of the heat. Th3 smoke-box tamperature, in fact, reached
| 768 deg., while in the ordinary engines it was about 526 deg.

The Vanderbilt boiler is of much simpler design and easier
of construction than either the Strong or the Lentz boilers,

rugated fire-box is 4ft, 1lin. inside diameter, and 5ft. 4in. | and it appears to promise good results in service. Whether

LOCOMOTIVE

diameter at the ends, while its total length is 11ft. 2}in, It
is of #in. steel. In the front is a flanged tube sheet, while
the rear end projects through the boiler head, and is riveted
to the flanged back plate of the outer fire-box shell. The only
fire-box stays required are twenty-eight sling stays, arranged
in a circle around the front end of the fire-box, these being
14in. diameter, with forked ends fitting over T-bar studs.

The dome, 30in. diameter and 20}in. high, is directly over
the front end of the fire-box. At the back part of the boltom
of the fire-box is an 18in. opening to the ashpan, while at the
front end, bayond the brick bridge wall, is an 8in. opening
for cleaning out such ashes as may collect in this combustion
chamber between the bridge and the tube sheet. The fire-
box is, of course, not concentric with the boiler, the steam
space above the fire-box being 1ft. 6in. high, while the water
spaces decrease from 1lin. at the sides to 34in. at the bottom.
There are two oval fire-doors, 16in. by 13in., side by side, as
in some of the wide Wootten fire-boxes, for burning small
coal of poor quality.

The longitudinal stays for the boiler are shown by dotted
lines. In the boiler are 332 tubes, 2in. diameter and 12ft. Gin.
long. They are set in vertical rows, staggered horizontally,
and are spaced 2}}in. centre to centre.

The engine was built in the shops of the railway company,
and is of the six-coupled bogie type, known in America as the

WITH CORRUGATED FIRE-BOX

it will eflect any practical change or revolution in locomotive
design remains to be seen.
is in regular service, and a record is being kept of its perform-
ance. The general results of one of the trips with a goods
train were as follows : —

At present the one goods engine

Distance .. . 140 miles.
Total time == .. 8 hours 15 min.
Bunningtime .. .. .. .. .. .. 6 hours 51 min.
Speed, average for running time .. . 20'4 miles per hour.
) , maximum .. .. .. .. .. .. .. 3802 miles per hour.
eight of truin, behind tender—gross tons,
RHOID. © o S s eritan  ma e, e OR3DONN
Weight of train, engine and tender —gross
tons, 2240 1b. ., e ww we e we 980 TODS.
Coal consumed 12.390 1b.
Water consumel .. .. .. .. .. 107,571 b,
Water evaporated, per pound of conl .., ., B8'601b.
Water evaporated from and at 212deg. Fah.. 10°301b.
Coal per car permile .. .. .. .. .. .. 148]b.
Coal per 100 tons per mile .. .. .. .. .. 9'401lb.
Tons hauled one mile per pound of caal .. 10°40 tons.
Tons hauled one mile per pound of water .. 123 tons.

THE S.S. AMERICA MARU.

Tur propalling machinery of the America Maru, a vessel

with the exception of two short sections of the London
United Tramways, the Council has firmly refused to
sanction the overhead system in any part of ILondon.
The first projected trolley line is to run from the tramway
terminus near the Archway Tavern, Archway-road,

of which we gave a general description last week, consists of
two sets of independent triple expansion engines, having
cylinders 28%in., 46in., and 75in., with 48in. stroke; steam
at 180 1b. pressure being supplied by five multitubular natural
draught boilers, four of which are double-ended and one

‘“ten-wheel ’ type. It has six coupled driving wheels, of
which the middle pair are the main drivers, while under the
smoke-box is a four-wheeled leading bogie. The leading
dimensions are as follows:—

Islington, to the county boundary. It will only be about %ﬂiﬁ;rz,ﬁ;ﬁ;' % E?éf’iit,f e single-ended. The engines, boilers, and accessories were
three furlongs in length, but it will connect together the Bogie wheels .. .« 2ft. fin, built and installed, as already stated, by the Wallsend Slip-
lines leased to the North Metropolitan Tramways Com- i B oA e S N S way and Engineering Company, Limited, and through the
pany and the light railways proposed in Middlesex. The Fire box shell, diameter .. .. "7t 18in. - courtesy of this company we are enabled to illustrate the
second trolley line will be constructed from West Hill, L St BIA ;o 2 ot l}““:'ﬂ; “;‘.‘1 g 4i7' t‘meil “:“ Ee'i'_'“ff
.. s Ire-DOX proper, 1o : v % - dm ww . « =il
'“Tﬂ,]] dswqrbh, e ngstun-la.ne, to t-h_ﬂ ED‘I.ID!J bﬂunda}'}', Fire-box r?nﬁumhﬁﬂiﬂn chamber, length .. 11ft. 2}in. 1 illugl?::sgit :::ﬁ h: ;:l:hfrl;d a:}h&t Etlllha i;ﬂﬁ dl:; :l'ﬂ u;m“md in
this forming une-ha.lfcuf 1]:.1ha E&Eund light rai Ea.y::iwhmg %ffﬁ‘ﬁ I;;?&f:met'ér s ee ws es e e ;?gilh. | gk s way thst they form one whels, supportel: by sk M
is to commence at Clapham Common, south side, an Tubes, length .. 12ft. 6in. shaped cast iron columns, rising from a cast iron bed-plate

proceed by way of Battersea Rise to West Hill; the
total length will be five miles three furlongs. The
other two light railways, which are to be worked accord-
ing to some form of underground electric traction, will

Heating surface, tubes ..
Beating surface, fire-box .,
Heating surface, total ..
Grate area = - R Al
Weight, on driving wheels, .
Weight, on bogie ..

.o 2165 square feet. |
«« 192 square feet.
. 2857 square feet. |
. 34 square feet, |
.« 118,800 1b. |
.. 46,7001b, '

made in two pieces in the form of hollow girder section.
The cylinders of each set of engines are tied transversely by
two cast iron girders ; one between the high-pressure cylinders
and one in wake of low-pressure cylinders. The high pressure

be about ten miles long, between New Cross and Eltham,
and between Shooter’s Hill and Woolwich respectively.
The services of Prof. Kennedy, both in the case of the
tramways and the so-called light railways, have been
requisitioned to devise and supervise the electrical and
other details of the lines.

NavaL ENGINEER ArroINTMENTS,—The following appointments
have been made at the Admiralty : —Fleet engineers : William W,
White, to the Juno, on commissioning ; Thomas Whebby, to the
Vivid, additional for the Cleopatra. Staff engineers : William J.
Black, to the St. George ; Joseph H. Pill, to the Minerva, both on
commissioning ; Edward G. P. Moffett, to the Pembroke, additional
for the Champion, all to date October 3lst. Chief engineer :
(ieorge C. Bath, to the Cambrian. Engineers: Samuel P, Ferguson,
to the Juno; Thomas Shattock, to the Cambriam; Alfred E.
Everitt, to the St. George ; Charles J, Gregg, to the Minerva, all
when commissioned, and all to date October 31st ; Frederick C,
Davis, to the Duke of Wellington, additional, to be detailed for
duty in the Brazen, to date October 25th ; William Mc(iregor, to
the Terror, additional for charge of ta:rr&erdn boats and torpedo
sub-depot, to date October 19th ; George W. Murrcy, to the Duke
of Wellington, additional for the Hornet, undated ; Harry T.
Garwood, to the Terror, additional for the Rocket, in lien of chief
engineer ; Goeorge G. Knight, to the Duke of Wellington, addi-
tional for the Spiteful, in lieu of chief engineer.

Weight, total tons, English

., 41D

The boiler steams so freely, or, in other words, generates
steam so rapidly, that the two 3in. safety valves were found
not to afford sufficient relief, the pressure several times
running up to 195 Ib. when the valves were set to blow off at
1801b. A third valve has since been added. The engine
made a trip of 143 miles on its first run, with a train of fifty
wagons, and after a stop of three hours returned with a train
of sixty-seven empty cars-—about 800 to 900 tons. 1t attained
a speed of 25 to 30 miles per hour on this trip, and it was
noted that very few cinders were thrown from the smoke-
stack or funnel.

The use of corrugated fire-boxes in locomotives is by no
means new, They were invented by the late John Haswell,
of Vienna, about the year 1870, or possibly earlier. They
were in use on the Austrian Staates Bahn for many years.
Probably most of our readers who are interested in loco-
motive design will recall the corrugated flue furnaces used
in Mr. Strong's singular locomotive, which was tried about
ten years ago in the United States, and was described in
Tue ENGINEER at that time. Mr, Strong, however, used
two furnaces, side by side, with their ends connected to a
third corrugated flue, which formed a combustion chamber,
and at the end of which was the tubas sheet. This arrange-

ment was speclally designed for very long rums, and for

cylinder of each set is fitted with a
outside of the cylinder, and the intermediate and low-pressure
cylinders have their chests between the high-pressure and in-

piston valve on the

termediate, and theintermediate and low-pressure respectively.
As will be noticed, the use of a steam belt around the cylinders
permits of the huge copper piping so often used for carrying
steam from one cylinder to another to be entirely done away

with., The intermediate and low-pressure valves are flat-faced
double-ported slide valves, and are worked by the ordinary
double excentric and link motion valve gear.
gear for each set of engines is of the all-round type, with
worm and wheel gearing, placed in the front middle column

The reversing

on which all the steam throttle and drain cock levers are
fixed, giving great facility for manipulation. The weigh-bar
shafts are placed at the back of engines, carried on bearing
brackets attached to the cylinder bottoms, thus leaving the
front of the engines clear, The surface condenser rests on the

engine seating and is attached tothe engine bed-plate, forming,

in fact, one side of it.

The crank shafts are of wrought iron, in three interchange-
able pieces, the crank pins being of ingot steel. The main
bearings are of cast iron lined with white bronze. The pro-
pellers are loose-bladed, of manganese bronze, supplied by
Billington and Newton, the blades being attached toa cast iron
boss by Lowmoor iron studs and brass nuts.

The total cooling surface in the condenser of each set of
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engines is about 8500 square fect, and the injection water is
supplied by a 15in. centrifugal pump, having a 34in. gun-
metal dise, driven by a separate engine of W. H. Allen, Son,
and Co.'s make, having a 9in. cylinder with a 7in. stroke.
There is one air pump to each engine, 26in. diameter and 26in.
stroke, attached to the condenser and worked by levers from
the intermediate rod. Thereare two feed pumps actuated by
each set of engines, these being 4in. diameter by 26in. stroke,
delivering into a Weir direct contact feed-heater, or direct
into boilers as desired ; the feed from the heater being deli-
vered to the boilers by a Weir pump. The whole of the feed-
water passes through a Harris feed filter of large size.

There are also in the engine-room two 20-ton evaporators,
of G. and J. Weir's make, for supplementary feed, these being
so fitted and arranged that one can be cleaned while the
other is in use. In addition there are two Worthington
horizontal pumps for auxiliary feed and for fire and
sanitary pu a fire service pipe being fitted throughout
the ship in accordance with the American law. For dis-
charging water ballast there is a Worthington horizontal
ballast pump of large size, capable of discharging ballast at
the rate of 200 tons per hour. The pum
gervice are ranged across the ship at the fore end of the
engine-room, the starting platforms being between the two
sets of engines. This arrangement brings all the working
partsof engines and the greater part of the auxiliary machinery
in view when at work, and obviates a congested platform at
the back of the engines.

The boilers supplying steam at 180 Ib. pressure— four double-
ended 15ft. 6in. A.inmatar by 10ft. 6in. long, and one single-
ended —have in all twenty-seven furnaces of the Purves ribbed
type, the total heating surface of the boilers being about 20,000

uare feet. The double-ended boilers are arranged two
abreast, with the single-ended boiler forward, making three

for feed and fire |

stokeholds, The single-ended boiler is used for working |

auXxiliaries ih port, or for driving the main engines if required.
There are two oval funnels, one to each pair of boilers, and each
stokehold is provided with a See's ash ejector, water pressure
for working the same beingsupplied bya vertical duplex donkey
pump, made by Clarke, Chapman, and Co., of Gateshead.
The vessel is lighted throughout with electricity, including
the masthead andside signal lamps, the generating plant being
in duplicate to provide against the contingency of a break-
down, Rafri%arﬂ.t.ing machinery connected with a large cold
storage chamber is also fitted, enabling fresh provisions to be

served at all times. To cope with the cargo she is designed

 to carry, the vessel is provided with a full complement of

powerful steam winches and other discharging gear.

The machinery and boilers of the American Maru were
constructcd under special survey of Lloyd's, Board of Trade,
and to conform to American law and Japanese Government
requirements, and the whole were under the inspection, on
behalf of the owners, of Messrs. Flannery, Bagallay, and
Johnson, London, whose services were also requisitioned in
connection with the construction of the vessel herself.

FRENCH SUBMARINE BOATS.

Tue flotilla of submarine boats in France promises to
present as great a variety of types as the battleships. After
the enthusiasm following upon the performances of the Gus-
tave Zede had simmered down, and people began to look at
it from a more practical standpoint, it was recognised that its
small range of action was calculated to lessen considerablyits
utility as a war engine. The new vessel, it was said, had at
any rate proved the practicability of the submarine boat, and
in the hope of getting something better the naval authorities

"Tus Excoeer”

gave fresh attention to the somewhat despised Goubet boat.
This vessel, however, showed a tendency to dive to the bottom
and stay there, and the naval experts begin to pin their faith
in boats of the Morse type. Recent trials with the Morse
submarine showed that as regards (he range of action it had
scarcely any advantage over the Gustave Zede, and it had to
be admitted that the boat could not be used for any other
Eurpﬂﬂﬂ than harbour defence. After all these experiments,

owever, it did not seem as if much headway had been made, but
the naval department, with praiseworthy optimism conveyed
its favours to the Narval, simply because absolutely nothing
was known as to the behaviour of this type of vessel, and plent
of scope was consequently allowed for the exercise of a vivi
imagination. The Narval has been constructed upon the plans
of M. Laubeuf, a naval engineer, who secured the gold medal
in the competition for submarine boat projects organised by
M. Lockroy. She was put upon the stocks at Cherbourg in
July, 1898, Constructed of steel, she has a length of 34 m.
a width of 3: 75 m., and draws 160 m, of water when navigating
at the surface. Her displacement is 160 tons. The motive
power is supplied by a Forest oil engine, which not only drives
the propeller when the boat iseither navigating at the surface
or with only her look-out and chimmney exposed, but also
operatesa dynamo for charging batteries of accumulators, these
being used to propel the boat when she is entirely submerged
and the chimney unshipped. Sailing at the surface at 12 knots,
the Narval En::mim a range of action of 252 miles, and at
eight knots the range is to be 624 miles. When submerged the
accumulators will propel the boat twenty-five miles at eight
knots, and seventy miles at five knots. The Narval is equipped
with four torpedo tubes, and carries two officers and nine men.
The boat was launched at Cherbourg last week, and the

reatest interest is being taken on the other side of the Channel
in her forthcoming trials, and it is this type of vessel which
carries the hopes of Fraice,
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EARLY PADDLE-WHEEL STEAMSHIPS.
No. III.

Wk give this week a sketch—Fig. 13, page 423—of the
Illinois, another fine vessel of the Vanderbilt Line, already
referred to in our last impression.

The fine paddle steamers of the Pacific United
States Mail Steamship Company have been men-
tioned already in No. XII. of our articles, and the
large steamer China of this line was illustrated and
described in Tue Excineer for April 28th last. We now
give a sketch of the Pacific Liners Great Republic and
Montana—Iigs. 14 and 15—these being two remarkably
fine examples of the Pacific Company's large fleet of
vessels, which in 1874 amounted to no less than thirty-
three ships, twenty-one of which were paddle, and twelve
screw steamers, the latter comprising two four-masted
new liners, viz., the City of Peking and City of Tokio,
built by the Delaware River Iron Shipbuilding and Engine
Works, Chester, Pa., John Roach, president. These at
the time mentioned were the largest ships of the Pacific
fleet. They were each 5500 tons, length 423ft., beam
48ft., depth B38Mft., the City of Peking, of which we give
an illustration, IFig. 17, having compound engines with

hiil:preasura cylinders of 5lin. diameter, low-pressure
cylinders 88in., stroke of piston 54in., indicating 4500
horse-power.

201t.,

speed of 15} knots. The ship, as also the sister ship

which we need not here again dwell upon.
number of this long list of paddle steamers may still be
in service, though most likely on other routes than those
for which they were originally intended. The Pacific
mail steamers, after all, undoubtedly at their time were
the most important fleet of United States paddle liners.
1t seems astonishing, however, that single-cylinder beam
engines were found, for ocean service, so useful and satis-
factory that a great number of boats were all alike fitted
with ;{IED‘J, and it seems not at all surprising to read, in
the earlier published notices referring to the Pacific

'paddle liners, that in stormy weather the engines made

but a limited number of revolutions per minute, and the
engineers had to stand by with the starting bar to help
the cranks over dead centres. As we stated in our last

| notice, and upon the withdrawal of the American mail
| steamers from the New York and Havre line, the French
 Compagnie Générale Transatlantique took up that trade

and began with some eight paddle liners built by the firm
of Scott and Co., Greenock, and later on they added, and
so continued up to the present date, screw steamers of
more important size and tonnage, these in the earlier
vessels having been built, if we do not mistake, by the
firm of R, Napier and Sons, Glasgow. The paddle

' steamers were mostly constructed from French designs

of a not very favourable general appearance, rather re-

The diameter of the Hirsh propeller was | sembling large paddle tug boats than ocean mail liners ;
pitch 30ft., 65 revolutions per minute, giving a | their last paddle steamer of comparatively large size, the

Napoléon I1[.—Fig. 16—was undoubtedly by far the

City of Tokio, had ten boilers, 10ift. in length, and of | finest boat—iron built —they had owned up to that date,
13ft. diameter, 60 1b. steam pressure. These vessels were | and we illustrate this vessel, which conveniently maﬁ

built for the San Francisco and China trade.

Besides these two * flag ships,” its largest screw
liners in 1874, the company at that time owned four
more screw steamers of
3000 tons each, one of
2100 tons, two of 1700

serve as representative of all the earlier built thoug
smaller size paddle steamers of the French company
under consideration. They all had side lever engines,

P'robably a

expedition will thus reach Bagdad.

the Mediterranean Sea. Bstween the low-lying district of
Adana and the Upper Valley of the Euphrates there is another
range of mountains to be crossed, which is known on the map
as the Amanus or Akma Dagh e, and the fruitful province
of Aleppo is then reached. The capital, Aleppo, was the chief
emporium of trade between Europe and Asia before the dis-
covery of the sea route to India. A branch line vid Aleppo
would connect the projected railway with the Syrian Railway
system. At Biredjik, 152 miles due east of Adana, the expedi-
tion will cross the Euphrates, and proceeding in a southerly
direction from Mount Taurus and across Upper Mesopotamia
will arrive at the river Tigris. Hitherto the mountain ranges
have presented great difficulties to railway construction; in
the level plains of Upper Mesopotamia the extraordinary
number of intersecting streams, tributary to the Euphrates
and rising in the Karadja Dagh Mountains, will, according
to previous explorations, require a great amount of careful
work. In summer these river beds, on an average fifty-five
yards in width, are dried up; but the huge masses of stone
which are allowed to remain in the river courses are hurled
along by the heavy torrents of the rainy season, and there is
a perpetual danger of inundations.

In the Valley of the Tigris the expedition will visit the
decayed town of Mosul on the right bank of the Tigris,
opposite the ruins of Nineveh, and 200 miles from Bagdad.
Then Arbela, or Erbil, and Kerkuk, both situated on tribu-
tary streams of the Tigris, will be visited ; and, finally, the
Setting out from
Bagdad and crossing the Tigris and Iuphrates, the expedi-

tion will make its way along the right bank and down the
latter river.

Kerbela, sixty miles S.5.W. of Bagdad and

Readshef, both of which towns are Persian centres of
pilgrimage, will be taken before Basra, or Bassorah, is
reached. This town of Asiatic Turkey, containing about

40,000 inhabitants, lies on the west bank of the Euphrates,
fifty-six miles from its mouth in the Persian Gullf.
probable that the journey will thence be continued as far as

It 18

Kuweit on the north-west
shore of the Persian Gulf,
since Kuweit seems to pos-

tons, one of 1900 tons,
and two of 1000 and 700 |
tons respectively. The ‘
paddle liners in the same
year comprised the ves-
gels named in table.

As far as we can learn
moset of these steamers,
if not all, were of the
overhead beam engine
type. @ The Montana,
2700 tons, had the fol-
lowing chief dimen-
sions :— Length on water-
line, 320ft.; breadth of
beam, 43ft.; depth of
hold, 27ft.; tonnage, 2676 ;
builder’'s tonnage, 3230 ;
length on spar deck,
340ft.; breadth over all,
T2(t.; diameter of wheels,
42ft.; face of paddles,
12ft.; diameter of cylin.
der, 105in. by 10ft. stroke
of piston. The steamer
was built by Webb and
Bell, and the machinery
at the well-known Novelty
Ironworks. Asshown by
the illustration, she was a
two-masted steamer with
two tiers of deck houses
superposed.

The Great Republic,
Fig. 14, Japan, and
China, being sister ships,
formed the largest paddle-
wheel beam engine liners
of the DPacific fleet. The Great Republic, evidently
a fine ship, from our illustration, was built by Henry
Steers. Her dimensions, according to a notice published
with a large coloured lithograph of her, by Endicott, of

New York, were as follows :—Length on water-line, 360ft.;

breadth of beam, 50ft.; register tonnage, 3882; builder's
measurement, 4850; length on spar deck, 380ft.; cylin-
der, 105in. diameter by 12ft. stroke, In the list of
steamers given at the foot of an engraving showing the
screw liners City of Peking and Tokio, the three paddle

Passengers

Nome, Tons. Material.” Cabin, Btearage, Freight. Coal.
(:reat Republic ... 4300 .., wood ... 150 ... 1200 . 1900 .. 1500
Japan ... . 3500 .. do. ... 150 1200 ... 2100 ... 1450
China ... Lo 4300 .. do. .. 156 ... 1200 ... 2000 1500
Alaska... ... ... 1100 ... do. ... 130 % 1000 .. 2100 ... 980
(onstitution . 400 ... do. .. 175 .. 800 .. 2000 ... 1000
Colorado o 4000 ... do. ... 150 ... 1000 .., 2000 ... 1000
Arizona vee o0 . Ao o 130 L. 60D ... 177D ... 800
Montana ... ... 2700 ... do. .. 130 ... 5OO ... 20C0 ... 750
Rising Star... ... 2700 .., do. ... 130 ... 500 ... 2000 ... 775
Henry Chauncey 2600 ... do. ... 130 ... 600 ... 1765 ... 700
MNevada ver one 2100 ... do. ... 120 ... 600 ... 839 ... 500
New York ... .. 2100 .., do. .. 120 ... 600 ... 1000 ... 520
Costa Rica ... 1900 ... do. ... 129 ... 600 ... 900 .. 500
Oregonian ... ... 1800 ... do. ... 129 .. 500 ... 900 ... 400
(Golden Age ... 1900 ... do. .., 130 .., 600 .., 900 ... 500
Ancon ... oo JOOU .., dos ... B0 ... 150 ... 760 ... 400
Mohongo .. 1900 ... iron ... 75 ... 300 .. 700 .. 400
Orizaba o 1200 ... wood ... 75 ... 200 ... 600 ... 350
senator ... .. 1000 ... do. ... 60 ... 100 ... 450 ... 200
California ... 900 ... do. 60 ... 100 ... 500 ... 200
Pacific .., 800 ... do. 60 ... 100 ... 500 ... 200

liners, China, Japan, and Gireat Republic are meuntioned,
all three as being 4300-ton vessels ; whereas the descrip-
tive notice on Endicott's lithograph gives for the Japan
and China the following somewhat differing dimensions :
—Japan, built by Henry Steers; length on water-line,
860ft.; breadth of beam, 50ft.; depth of hold, 31}ft.;
register tonnage, 4352 ; carpenter’s tonnage, 5200 ; length
on spar deck, 380[t; breadth over all, 79ft.; engine by
Novelty Works, cylinder, 105in. by 12ft. stroke. China,
built by H. Webb ; register tonnage, 8836, The Japan
and China, were much alike in all constructive details,

sess all the necessary con-
ditions for the establish-
‘ ment of a terminal port.

The return journey will
most likely be made along
the Euphrates Valley, and
the return of the expedi-
tion to Constantinople is
not to be looked for before
the end of next March.
From the route sketched
out for this survey it is to
be seen that for the present
the project for constructing
a line of railway vid Sivas,
on the Kizil Irmak, and
170 miles south-west of
Trebizond, has been allow-
ed to lapse. A line of
rallway connecting Angora,
Kaisarieh, and Sivas with
the wvalley of the Tigris,
with a branch line from
Sivas to Erzeriun, lying
only filty miles from
Rlussian  territory, would
no doubt be greatly de.
sired by the Turkish Gov-
ernment, both from econo-
mic and strategical points
of view ; but the technical
difficulties would far exceed
those involved in the con
struction of the projected
line from Konia to Biredjik,
and thence to the Tigris

Fig. 17 -CITY OF PEKING

but we think most of them were not in service for a very
extended period as paddle vessels, being soon after con-
verted into screw steamers and lengthened, which type
of liner the company more advantageously might have
taken up from the beginning, for in about 1862, when
its first paddle boats were put in service, the Iinglish
companies built their last paddle liners, and were just
adopting the screw propeller on a more extensive scale,
leaving off building new paddle steamers. We have no
information as to what may have been the final fate of
the remaining French transatlantic paddle liners, and we

' have not been able to procure the data which it was our

desire to give here regarding details of machinery and
dimensions of the vessels under consideration, but we
should suppose their side lever engines were of a type
retaining the most prominent features of the later Cunard
paddle-liner engines.

GERMANY'S SURVEY FOR THE BAGDAD
RAILWAY.
Tue expedition set on foot by the management of the

. Anatolian Railway Company for the purpose of investigating

the economic and technical conditions involved in an exten.
sion of that railway to the Persian Gulf set out from Con-
stantinople on September 16th, and journeyed by rail to
Konia. The leader of the expedition, Herr Stemrich,
Councillor of Legation and German Consul-General at Con-
stantinople, had set out thither some days previously. From
Konia the expedition will make its way on horseback along
the route already indicated in the German Press, and it is
expected that the course of the future railway will be deter-
mined during the journey.

After traversing the broad plain, of which Konia, the

 Iconium of ancient times, is the central point, the mountain

range of the Cilician Taurus has to be passed and the descent
made to Adana, a city of 80,000 inhabitants, situated on the
river Sihun or Sarus, thirty miles from the sea and command.-
ing the pass of the Taurus Mountains. From Adana there
is already a branch line of railway about sixty kilometres in

 length running to Mersina, a port on the Mediterranean, so

that nearly midway between Constantinople and Bagdad
there is the means of connecting an overland railway with

ill-feeling on the part of Russia.
quently given it to be clearly understood that it would
regard any construction of railways in the vicinity of the
Trans-Caucasus as a direct threat.
hands of a strong Power the question of meeting the
demands of civilisation, and thereby duly opening up one
of the richest regions of the world, would not remain for

long dependent on the goodwill of the ‘*Colossus of the
North."

hein%
installed for both temporary and
wanted for a short time for raising building material it
installed and connected with the nearest electric lighting wires,
The motors are of higher efficiency than the steam engines ordi-
narily used, because thaﬁocan sustain a much greater overload on
emergency.

trolled more easily, by the simple movement of a switch controlling
the current.
more work with a given amount of energy deliverd through the
wires than an engine can give with the same amount of ene
livered through
230ft. high, a 7}-horse power electric hoist was used, and raised
about a million

};31“:‘?“" and controller, with a pinion on the end of the motor shaft.
is

on this shaft gearing
spool or reel is on the same shaft.
hoist, and additional motors for traversin

All these can be run at once, so that a load can be raised, tra-
versed, and carried le
time,
factory and
1n 1ts yard a 10-ton steel revolving derrick with an arm
The central

Eirdaru attached to columns, The 40ft. horizontal jib or boom
as
hoisting is done

which carries the chain is run in
3-horse power motor.
brakes, so arra
motor they automatically stop, and hold the load firmly in
position,

region ; and, moreover, it
would demand a sum of
money considerably greater
than the estimated cost of
the latter line—namely,

400 milhon marks, or £20,000,000. The time allowed for
building the projected line will be from six to eight years.

From a political aspect the line vid Biredjik cannot arouse
That country has fre-

Were Asia Minor in the

Evectric Hosring ExciNgs 1¥ THE U8 —Electric motors are
applied somewbat extensively to winding and hoisting engines,
rmanent service. If a hoist i=
can readily be

They can started, stopped, reversed, and con-

They are compact and efficient, and are said to do

de-
ipes, In the construction of a brick chimney,
icks. At the rear end of the bed-plate are the

gears with a spur wheel on a countersh

a second pinion
with the —on

wheel on the drum shaft., A
ectric cranes have an electric
the hoist and the crane,

€ ngthwise of the building, all at the same
The electric travelling crane is a feature of nearly every
power station. A large bridge-building com has

ft. {nng.

is supported at the top by horizontal lattice

a clear sweep, and the operating-house moves with it. The
y a motor of 10-horse power, and the trolley
and out along the jib by a
Both motors are fitted with electric
nged that when the current is shut off from the



Fig. 15—PACIFIC MAIL STEAMSHIP MONTANA
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RAILWAY MATTERS,

Taere are 16,000 miles of electric tramways and light
railways in the United States and Canada,

Tue Sheffield District Railway will, in all probability,
be opened for both passenger and goods traffic on January 1st next.

Tue total length of Russian railways in construection
during the t year by the Crown and by public companies
measured a distance of 6605 miles,

Tae Great Western Railway Company has already
started operations on the new line which is to be constructed
between Acton and High Wycombe in conjunction with the Great
Central Railway.

AN inquiry has been held by Mr. A. P. Trotter at

Southport, relative to the application of the Corporation for
power to borrow £60,000 for the purpose of providing permanent
electric tramways and their equipment.

Ix reply to a question asked in the House of Commons
on Monday last, Mr. Ritchie said that the necessary plant has been
constructed for the experiment in electrical traction on the
Underground Railway, and a train will be run early in November.

It is expected by the end of the year that a hundred
locomotives on the Boston and Maine Rallway will be fitted with
water grates, so that coke can be used as a fuel, In this country
coke was used from 1829 to 1860, but water grates were never
employed.

THE railway line from Tergu Ocna to Comanesti Palanca,
which unites the Roumanian system to the Hungarian at Palanca
Ghymes, has been opened. The line is thirty-five miles long, and
cost rather over £1,000,000 sterling. Roumania has now four
railway lines running to the Hungarian frontier,

TweNTY-FIVE new fourth-class carriages have lately
been delivered at Moscow, for service on the Western Siberian
Railway. Each carriage contains accommodation for forty-three
gzsungaru, and weighs 13 tons. They were constructed at the
rmovo Carriage Factory.

SoMe time ago a successful experiment was made on
the Baltimore and Ohio Railroad, with a view to testing the haul-
ing capabilities of a Consolidation locomotive having cylinders
22in. by 28in., and 4ft. 6in, driving wheels, The total weight of
train, composed of fifty steel cars loaded with coal, and the engine,
was 3020 tons. The net weight of coal was 2400 tons,

Tae railway Bills in Parliament to be deposited for the
coming session are said to include a scheme for an electric railway
between Croydon and Brighton, the connection with the metro-
polis not being as yet specially indicated, Cheap fares and high
speeds {ara to be promised, Can this be the Behr wmono-rail
systemn |

Askep whether the railway Eanara.l managers of this
country had yet decided on the most suitable communi-
cation appliance to be fixed in passenger trains, the President of
the of Trade said there was a preponderance of opinion in
favour of what is known as the '‘brake system" of communication,
and that most of the larger companies are taking steps to apply it.

Tae construction of a railway has been commenced in
Borneo to connect the inland districts with the coast. At present
it starts from the mouth of the Bakau River, which is on the main-
land some short distance, about three hours' steam from Labuan.
The line is laid from the coast village of Weston to Bukau, about
six miles. From here it continues for twelve miles to Beaufort, on
the Padas River, from which place eight miles more are laid.

Tae Board of Trade have sanctioned the use of cable
cars in Edinburgh on the route officially inspected by Sir Francis
Marindin, on 12th inst, extending from Shrubhill, near the Leith
boundary to Tollcross, and the Braid Hills, Passenger traffic may
at once be started by cable cars on this route. An order for twenty
tank engines has been received by Neilson, Reid, and Co., from
the North British Railway Company, and a like number has been
ordered from Sharp, Stewart, and Co.

A aHUGE scheme of electric tramways for the northern
B&rt of the county of Surrey has been elaborated by the Highways
ommittee of the Surrey County Council, and will be submitted
to that body at a meeting to be held on November 14th, with a
recommendation that application be made to the Light Railway
Commissioners to obtain the necessary powers of construction.
The scheme includes twenty-nine miles of line, and this is only the
first part of a scheme for the whole county, which will be here-
after promulgated.

THE expectations of those concerned with the con-
gtruction of the Beirut-Damascus Railway have not so far been
realised. This line has now been working three and a-half years,
The causes of the failure of this railway may be said to be the

t cost of its construction, more especially on that part of it
which connects Beirut and Ma'allaka—more than a third of the
whole distance to Damascus—the small amount of traffic, and the
heavy annual expenditure, The line is being worked at an annual
loss of £28,793,

A New electric railway is to be constructed in Northern

Ohio to connect Toledo and Norwalk, a distance of 60 miles, The
railway will be built according to good steam railroad practice,
and designed for a speed of at least 40 miles an hour. One

striking fact is that this line will be worked from one central
power station to be established at Fremont. A three-phase
alternating current will be used, which will be transmitted each
way at a pressure of 15,000 volts, and transformed down at sub-
stations.

Ox the Chicago and North-\Western Railway a type of
locomotive for the fast west-bound mail trains has cylinders 19in,
in diameter by 26in, stroke, 6ft, Sin, driving wheels, Its total
weight is 60 tons, of which 38 tons is on the drivers, The heating
surface of the boiler is 2353 square feet. The working steam
pressure is 190 |b., and the grate has an area of 3033 square feet,
The west-bound mail trains usually consist of four cars weighing
empty about 40 tons each ; attimes, however, there are six cars in
the train, and the loading varies from 16 tons to 30 tons per car.

Nexr year an Exhibition will be held at the Royal
Agricultural Hall, Islington, devoted to tramways and light rail-
ways. The show will be open from June 30th to July 11th. For
several years there has been an exhibition of tramway apparatus
and appliances at the annval meetings of the American Street
Railway Association ; but the forthcoming show at the icul-
tural Hall is ssid to be the first of the kind ever held in this country,
or indeed in Earope. It is promoted by the proprietors of the
Tramway and Railway World, and an excellent list of patrons has
been secured,

Tre Board of Trade has recently confirmed an Order
aunthorising the construction of light railways from Wallingford,
in the county of Berks, to Benson, in the county of Oxford, and
near Didcot, in the county of Berks. The opposition to the light
railway at Swansea has been successful. The decision of the Com-
missioners to this effect has just come to hand. The announce-
ment regarding Swansea and the main line is not expected to be
made until the parliamentary notices are out in November. The
Board of Trade has also recently confirmed an Order, entitled the

flasgow and South-Western Railway (Maidens and Dunure Light
Railway) Order, 1899, authorising the construction of a light rail.
way in the county of Ayr, between Girvan and Ayr,

NOTES AND MEMORANDA,

Tae total quantity of coal brought coastwise to the
port of London last year was 7,378,000 tons.

Taere are 112 towns in France outside of Paris
which are provided with telephone exchanges,

Taere are twenty carbide manufactories in France,
most of them obtaining their current by means of water power.

Ur to Saturday last there had been 1200 fewer applica-
tions for letters patent in this country than in the corresponding
period of 1898, This is largely accounted for by the decrease in
the number of patents connected with cycles,

Tae first Bessemer rails ever made were rolled in 1856,

and analysis shows that they had the following composition :—
Carbon, 0'080 per cent.; silicon, traces ; sulphur, 0°162 per cent.;

hosphorus, 0°428 per cent.; arsenic, traces ; manganese, traces ;
iron, 99°33 per cent. At that time the pernicious influences of
sulphur and phosphorus were not yet known ; and as the behaviour
of the rails was unsatisfactory, their manufacture was abandoned,
and not resumed till 1864,

TaE principal mining counties in the kingdom, whether
judged by the mineral produced or number of persons ampln_rad,
are :—Durham, with an output of 34,737,347 tons of coal ; York-
shire, with 25,639,021 tons of coal, and 5,785,588 tons of iron ore ;
Lancashire, with 25,324,685 tons of coal, and 749,427 tons of iron
ore : and Glamorganshire, which yielded no less than 19,140,742
tons of coal in spite of a strike lasting five months, The above
figures are the official returns for 1898,

THE present capn%iof:'.ﬁy of the Leeds gasworks is equal to
a production of 17,250,000 cubic feet per day. Mr. Townsley, the
general manager of the works, recently gave some particulars of
the carburetted water-gas plant which it 1s proposed to erect. A
plant large enough to yield 2} million feet per day would cost
£30,350, The chief advantages claimed for this process are that
by using coke it prevents this product from becoming a drug in the
yard ; its almost constant availability makes it most serviceable in
winter time or foggy weather,

Tae United States Government Patent - office is in
want of examiners, The qualifications necessary to pass the
examination are a knowledge of (1) physics; (2) organic and in-
organic chemistry ; (3) mathematics ; (1) technics—test of know-
ledge of the manufacture of different articles and substances,
&c.—(5) reading mechanical drawings, describing the construction
and operation of machinery represented, and the mechanical
owers that appear ; (6) translation of French or German into
‘nglish. The salary to commence is about £240 per annum.

Tur following are the dimensions of the Grenier Bridge,
at Berne, in Switzer'and, which was completed last year:—Total
length, 1,172 85ft.; hei ht above low water, 161ft. ; width, centre to
centre, of balustrades, 4?' 58ft.; width of roadway, 23 *76ft. ; width of
footways, each, 8 '91ft. The bridge consists of eight spans, of
which the principal one is a parabolic arch of 484 6ft, span, and
104ft. rise. The outside ribs of this arch are 26 4ft. apart at the
crown, and widen out to 42 22ft. at the abutments. The roadway
consists of galvanised metal troughs, npon which are laid concrete
and wood blocks.

IN an article on the American Society of Civil
Eogineers' rail sections, in the Railroad (facette, it is stated that
lately there have been signs of a reaction from the strong tend-
ency toward heavy rails, This is not a question of sections, but of
weight. The heavy rails recently put in have not been always
satisfactory ; that is, the companies are not always getting the
worth of the money put into the heavier sections in increased
wear, and it would not be surprising if in future orders the propor-
tion of weights from 801b, up should decline somewhat, and this
is still more likely to be the case if prices keep up.

It is expected that by the end of the present year the
8in. oil pipe line to convey petroleum from Michailove to Batoum,
a distance of 143 miles, will be finished. There are three elevating
stations on the line, each fitted with pumps of 150-horse power
each, The daily duf;y of the pumps is 90 metric tons of petroleum,
or a maximum of 25,000 tons per year. The pipe line 1s covered
with ballast, and is fitted with safety valves that automatically
isolate short sections in case of accident., At Michailovo the oil is
brought from the wells in cistern-wagons, which discharge directly
into llrnn troughs leading to two tanks holding 12,000 cubic metres
of oil.

Tue French Government, in order to encourage the pro-
duction of oil from shale, have decided to offer a special preminm
to the refiners for the next six years, on the following conditions :
—*That in the course of the first year the total sum expended on
premiums shall not exceed 300,000f.; this sum is to be divided
pro ratfa between the refiners, according to their production. At
the same time, these premiums shall not represent more than 3f,
per hectolitre of unrefined oil. Dauring the third and fourth years
the total sum paid in premiums shall not exceed 200,000f., and
not more than 2f. per hectolitre. In the fifth and sixth year the
E:utal Imm':»mﬂnt is not to exceed 100,000f,, or more than 1f., per

ectolitre.”

AT Snoqualmie Ialls, Washington, there has recently
been started a 10,000-horse power hydraulic plant, embodying
several features of interest. The falls are 250ft, in height ; and
the machinery, which converts a part of their energy into elec-
tricity, is placed 250ft. below the surface of the upper river in a
power house blasted out of solid basaltic rock, The water
motors are of a unique type, being practically huge rotary
pumps reversed, Each unit comprises two ‘‘impellers,”
which are simply large gear wheels having three cycloidal teeth
each, The two shafts are geared together outside the case. Each
shaft and ‘impeller” weighs 15,0001b.,, and a complete motor
weighs 50 tons,

TuE official returns dealing with the mining industry of
Russia for the year 1897 have just been made known, The value of
the products shows an increase of 34 million roubles over the value of
the products in 1896, This increase in the production is made up
as follows : —Cast iron, 15,802,134 roubles ; coal, 5 949,000 roubles :
naphtha, 5,085,494 roubles; manganese ore, 1,760,000 roubles ;
salt, 1,579,220 roubles ; platinum, 386,000 roubles; quicksilver,
273,000 roubles, &c. Silver shows a decrease of 157,000 roubles,
and porcelain earth a decrease of 10,800 roubles, Daring the last
ten years the production of cast iron in Russia has increased by 74
million poods, or by 3} times ; the production of steel by 61 million

s, or 5} times ; and the output of coal by 467 million poods, or
double the former amount,

AccorpiING to tests recently made by Mr, A. S. Cooper,
and described by him in the current issue of the Journa! of the
Franklin Institute, the use of salt or sea water in ganging cement
is bad practice. The tests were made with both natural and
Portland cement mortars, and comprised tensile and compressive
tests. The ages of the briquettes when tested were one week,
four weeks, three months, six months, and one year. In the
short-time tests the briquettes gauged with salt water stood ahead
of those gauged with fresh water, but the long-time tests nearl
always showed tho superior strength of the briquettes mixed witﬁ
fresh water, and this was just as pronounced in the compression
as in the tension tests, The deteriorating effect of the salt water

soemed to be the greatest with the richer mortars,

MISCELLANEA.,

Tre French submarine boat Narval was launched last
week at Cherbourg.

BicycLes are now carried as baggage free of charge on
United States railroads,

Tag District Council have under consideration a scheme
for a full supply of water, at a cost of £40,000,

At Cardiff the municipalisation of the gasworks is
Eain being discussed by the Corporation, and negotiations are to
resumed.

Ox Monday last the Chinese Minister, Sir Chihchen
Lofengluh, visited the Loeds Steel Works and the locomotive works
of Kitson and Co., Leeds,

A VERY active programme of shipbuilding on the Great
American Lakes is being inaugurated, The Carnegie Steel Com-
pany have ordered five steamers, each 475ft. long.

Tae minimum endswment for the Birmingham Univer
sity scheme having been subscribed, it is probable that some steps
will be taken shortly for the execution of the preparatory work.

Tae largest contract entered into in recent years for
shipbuilding on the American Great Lakes has jast been signed.
This contract will call for the construction of two steel steamers
each with a load water-line of 435ft., beam 50ft,

AN order for the engines and boilers for one of the first-
class cruisers being built in the Government dockyards has been
t]m with the Clydebank Engineering and Shipbuilding Company,

imited. The engines will be of about 22, indicated horse-

power,

Since the opening of the Dortmund-Ems Canal, six
months ago, more than 300 vessels have entered or left Dortmund
barbour, the incoming vessels bringing 24,700 tons of cargo, and the
outgoing ships taking away 14,200 tons, being a total movement of
38,900 tons of cargo.

THERE are five coal-producing centres in the Transvaal,
namely, Boksburg, Heidelberg, Middelburg, Lydenburg, and
Klerksdorp. The three former are by far the most important, and
contain between them twenty-four mines, The total production
in tons last year was 1,907,808,

TrHE opening meeting of the twenty-sixth session of
the Liverpocl Engineering Society will be held on the evening of
Wednesday next, November 1st, at eight o'clock, when the
President-olect, Mr, A, Bromley Holmes, M, Inst, C.E.,, M.L.E.E.,
will deliver his inaugural address,

Tre Canada Atlantic Railway Company has completed
arrangements, it is stated, for the purchase of a fleet of steel
steamers, which will next year operate on the Lakes in connec-
tion with their rail system to Quebec, where terminal facilities
will be constructed to vastly increase the importance of that place
as an export shipping point.

Tae United States submarine boat Holland, of which a
good deal was heard some time ago, does not appear to have proved
an unygualified success. Last week, getting out of control, she ran
while submerged into the dock at New York, and the crew were
eventually taken out in an unconscious condition. The Holland is
said to have made a submerged run of a mile in ten minutes,

WaAT is said to be the largest rope cable in the world
has been in vse for some time for the Glasgow District Subway. It
was manufactured by D, H. and G, ie, of Sunderland
and its weight is about 55 tons. Its life bas proved to be 141
months, the previous record being 10} months, and during this
time it has ron 85,000 miles, whilst the previons best record was

61,000 miles.

It is claimed that the deepest oil well in America is
situated in the Monongahela River Valley, about 25 miles from
Pittsburgh. The hole has been drilled to a depth of 5532ft., but
work bas been suspended owing to a break in tEa 24in. rope used,
As a result 1000ft. of rope and a string of tools are at the bottom,
Experts are at work, and hope to be able to resume drilling soon,
It 1s proposed to sink the well 6000ft,

Tee DBrewers' Exhibition at the Royal Agricultural
Hall, Islington, opens to-morrow, Saturday. Inthe malting barley
competition, held in connection with this Exhibition, the list of
awards has been considerably added to and the number of classes
extended, and the entries, we learn, are likely to be a record
number. To further the joint interests of farmers and brewers
vainable prizes are again offered for English hops.

ONE result of the late Belgian miners’ strike has been
to foster in that country foreign competition, which bas profited
largely by the situation, writes the Charleroi correspondent of the
Urgane Industriel, who reports that a great deal of foreign coal has
been imported, viz., British coal, chiefly vid Antwerp and the
Charleroi Canal, Pas-de-Calais coal, and Rahr coke. Eu:amhurg
wronmasters are bitterly complaining of deficiency in the coke
supply, which is directly traced to the Belgian strike,

AN attempt made some time ago in Germany to con-
vert coke dust into briquettes, with a cement consisting of
cellulose residue, did not succeed, because a prolonged drying in
the open air was necessary for the briquettes to stand carriage ;
but in that case they crumbled in the fire, while they also burned
so slowly that the furnace could not be kept at the desired
temperature. For counteracting these disadvantages it was pro-
posed to mix nitrate of soda with the cementing substance ; but
the only method which has hitherto been found to give good
results is to use the dust itself as fuel, with one of the devices for
feeding powdered fuel which have recently been introduced.

Tae Board of Trade have received through the Foreign
office copies of communications from the offices in London and
Paris of the Royal Commission for the Paris Exhibition, respecting
applications from British workmen for employment in connection
with the Exhibition buildings. Itappears that there has lately been
some influx of British workmeninto F’arin with the object of obtaining
work on the buildings, and, in view of the number of applications
made at the Paris offices of the Royal Commission, it 1s thought
desirable to point out that the French contractors are unlikely to
employ foreign labour of any description, while foreign contractors
charged with the erection of various foreign buildings import their
workmen, as a rule, from their respective countries,

AT Indian Head the United States Navy Dapartment
15 erecting a new factory for the manufacture of smokeless powder,
which will be operated entirely by electricity, The electrical
plant will serve to drive the machinery and the trolley tramcars,
as well as generate electric light. The generating plant consists of
two 250-kilowatt double-current generators, and one 75-kilowatt
two-phase generator. Eaich of the two larger machines can
deliver current simultaneously from both sides, a continuous
current at 550 volts, and a two-phase carrent at 400 volts, The
smaller machine generates two-phase current at the sama voltage
and frequency. An 18j-kilowatt transformer in the generating
station steps up the alternating-current voltage to 1100 for supply-
ing a feeder line for lighting the various buildings, The machinery
in the mills is driven by induction motors, and the continuons
current uupﬁulms power to the railway system, which is operated
partly on the overhead trolley and partly on the Westinghouse
surface-contact system, The crane motor in the proving grounds
is also supplied with continuous carrent,
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TO CORRESPONDENTS.

 ——

* In order to avoid trouble and confusion we find il necessary to inform

ts that letters of inquiry addressed to the public, and intended

for insertion in this column, must in all cases be accompanied by a large

envelope legibly dirvected by the writer to hMimself, and stamped, in order

that answers received by ws may be forwarded to their destination. No

notice can be taken of communications which do not comply with (hese
instructions.

"o All letters intended for insertion in Tam ENGINEER, or containing
questions, should be accompanied by the name and address of the writer,
mlnﬂmﬂFWhuMhlmnprﬂ!mmrﬂL No notice
whalever can be of anonymous communicalions.

"' W t undertake to return drawi :
'Mwm u “rnu o ngs or mansscripls; we muat,

REPLIES.

G. B. W. (Lime juice machinery).—A letter has heen forwarded to you
from The Masson and Atlns Works, Litchurch, Derby.

H. C, F.—We are not aware of the existence of any trustworthy statis-
tics giving the number of boilers nt work in Great Britain,

J. K. M. (Thames Ditton).—If you like to send us drawings and deserip-
tion of your fnvention, we will tell you what we think of it,

T. H. (Goswell-road).—Your invention proposes to accomplish an im-

pciﬁihii%!itr. and you will wuste your money if you proceed further
with it.

Repsgr.—8See Cantor Lectures by Obach. Published for the Soclety of

Arts by George Bell and Sons, York-street, Covent - garden, London.
Price 2s. 6d,

J. C. (Wimbledon).— It would take too much space to describe the action
of the single-trigger gun in this column. We believe Cogswell and

Harrison, Bond-street, have a model, which, doubtless, they would be
pleased to show you.

Assoc, M. Inst. C.E.—We would recommend you to put the matter into
the hands of an expert. Why not apply to Mr. Bydney Brough, secre-
tary of the Iron and Bteel Institute, 27, Victoria-street, for an intro-
duction to some one interested in the subject ¢

8. J. L. (South Hackney) —We cannot pretend to say what constitutes
an invention or an inventor, The most eminent jud in the world
have ex}rrienced the utmost difficulty in deciding the point, as the
record of numerous patent trials goes to show.

Lusrication (Pershore).—We have no doubt that all your trouble with
hut bearings is due to the use of too much brass. Cut it away frecly
at the sides. No bearing should be in contact with more than three-
fifths of the journal surface. Put the ofil in at the side, not at the top.

Aguanrivs (Rydel—There is no difficulty in fitting'a log to i;-:mr yacht,
which will show the specd at which she is goiog through the water at
a (ﬁ.ancu. The Berthon continuous log will do this. You can obtain
full particulars of this beautiful instrument from the Berthon Boat
Company, Romsey, Huants. There is no other log, so far as we are
aware, that will comply with your requirements,

M. McK. (]&bﬁrdEﬂn}.—FlEIlhlE couplings between the motor and the
dlynnum 1ve been and are frequently used. They remove the neces-
sity for exact alignment, and to a certain extent reduce shocks. They
are also used where it is desired to insulate the dynamo from the
motor shaft. An example of the use of the Raffard coupling occurs at

ithut Aigle electric station, desceribed in Tur EwciNker, Beptember 8th
{5}

R. R. (Madison, Wisconsin).—In reply to your six gqueries, we would, in
the first place, refer you to the article on American shipping, which
you will find on page 426. (1) The British Government has subsi-
dised mail routes in order to secure the cheap, rapid, and regular
tmnﬁﬁr‘t of letters. Mail steamers cannot be made to pay unless they
are liberally remunerated for carrving letters. (2) Competition reduces
the price of mail contracts to about the lowest remunerative point.
(8) e growth of the Britlsh marine has not been promoted by
Uovernment aild ; on the contra'y, it has been hampered by various
legislative restrictions. (4) It is next to impossible to say what per-
centage of our total shipping gets postal contracts; it is not large.
(5) Yes. (6) Wages vary continually, at present they are very high,
platers and riveters earning from £5 to £7 a week,

MEETINGS NEXT WEEK.

~ Grovroaists’ AssociatioN, Loxpox.—Friday, November 8rd, at 8 p.m.,
in the Library of University College, Gower-street, W.C., Conversazione,

Tae InstiTUTION OF JUNIOR ExoINEERs.—Friday, November 3vd, at

8 pm., at the Westminster Palace Hotel, Presidential Address by the
Hon. Charles A. Parsons, F.R.8,
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MUNICIPAL TRADING.

IN the current number of the Fortnightly Review
we find a paper by Mr. Walter Bond on ** Municipal
Trading,” which deserves attention. There isin it nothing,
perhaps, quite new; little, indeed, that has not been
said before, But Mr. Bond has grouped his arguments
conveniently, and condensed much vague discussion,
aflirmation, and denial into a form handy for reference,
and naﬂiblg convincing., Our author takes for his text
the defeat by powerful municipalities, of the bold pro-
posal to generate electricity at the pit's mouth, and
distribute it at a cheap rate over a large area; and the
municipal demand for permission to manufacture electrical
machinery. He then goes on to consider what are the
‘“ proper duties of a municipality, and why they are so,”
and he discusses the entire subject under the following
suggestive heads:—*The Legitimate Functions of a
Municipality ;" * The Injustice of Municipal Trading;"
‘““The Profit and Loss Account of Municipal Trading ;"
*“Municipal Indebtedness;” *‘ The Causes of the Craze
for Municipal Trading ;" and lastly, * Sundry Fallacies."

There are so many arguments available against muni-
cipal trading, that it is not easy to deal with the subject
within reasonable limits. Two single themselves out,
however. On one Mr. Bond expresses himself clearly
enough, with the other he has not dealt at sufficient length.
He shows that the municipality is in the position of a
speculator who, by force, compels people to invest in his
undertaking. Let usfancy Mr. Hooley, for example, or
the late Baron Grant, invested with such power that he
could compel every ratepayer in Leeds or Nottingham to
take shares in a scheme for lighting those towns. We
need only state the facts in this way to recognise that the
situation would be intolerable. But substitute a few
town councillors for Mr. Hooley, and the thing is done.
The Corporation decide that they will become traders,
and then obtain loans to supply the requisite capital, and
next levy rates to pay off the principal and its interest.
1t is urged that it is all for the good of the ratepayer.
This is simply begging the question. * If,” writes Mr.
Bond, * the Vestry of Hamagatend choose to go in for
electric lighting, a purely trading venture, the ratepayer,
whether he likes it or no, is obliged to take a share, or
leave the neighbourhood, The inherent injustice of
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municipal trading is that a free citizen of a free country
is thereby forced to take shares in a trading concern. For
the sake of essentials, reasonable men will surrender much
of their liberty of individual action ; they will be less than
men if they tamely surrender their birthright for a
municipal mess of mingled trade and philanthropy."

The paramount objection to municipal trading is the
incompetence of the traders. Mr. Bond directs attention
to this, as we have said, but he does not emphasise it
sufficiently ; no doubt because, not being himself an
engineer, he cannot realise the full importance of the
fact. Town councillors may be, and usually are, worthy
men ; but it is the exception to find any of them
possessed of sufficient knowledge to be able to give a
valuable decision on any point of technical weight. The
result is, of course, that virtually the ratepayers find
themselves handed over to one or more of the servants of
the Corporation. For example, the electrical work of
the Glasgow Corporation is to all intents and purposes in
the hands of an American engineer, Mr. Parshall, Thus
the town councillors first compel the ratepayer to invest,
and then turn the money over to the control of a man,
the merits or demerits of whose schemes they are quite
unable as an official body to determine. The recent
scandal shows how the system may work and does work.
The only check on abuses is the influence of the Press.
In the case of Glasgow this has failed to prevent many
thousands of pounds going to the United States for engines
which the Corporation admit might just as well have been
built at home. For while the E. P. Allis Company has got
the order for one engine, John Musgrave and Sons, Ltd.,
of Bolton, have got the order for the other. Now it
is obvious that if the English firm can build one they could
have built two, and that at a reduced price, because of the
duplication of parts from one set of patterns. To all intents
and purposes the engineer and his staff must, as far
as the ratepayers are concerned, be masters of the
situation. But this might work out beneficially when
the engineer is a first-rate man. There is, however,
always the risk that he will be hampered and harassed
in alf his operations by councillors who do not possess
the information essential to any sound criticism of his
doings. In most bodies of the kind one or two men will
be found who dominate their fellows ; and such indivi-
duals are quite competent to make the engineer's life a
burthen to him, and effect much mischief by their inter-
ference. There is not a municipal engineer in Great
Britain who will not endorse what we say. Now, all
joint-stock enterprises worked on legitimate lines in-
clude in the board of directors men who thoroughly
understand the nature of the business carried on, either
from the manufacturing or commercial side, or both.
The shareholders’ money has, therefore, a fair chance
of being properly spent. But the trading of a municipality
is carried on by a board of directors who have no
special knowledge, save by chance, of the business being
transacted, and the members of which are liable to dis-
missal at any moment, usually for the same political
opinions that have led to their election. It is almost
marvellous that, under the circumstances, municipal
trading turns out in certain cases as well as it un-
doubtedly does.

An evil influence militating strongly against municipal
trading has as yet hardly had time to make itself felt.
We refer to the certainty that nothing but stress of
most adverse circumstances will induce a municipality to
go with the times and adopt improvements. ** Imagine,”
writes Mr. Bond, * a trading concern, the accounts of
which are not annually audited by competent and inde-

endent auditors ; imagine this concern to be specially
avoured by the Legislature and to possess great inflvence
therein ; imagine it to be completely shielded from com-
petition and largely shielded by the apathy of the share-
holders from inquiry. \What would be the opinion of a
shrewd business man as to the probable effect of all these
accumulated soporifies upon the energy, skill, and purity
of the management of the undertaking? Would he not
predict, and with reason, sleepiness, extravagance, mal-
administration ? Yet a trading concern such as is out-
lined above is nothing more than a municipality engaged
in trade.”

But let us, for the sake of argument, assume thata cor-
Eoratinn is free from all the trading defects to which we

ave called attention, and consider whether it is or is
not in the best position to supply the wants of the in-
habitants of the town or city under its control. Rightl
we should extend the question, and make it apply to
corporations and towns. Is a corporation, even when,
as presupposed, perfect, justified in doing any experi-
mental work whatever? e think it will be agreed that
it 18 not. There are cases, as, for example, when sewage
has to be disposed of, when the ratepayers' money
must be spent on experiments, because there are
not suflicient data available to prevent the solu-
tion of difficult problems by the trial and error
system being necessary. But such a case has nothing
in common with, let us say, electrical plant. A corpora-
tion going to spend large sums of money, must try and
spend it to the best advantage on some approved system.
That done, further investigation and experiment are at
an end. Thenceforth the corporation stand in the way
of progress. We shall not say that they will stop progress
altogether, but they must follow ; they dare not attempt to
lead. But, beyond this, we have the fact that corpora.
tions are, from the very nature of the case, not in the
best position to promote advancement. We may use,
for instance, the objections urged against the scheme for
supplying light and power direct from the coal districts.
The opposing corporations could not argue that they were
able to supply both at a lower price; all that they could
urge was their vested right. And it is evident that not one
of the opposing corporations could themselves embark on
a scheme full of promise, and almost certain to give con-
sumers electricity at a much lower price than could the

corporations.
To what point municipal trading in the future may
extend it is very difficult to say. So far as can be seen,
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there is as yet no limit fixed to the range of the under-
takings in which the ratepayers’ money may be embarked.
Mr. Bond holds that tEa operations of a municipality
should be restricted to such work as cannot by any
reasonable use of language be said to benefit any one
section of a community more than any other. Every
municipal undertaking should be essential to the general
welfare. But the advocates of the system do not ask
much more than this. We hold that such a definition of
the functions of a corporation is much too wide. Let us
suppose, for example, that the Town Council of Notting-
ham proposed to manufacture boots and shoes for the
inhabitants ; it cannot be said that trading of this kind
would benefit any one section more than others, because
all alike wear boots and shoes. Up to the present
no proposal of the kind has been made. DBut
it is very difficult to state reasons why electricity
or gas aﬁnuld be made and supplied, and not boots
gshoes. But if boots and shoes, why not bread, as has
actually been done in some places in I'rance? There can,
we think, be but one answer to this. The system thus
extended would be nothing more than a form of
socialism, and would, in a very short time, be attended
by stupendous abuses. The legitimate trading functions
of a corporation begin and end, we think, in wholesome
competition. If it is proved that private companies,
enjoying a monopoly of the supply of public things, do
not serve a city as well as it might be served, then it is
quite fair that the corporation should step in. But the
corporation should not be given any advantage over the
legitimate traders. Pushed beyond its present limits, the
policy of municipal trading cannot fail to work for evil.
But the whole drift of municipal opinion is in favour
of a forward policy. It remains for Parliament to con-
gider the question very seriously. It cannot be right
for a corporation to deny its ratepayers any advantages
that can be derived from outside competition.

LOCOMOTIVE FIRE-BOXES.

1~ another page we illustrate and describe a locomo-
tive engine which is possibly the latest novelty in the
railway world. We refer to the engine with a corrugated
cylindrical fire-box, designed by Mr. Vanderbilt, and
working on the New York Central Railroad. Corrugated
fire-boxes are not really new, having been made by the
late John Haswell, of Vienna, years ago; and at least
two were constructed in this country by R. and W,
Hawthorn, Leslie, and (o., Limited, as far back as
1884, It seems, however, that the American engine
is distinctly original in certain respects; and as such
it is entitled to consideration. It is not easy to see
how it could be used on an English railway. The great
defect of all cylindrical fire-boxes is the small space which
they give for a grate—and grate surface is all important
in a locomotive. The Vanderbilt boiler has a furnace
nearly 5ft. in diameter., On United States railways,
boilers of much larger diameter than we can use are
available; and so a method of construction which is
prohibited in our country may answer very well in
another.

The fire-bex of a locomotive is in every sense its weak
point. Itis very expensive; it wears out rapidly; it
requires frequent repairs; it is always liable to become
leaky at the tube ends ; it has to be petted and pampered
in various ways; and it is invariably too small, or, to
put it more accurately, too narrow. It may be taken for
granted that 3ft. 3in. is the utmost width of grate that
will be tolerated on an English railway—not that it
represents the maximum possible width. If we also take
it for granted that Oft. is the longest grate that can be
properly fired, we have at once 19} square feet as the
maximum. By making the grates a little more than 6ft.
long, and measuring the bars along the incline, we get a
grate with 20 square feet of area, and this may be taken
to represent the dimensions used in at least 90 per cent.
of the more powerful express engines of the day. With
coupled trai.Eng wheels it is very difficult to get in a grate
much longer than 6ft. because of the side rods, which it
is not safe to make very long. It will be seen that
on the American engine a much larger grate area
is secured, and some other advantages are obtained
by avoiding the use of a rectangular fire-box, and after
all allowance has been made for this exceptional posi-
tion, which Mr. Vanderbilt holds, and which has
obtained him an opportunity for trying something new
which would certainly not be afforded to many, there
still remains, we think, enough merit about such inven-
tions to make us ask whether there is any sufficient
reason for limiting our own practice to the small
rectangular fire-box normal to British railways. It is
noteworthy that, no matter what enlargements have
been made in the dimensions of locomotives—and there
have been many of late years—the grates have not
increased commensurately ; and every locomotive superin-
tendent knows, and usually admits, that he would like a
bigger fire-box if only be could get it. The limitations
in width are due to the narrowness of the gauge of our
roads—in part. The shortness of the box is due to the
supposed difficulty of firing a grate more than 6ft. long,
in the first place ; and to trouble with coupling rods, in
the second place. Both these difficulties may be got
over, and are got over in the United States. Is there
any good reason why we should not get over them here ?

In Belgium engines with grates 10ft. by 7ft. are to
be found ; locomotives with 45 to 50 square feet of surface
are common enough. The poor slack which is used for
fuel must be spread thinly in order that it may burn at
all. We give this week some particulars of a gigantic
locomotive being constructed in the United States which
has a grate of the normal width, but 11it. long. The
surface i8 37} square feet, but even this is much too small
for the heating surface, which is 3500 square feet. Such
a grate cannot be fired in the ordinary way. No doubt it
is laid on a steep incline. The coal 1s heaped under the
fire door, and slides down the incline by the shaking of
the engine, a method much favoured on some lines in
this country by firemen, who, however, are always able

to fill holes far back under the Lrick arch by the direct
use of the shovel in a way that we should think out of
the question with a grate 11ft. long. It is always said at
this side of the Atlantic that locomotives more powerful
than, let us say, those put by Mr. Aspinall on the Lanca-
shire and Yorkshire, or by Mr. Webb on the London
and North-Western, cannot be made, because nothing
bigger will fit the road. But, after all, the key nf the
position is the fire-box. If it is made large there will be
plenty of steam, whatever else may fail; a truth very
fully realised by Mr. Drummond, whose great four-cylinder
engines are largely dependent for steam on the huge fire-
box surface got by adding water-tubes. Is there, then,
any reason why we nhnulg not resort more fully than we
have yet done to American practice in designing the
extremely powerful locomotives which the exigencies of
modern traffic demand? We do not for a moment suggest
that we should slavishly follow any example, or copy any
locomotive ; but when dasigning locomotives, British
engineers may, we think, find in American practice
direct and substantial proof that certain things may be
doue, the success of which might otherwise be doubtful.

In designing, then, the most powerful passenger loco-
motive that can be put on our roads, the fundamental
proposition is that the fire-box and its grate are all im-
portant—so important, indeed, that everything else is
subordinate to them. With big boxes and big grates
there is certain to be plenty of steam to drive up hill and
down hill at a high speed. Once this is admitted, we can
see our way pretty clearly to all the rest; but so long
as the grate surface is kept down to 20ft. or so, real
satisfaction and contentment cannot be had, Little is to
be gained by augmenting tube surface. If everylocomotive
in the kingdom had its tubes shortened by 12in. its
steaming power would scarcely be affected. But let us
suppose that to make up for the 12in. cut off, the fire-box
i rn ened a foot, and the fra.t.e augmented in area by
over three square feet, what follows ? e need not answer
this question. The small grate can only be made to do
by resorting to a very heavy draught, which mesns a
small blast nozzle and great back pressure ; a large grate
and a large nozzle ought to and usually do go together.
How is the desirable area of fire-box to be had ? Several
ways suggest themselves., In favour of each something
is to be said ; againet all objections canbe urged. Let us
suppose, however, an engine of the type designed by Mr.
Stroudley, with four wheels coupled in front. These engines
run at high speeds with steadinessand safety. Let the rear
end of the engine be carried on a bogie ; we shall then have
something very much like Mr, Billinton’s big tank engines
on the London and Brighton line. \With a traversing
bogie the wheel base may be made long ; but in any case
it is easy to carry the grate far back and pitch it high
enough to secure good firing on the American system.
A fire-box 8It. long would give about 26 square feet of
grate surface, and we should have an engine with nothing
very abnormal about the design. Again, let us take an
engine like Mr. Worsdell's six-coupled express locomotive
recently illustrated in our pages. It is easy to see that
no insuperable difficulty stands in the way of extending
the fire-box further back over the trailing axle, and the
fact that the engine has outside cylinders permits the
fire-box to go at fmt 6in. further forward. Thus again
we can get a long grate.

It is sometimes urged against long fire-boxes that they
are objectionably weak in the crown. But this argument
has, we think, little force. If the crown stays run fore
and aft, then, indeed, length would be a source of weak-
ness ; but there is nothing to be urged in favour of the
fore-and-aft stay, and many things against it; as, for
example, the certainty that in time the tube holes will be
crushed oval. But it is not, we think, necessary to do
more than mention this objection. If those who design
locomotives once become convinced that the fire-box
ought to take precedence of every other consideration,
then a way out of difficulties will soon be found, without
any resort being had to extravagance in the general
appearance of the engine, or any sacrifice of the dainty
Frupnrtiﬂnﬂ and simplicity of outline which now make our
ocomotives the most beautiful in the world.

AMERICAN SHIPPING.

Tur wholesale withdrawal of steamers from the Atlantic
trade for transport purposes, and the consequent rise in
freights, are bringing the United States to a proper
realisation of the inadequacy of its mercantile marine in
relation to the foreign trade of the country. It is certain
that in his next message to (‘ongress, President McKinley
will repeat once more his conviction of the urgency for
some reform of the navigation laws; and that, in the
forthcoming session, determined efforts will be made to
gsecure the passage through both Houses of the Hanna-
l‘ag'na Bill, which is a thoroughly P’rotectionist measure,
and which seeks to encourage fj’;a growth of an eflicient
and large merchant service by the distribution of boun-
ties, navigational as well as constructional—that is to
say, 50 much per ton to builders in order that they may
suffer no disadvantage from what is euphemistically and
quite erroneously described as the ‘‘ pauper labour" of
the United Kingdom and the other maritime countries of
Europe ; and so much per ton to owners for every given
distance covered in the foreign trade in order that
there may be compensation for the heavier cost of work-
ing American as distinguished from European vessels.
The present position of American shipping is referable,
of course, to the perpetuation, in the supposed interests
of American wooden shipbuilders, of navigation laws
which became obsolete from the day the first iron ship was
put into the water. Slight modifications have been made
in these laws, in the last half century, but they have not
altered the situation materially, and it remains, as a
general principle, that American citizens may not own
vessels save those constructed in native shipyards.
Special dispensations have been given from time to time
for special reasons, and in this connection the granting
of American registry to the Inman line steamers will
occur to the mind at once, But the sum total of the

tonnage transferred to the American flag is abeurdly
insignificant when weighed in the scales against the ton-
nage of the commodities entering at and clearing foreign
from American porte, or against the tonnage of all l._hu
vessels carrying these commodities. The gross capacity
of the American vessels available for ocean traffic to-day
does not exceed 300,000 tons out of an aggregate of
2 500,000 tons, while England possesses close upon
13,000,000 tons. The proportion of American trade
carried in American vessels, on the basis of value, was
12 per cent. in the last fiscal year, whereas forty years
ago it was 66 per cent. At that time American ships
not only took a good share in their own country’s foreign
commerce, but were serious rivals to English ships in
English trade with countries other than the United States.
This, however, was before iron came in as a mu,t.etml and
steam as a motive power. Now, American ships are
virtually unknown in the trade between neutral countries,
and out of about 24,500,000 tons of shipping clearing
from American ports in the course of a year, not much
more than one-fifth flies the Stars and Stripes; and as
showing incidentally how much of America’s loss in this
respect has been (reat Britain’s gain, it may be stated
that out of 15.000,000 tons of exclusively foreign shipping
cleared, 12,000,000 tons are English. We have secured a
similar preponderance in other markets. The adoption
of our policy of free ships coincided in point of time with
the appearance of iron and steam in shipbuilding, and it
would be impossible to find a clearer justification of the
policy than that furnished by the actual outcome to-day.

It is open to the American nation to do one or both of
two things in order to remove the reproach implied by
the existing condition of its merchant marine. It may
initiate for itself a policy of free ships, such as was
strenuously advocated for years by Lepresentative
Fithian and a handful of other earnest Congressmen.
Or it may adopt the bounty system alluded to above,
in order to promote a marine which shall be exclusively
American. Under the first, American citizens would be
permitted to acquire their ships in any market—which
would in most instances mean the English market—and
to obtain for them all the privileges of American registry.
The initial outlay would, of course, be great, but the
hundreds of thousands of pounds now sent to Europe
annually in payment for charters would be saved, and
this saving would in fact represent an interest on the
investment. Giving evidence at the beginning of this
month before the Industrial Commission which is sitting
at Washington, one of the leading American shipbrokers
said that in the past two years the leasing of ** tramp”
steamers by Americans had increased fourfold, and these
vessels were netting their owners 20 to 25 per cent. a
year. A few years ago, Mr. Charles Cramp, the eminent
Philadelphia shipbuilder, after allowing that “ with few
unimportant and straggling exceptions, British steamers
carry the freight and passengers of every land,” objected
to free ships for Americans on the ground that *‘the
shipbuilding industry in Great Britain has been developed
in such enormous proportions and the facilities of con-
struction enlarged to such a scale, that our comparatively
few and feeble shipyards would be instantly over.
whelmed in the competition the moment our market was
thrown open to them to unload their old and worn-out
wares on American bargain-hunters.” The answer to
this is obvious. It takes two to make a bargain, and
the American owner has a sufficiently keen eye and
sufficient acquaintance with English ships to see that,
if the chance were afforded bim, he would get good value
for his money. Dut the American shipbuilding industry
is nothing to boast of, and it does not seem reasonable to
the present administration that a crowd of foreign vessels
constructed at less cost probably than in American yards,
should be permitted unrestricted entry into the American
register, thereby spoiling the native industry and depriv-
ing it of a “fair field " for its operations. Therefore
the country is to assist its shipbuilders. The Hanna-
Payne Shipping Bill, which is carried over from the last
Congress, provides for the payment to American vessels
not engaged solely in the coasting trade, or making
voyages to foreign seaports not less than 150 miles dis-
tant from the port of departure, of a bounty on tonnage.

This bounty scheme is so comprehensive as virtually
to include all but a wholly insignificant number and
class of American vessels. The Bill gives a uniform
rate of “ compensation "—such is the phrase which
sounds better to the ear of the Commissioner of Navi-
gation than the more common one of ** bounty"'—amount-
ing to one cent per gross ton for every hundred nautical
miles traversed by an American-built steam or sailing
vessel, the idea being ‘ to offset the increased cost of
construction and operation in the United States' —a
rather curious admission after all we have heard of the pro-
gress of iron and steel in the States, the reduced cost of
production, and the lowering of the rate of wages. In addi-
tion to vhis one cent there is to be a special allowance for
steamships of more that 1500 tons gross, with a steaming
capacity of 14 knots or more. The Commissioner of
Navigation recently issued a sort of apologia for these
proposals, in which he defended the constructional bounty
from the charge of being ‘* extravagant and unheard of,"
and said it was designed to offset the corresponding
allowances given to similar steamships by foreign Govern-
ments. His argument on this matter is ingenious but
extremely disingenuous. If Mr. Chamberlain knows any-
thing of the British mercantile marine, he must know
that British steamers do not receive Government support
simply because they steam 14 knots an hour and
have a capacity of 1500 tons or more. It has need of
vessels to carry the mailg, and it has held a number of
our fastest steamers at its disposal for use as armed
cruisers. In return for these privileges it pays a sum
that is agreed upon. And yet Mr. Chamberlain contrasts
the amounts received by the Peninsular and Oriental,
Castle, Union, Cunard, White Star, Royal Mail, and
Pacific and Orient companies for mail-carrying purposes
with those which would be paid to American-built
steamners of equal tonnage. Of course, the comparison—
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which suggests the * figures ill-paired and similes unlike
of the poet-—is well in favour of the American vessels.
If the American Government were to compel their best
ships, when they come to be constructed, to carry mails
in return for the bounty and nothing more, there might
be something in the comparison, but will it? As it
stands, the contention is absurd, if it is not wilfully
intended to give the American people an erroneous im-
pression. Apart from the handful of tonnage which is
supported, English steamers and sailing ships have to
rely upon their own energies for profits. The capacity
of the subsidised mail steamers is under 400,000 tons,
and, as we have seen, the United Kingdom owns nearly
13,000,000 tons of shipping. And though they may be
supported, not even the subsidised steamers were con-
structed with Government aid, whereas practically every
vessel turned out of American yards, under the Hanna.-
Payne Bill, will be helped along from the moment its
keel is laid.

There is another aspect of this question of American
shipping and its resuscitation. At the time of the war,
the Government purchased a large number of steamers
for transport and cruiser purposes. Many of them were
old, but the price paid was more than fair in the case of
the very oldest of the lot. There was a need of steamers
to replace those diverted to naval purposes, and those
few native shipbuilders who were able to construct this
class of vessel found themselves flooded with orders.
This emergency afforded a stimulus, and made the
American builders pub their best energies into what was
to the majority of them a new class of work. They
appear to be succeeding. All along the Atlantic seaboard
steamers of large tonnage are now being built ; shipyards
are being extended, and others are being provided—for
example, the New York Shipbuilding Company is erecting
on the Delaware new works which will rival anything in
the whole country. Most of the vessels bought by the
(rovernment have been disposed of again, including those
purchased from Furopean owners before the declaration
of war, and these with the new steamers building will
form the nucleus of a really modern mercantile marine.
Whether it is that they sce that they can do better than
they have hitherto done, or that they hope to do better
by the aid of the support which is certain to come, the
Americans are now paying much attention to shipbuilding,
and already we have a marked addition to the output of
tonnage intended for the foreign trade. They should be
in & position to build ships—not the homely but useful
and profitable ** tramp,” perhaps, but, at any rate, vessels
of a type intermediate between the tramp and the ** Lady”
liner. One reason which was of some validity until the last
few years was their inability to make plates at a cheap
rate. But of late they have been sending their plates to
Glasgow and underselling the Scotch article there. In
other directions, too, they have reduced the cost of pro-
duction ; so that the principal drawback to progress has
been removed. By that same token, they are in want of
no encouragement in the form of bounties. The case of
France and Italy is at hand to prove that this system of
doles is of little use in the building up of a merchant
marine when some of the essentials are wanting. Dub
America has shown that it possesses the essentials, and
bounties will help it to keep its feet until it gathers better
strength. The shipowners would be glad to be permitted
to purchase ships freely from abroad pending further
development, but this is what a solicitous Legislature will
not allow. *‘I'ree ships"” would be a good thing for
English shipbuilders, for whether at first or at second-
hand, the vessels purchased would of necessity be of
English build for the most part. DBut they would hardly
be a good thing for English shipowners, for a new element
of competition would be inftroduced. The development
of a native American shipbuilding industry can be of
advantage to neither builders nor owners here.

%8
COPPER.

Tuovcu the weakness of the copper market during the
past week or two does not necessarily imply the beginning of
the end of the long period of high prices, one is at least per-
mitted to hope that the end is not far off, and to observe
that the general conditions tell in favour of rather than
against the aspiration. What has kept quotations up so
well has been the sustained character of the American
demand. Whether the whole of the heavy buying by
America was for bond fide consumption, or whether a large
proportion of it was manmuvred by the interests that have
been working to keep up prices, one cannot readily say.
Having regard to the industrial activity, it is quite fair to
assume that the consumption has been much above the
average, and that this factor has had quite as much to do
with the maintenance of values, once they were moved up,
as the manipulations of the Amalgamated Copper Company.
The company has now to reckon without the trade. It is
allowed that consumers in America have all the copper they
require for some months to come, and as a result they have
ceased buying almost completely. The speculators for the
rise have been frightened away by dear money, the war in
the Transvaal, and a recognition of the top-heavy nature of
the situation. On the London market this week the repre-
sentative of the Amalgamated interests has been buying
freely, but has not been able to stay the decline, and, as
compared with the middle of the month, standard copper at
the time of writing had gone back £2 10s. per ton. If1itis
made manifest that the combination has got to the end of
its tether—that with all the wealth behind it the concern is
overloaded with stocks purchased for the express purpose of
keeping quotations up to £75 or £77 per ton, the * fair"
limit to which it had addressed its best efforts—then we shall
have a downward movement that will be cheerful to witness.
The evidences of weakness are accumulating every day, On
the face of them, the statistics do not look favourable for the
badly-used consumer, stocks on the 15th inst. being 20,614
tons, against 23,378 tons on the 30th ult. But this results
from the shipments to the United States in the two weeks of
2275 tons of Chili bars and Standard copper, which is to be
converted into electrolytic and re-shipped to this country.
The withdrawal is only temporary, shipments from America
thismonth are about the average, and weshall soon seeanother
spurt made by the small miscellaneous producers. Mean-
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time, we find that the consumption of copper in the United

Kingdom for the nine months to September 30th is 23 per

cent. below that of the same period of 1898. The American
preduction in the nine months has been 191,222 tons, against
174,811 tons; while the exports have not exceeded 79,541
tons, against 103,142 tons, and there have been imports
amounting to 25,759 tons, against 5180 tons. The nppa.rgnt.
consumption by this showing is 137,440 tons, compared with
76,849 tons last year. We submit that the measure of the

increase—over 60,000 tons—is greater than the measure of |

the increased activity in manufacture.

MOTOR CARS AT THE PARIS EXHIBITION.

WuEN the Paris Exhibition authorities first distributed
the space for the various classes of exhibits they caused a
great deal of disappointment among motor car firms by class-
ing the mechanical vehicles with ordinary carriages and relegat-
ing them to the annexe at Vincennes. The motor car move-
ment has, however, been growing so considerably of late in
France that it is now proposed togive special prominence to the
new vehicle by laying out tracks and organising trials at Vin-
cennes, and a committee under the presidency of M. Forestier,
chief engineer of the Ponts et Chaussées, is now engaged in
drawing up the programme. There will be four trials, that
is to say, heavy motor cars with a tare up to 1200 kilos,, cab
and delivery vans of 500 kilos., private carriages, and light
cars of the “ voiturette” type. There will also be trials of
speed indicators, overhead trollevs, and pneumatic tires,
electric generating station will be established at Vincennes
for the recharging of the batleries of electric cabs taking part
in the trials. Of the two million francs which will be devoted
to the Vinecennes annexe, about 100,000f. will be placed at the
disposal of the Automobile Club de France for laying out
the tracks and making the courses with heavy gradients and
obstacles, so that the trials will be catrried out under the
same conditions as those on the ordinary road. Visilors will
be able to watch the progress of the trials by means of model
cars which will be moved electrically on a large board. In
this and other ways it is intended to make the motor section
the most interesting in the Vincennes annexe.

THE OUTLOOK IN THE COAL TRADE.

Is there going to be trouble in the coalfield? e think
not. Appearances, we admit, are not promising. The
miners’ leaders, ignoring the bitter lessons of past experience,
seem disposed to push matters to extremes. Having just
succeeded in securing the 24 per cent. advance under terms
of the Rosebery arrangement, it is generally admitted, even
by their own friends, that they are a little premature in
putting forward the fresh demand for 5 per cent. extia, to
date from January 1st of next year. Still, although the
coalowners will be justified in requiring the miners' leaders
to be reasonable, and to give due weight to considerations
which at present they absolutely ignore—such considerations,
for example, as the enormously increased cost of bringing
coal to bank, and the disposition of the men to use their
advanced wages more to * play" than to work—there is no
fear entertained that the issue will be one of trouble in the
mining industry. The coalowners, it must be confessed,
have not been slow to follow the old principle of making
the public pay. Coal has steadily gone up in price,
with every indication that it will go still higher. It
may be safely assumed that whoever suffer in the
upward trend of values it will neither be the coalowner nor
the coalgetter. The British householder has been so long
accustomed to be ground between the upper and the nether
millstone of the colliery proprietor and the coal-miner, that
he is nmow used to the process and takes his punishment
without flinching. He will have to do so again. In house
coal, although winter prices have ruled all the year, what is
called “ the usual advance in October,” which was in reality
an extra advance, has been quite easily secured, and those
householders who have not supplied themselves with coal for
the winter had better do so now, for a further advance is
certain in November. All these thingg, though they do not
make for the interest of the consumer, make for peace in the
coalfield. House coal by no means covers one-half of the
output of the British coalfield, for if one quality of coal
advances, the other does not lag behind, and Mr. Pickard is
quite correct in saying that engine fuel and small coal
generally are at values which are ugbnnrmu.lly high eompared
with what they were a year ago, Steam coal, too, notwith-
standing the falling away of the export trade through the
closing of the Baltic ports, maintains a very high price, and,
looking all round, the state of the coal trade is too prosperous
to admit of the colliery proprietors making a stand even

against this sharp demand of the miners' officials for another
5 per cent. This 5 per cent. will bring miners’ wages at a
single bound up to the maximum value stipulated for under
the Rosebery arrangement. And here comes the point cf
the coalowners. There is talk of compromise as to the
amount. It is scarcely likely to come off. What the coal-
owners will most probably stand out for 18 some guarantee of
peace in their industry by an extension of the time for which
the Board of Conciliation was established. That period
expires in a few months, and coalowners taking a broad view
of the whole situation, particularly as the coal trade affects
the entire industries of the country, think it reasonable, not
merely that the period should be extended, but that it should
be for a time adequate to *‘steady’ trade in the future,
Several colliery owners suggest that the minimum time of
the extension should be five years, and others that it should
be seven years. That it ehould be extended all are agreed. 1f
the miner is wise he will take care now to husband his resources,
and instead of ‘“ playing " on the slightest provocation, and
making holiday whenever he has the chance, he will take
care to take home as much as he can at the week-end, spend
as little as is compatible with comfort and ressonable recrea-
tion, and lay up what will keep him in thc days when the
clouds once more fall upon his industry, as hey are certain

' to do.

An |

A REMARKABLE ACCIDENT.

THy. engine shown in the engraving above, which we repro-
duea from a photograph by Mr. A. Greenwood, photographer,
Acerington, was shunting at Accrington at midnight, Sep-
tember 26th, and when coming out of the sidings on to the

' main line, the signalman by mistake so set the points that
' the engine ran into the buffer stops at the end of the siding,

| vessels which,

carrying them away and falling into the street, a distance of
18ft. Very little damage was done to the engine, which was
one of Mr. Aspinall’s standard goods type.

W0YAL YacHT.—The new Royal yacht Victoria and Albert will
be undocked at Pembroke Dockyard on November 18th, instead
of December 6th, as was previously intended. The engines will
then be subjected to a series of trials, which will probably occupy
a fortnight. If the result is satisfactory, the ship will immediately
thereafter proceed to Portsmouth to be completed. The new
arrangement is the result of a recent visit of Sir Williamm White,
Director of Naval Construction, and the order directing it to be
carried out was received at Pembroke Dockyard Wednesday. A

full description with illustrations, of this yacht, was given at the
time of its launch.

THE SHIPBUILDING INDUSTRY, —Taking the Scotch, Eoglish, and
Irish figures together, we estimate the total output of new vessels
in the United Kingdom for the three quarters ending September
30th last at about 1,100,000 tons. This, if correct, will compare
with about 1,000,C00 tons in 1898 and with 750,000 tons in 1897,
The work remaining on hand is nearly twice as much, accordin
to Lloyd’s tables; but these, as we have said, include severa
although not completed, have been actuall
launched. In so far as these are concerned the work is truly *““ on
hand,” but not in quite the same sense as the new bookings we
record as providing work for the future. With these qualifica-
tions we extract from Lloyd’s tables the following : —

Vessels under Construction,

Sept., 1800, Sept , 1508,
No. Tonn u;:_;r E*Tn. Ton 11&24;
Merchant steamers .. 588 1,842, 385 578 1,801,557
Do. sailors b 5,1¢€4 26 2,608
Total 558 1,847,540 508 1,364,250
Warships : -
British., .. .. .. 52 831,350
Foreign 81,680
Total work on hand ]
in shipyards of
United Kingdom .. 640 1,760,629

This includes 125,920 tons in the Royal dockyards, but does not
include vessels under 100 tons in the private yards. Of the total
of merchant vessels, 425, aggregating 1,095,944 tons are for
British owners, The largest tonnages building for foreign countries
are 67,870 tons for Germany, 34,600 tons for Holland, 27,290 tons
for Austria-Hungary, 17,452 tons for Norway, and 16,600 tons for
France. It is significant that we are now building only 800 tons
of merchant shipping for Japan, whose orders in past recent years
have been so extensive, but who now aims at huilg?: all her own
ships. With such a volume of work on hand in the shipyards,
practically all requiring engineering—apart from repair work and
the new contracts in treaty or in prospect—it seems probable that
the demand for structural material in iron, steel, and copper, will
be as great next year as this, if not greater. What the war in

South Africa may imply for the iron trade it is yet too early to
forecast,—The Statist,
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BALANCE RUDDER, 8.5. STENTOR,

Some of the vessels recently built by Workman, Clarke,
and Co., Limited, of Belfast, for the Ocean Steamship Com-
pany, of Liverpool, managed by Mr. Alfred Holt, have
a very peculiar form of stern in the way of the sirew
aperture, and a no less peculiar arrangement of balanced
rudder. The accompanying engraving—which is not drawn to
scale—gives a general idea of the form of one of these, the
8.8. Stentor, at this part. The weight of the rudder, except
that portion which is water-borne, is taken at the top of the
tube-shaped after-part of the vessel, as shown by the sketch.
The stern plating at this part ends in a steel tube, 18in.
in diameter, which makes it sufficiently accessible for rivet-
ing. The rudder is constructed with plates and angles, and

l A~

Beara heve
to take wci.:_',fhl‘

Fropeller

Elevation,! not to Scale.
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i, I
Section, A. B.
HOLT'S RUDDER

is coupled at the top to the forged head. It works with a
pintle at the heel, having a gun-metal bush turning in a
cavity lined with white metal. It is understood that the
arrangement gives complete satisfaction.

THE LUBRICATING OILS OF DIFFERENT
COUNTRIES.

Tur characteristics of a good lubricant are not altogether
easily defined, and it is not too much to say that few of
those who have the lubrication of an engine to attend to
thoroughly understand their work. The popular idea of
lubricating the parts of any mechanism is to drop a sufficient

uantity of oil into the openings provided for the purpose, and
theengine will run smoothly. This is by nomeans the only fune-
tion of the lubricant, as there is as much waste of power caused
by imperfect lubrication. Therefore, the choice of a lubricant
suitable for its special purpose and the manner in which it
is used, becomes more than a rule-of-thumb affair—it becomes
a study. It is a generally accepted principle that the visco-
sity of the lubricant should be in proportion to the pressure
sustained —that is, the lubricant should be just sufficiently
viscous to keep the moving surfaces apart. This, of course,
involves a differentiation in the constituency of the lubricant
according to circumstances, or proportionately to the pres-
sures involved. A slight variation in the composition of the
oils, a foreign ingredient, will, therefore, naturally consider-
ably affect the efficiency of the lubricating power. Professor
Thurston, in his work on * Friction and Lost Work in
Machinery and Millwork,” laid down the following charac-
teristics of an efficient lubricant:—(1) Enough *“ body " or
combined capillarity and viscosity to keep the surfaces,
between which it is interposed, from coming in contact under
maximum pressure. (2) The greatest fluidity consistent
with the preceding requirement, i.c., the least fluid friction
allowable, (3) The lowest possible coefficient of friction under
the conditions of actual use, i.e., the sum of the components,
solid and fluid friction, should be a minimum. (4) A maxi-
mum capacity for receiving, storing, transmitting, and
carrying away heat. (5) Freedom from tendency to decom-
puse, or to change in composition or otherwise, on exposure
to the air or while in use. (G) Entireabsence of acid or other
properties liable to produce injury of materials or metals
with which they may be brought in contact. (7) A high
temperature of vaporisation, and a low temperature of solidi-
fieation. (8) Special adaptation to the conditions as to speed
and pressure of rubbing surfaces under which the unguent is
to be used. (9) Freedom from grit and all foreign matter.

With the exception of items 1, 2, and 8, these conditions
apply more to the manufacture of the lubricant, perhaps,
than to its application. In regard to the first and second, it
will be seen that the discrimination and kunowledge of the
user is called into service to a large extent ; in fact, these two
points, in conjunction with that expressed in No. 8, will prove
the ability and scientific knowledge of the user. There is a
wide diversity in the qualities of the oils lying between the
two first desiderata ; and it is more than probable that the
exact suitability of the lubricant to its special duties is never
gauged. What this means to a machine, to the resultant
work, and to the economic conditions of production has
already been pointed out. It was once thought that the
specific gravity of an oil was the best test of its lubricating
efficiency. Now it is recognised that the viscosity is the chief
determining factor. The American oil is, perhaps, preferable

H for lubricating purposes to the Russian oil. A comparison of

lubricating oils from different countries follows : —

—

durn-
!Epaciﬁc Fl;'":' ing Viscosity.
| gravity. %‘ﬁ& point.
' 0°C.| 80° 50° | TO® | 100°
’ |
AMERICAN— |
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.y 8team enginecylinders, 886 253 | 880 | — — — 417
i Wi 1] i 'Eﬂﬂ Eﬁﬂ H"II == S— = i-EE
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From these data may be judged the various qualities of the
lubricating cils produced and used in different countries. Spe-
cial conditions are laid down in regard to the quality of the
lubricant for use on the principal German railways. On the
Royal Prussian railways the specific gravity of the oil at 20 deg.
Cent. must lie between ‘900 and 925 ; the flash point must be
160 deg. Cent. The oil must be of two different descriptions,
known as ‘““winter " and *summer.” The former must remain
fluid at 15 deg. Cent., and the latter at 5 deg. Cent. It must be
free from water and acid, have only a slight smell, and com-
pletely dissolve in petroleumm benzine having a specific
gravity of ‘67 to ‘70. Foreign substances, or a sediment,
even after long standing, are not permitted, and it must not
resinify or dry to a varnish stratum on long exposure to
the action of the air; and the addition of mineral oils, or
distillation products thereof, to rape oil is strictly prohibited
in the districts of Altona and Berlin.

The restrictions placed on the supply of lubricating oil to
the Baden State Railway include that the mineral lubricat-
ing oil must be prepared only fromn petroleum, and must
not contain any other description of oil of vegetable or
animal origin. A very small proportion of solid hydro-
carbons is permissible, and the oil must be quite free from
gum-like impurities. The colour must not be too dark, and
the oil must be transparent in thin layers; the presence of
solid matter, and any sedimentation after prolonged standing,
are disallowed. At 15 deg. Cent. the specific gravity must lie
between ‘890 and -940. On distillation not more than 10
per cent. by volume should come over below 300 deg. Cent.,
and not more than 7 per cent. by volume must remain of
undistillable residue. The flash point must not be below 160
deg. Cent., nor the burning point below 190 deg. Cent.
Viscosity must be equal to that of rape oil at temperatures
up to 50 deg. Cent.; at 5 deg. Cent. the oil must be fluid, and
not exhibit any separation of solid matter. Different regu-
lations are laid down for the lubricant to be used on the
Bavarian State Railways. The oil must be odourless and
free from tar, tar oil, &c.; specific gravity varying between
‘910 and '920; flash point, 190 deg., with a margin of
10 deg. either way : viscosity at 50 deg. Cent. of 230 to 330,
taking rape oil at 100. The viscosity must diminish slowly
between 20 deg. Cent. and 150 deg. Cent., and the viscosity of
summer oil must be relatively higher, and the winter rela-
tively lower, between these figures. These instances exhibit
pretty well the great care that is taken in choosing a lubri-
cant for railway purposes. But the choice of an efficient
lubricant is not the whole process. Its wise and judicious
application is as of great importance as its choice, and unless
the different duties of various parts of a machine or an
engine are carefully and scientifically studied, the best
lubricant will be wasted, and its inherent efficiency made of
no avail,

CLYDE SHIPBUILDING.

Crype shipbuilders, durinﬁ ths nine months of the year now
passed, have launched and shipped abroad in pieces new shipping
to the amouant of about 345, tons gross register, this being the
highest ninc months’ uglgregata ever reached throughout the
history of the industry. The previously highest output for a cor-
responding period was 293,000 tons, which fignre was reached in
188‘1;? The following are the output figures for the several months
of this year :—January, 31,650 tons; February, 25,550 tons;
March, 53,360 tons ; Apnl, 34,360 tons ; May, 52,140 tons; June,
36,100 tons ; July, 19,850 tons ; A t, 36,750 toos; September,
44,520 tons ; the average monthly figure being 37,160 tons. It is
estimated that the work on band and under contract at the pre-
sent time amounts to 460,000 tons gross, as compared with about
480,000 at the same date last year, and 366,000 tons the year
previous. As a considerable amount of the work in progress is in
a very forward state, the output for the present year should be
by far the greatest in the history of the industry, As indicating the
important character of much of the work overtaken during the nine
months, it may be stated that of the vessels launched three were
over 10,000 tons %Dr%u register—one, the Japanese battleshi
Ashai, being of 15, tons displacement ; one was between 0005
and 10,000 tons; two were between 8000 and 9000 tons; one
between 7000 and 8000 tons ; three between 6000 and 7000 tons :
six between 5000 and 6000 tons ; nine between 4000 and 5000 tons ;
thirty between 3000 and 4000 tons ; nine between 2000 and 3000
tons ; and twenty-eight between 1500 and 2000 tons, OFf indivi-
dual vessels of note, it is sufficient simply to recall the twin-screw
Bavarian, 10,200 tons, built by Denny and Brothers for the
Allan Line ; the twin-screw steamers Kinfauns and Kildonan
Castles, each of about 10,000 tons, built by the Fairfield Com-
pany for Donald Currie and Co.’s Cape mail fleet; the Mon-
tezuma, 8000 tons, built by A, Stephen and Sons for Elder,
Dempster, and Co.; the Paparoa, 3800 tons, built by Denny
and Brothers for the New Zealand BShipping Company ; the
Bethania, 7800 tons, built by Stephen and Son for the Hamburg-
American Line ; the lsmore, 6250 tons, for Bates and Son, Liver-
| ; the Calchas and the Machaon, each of 6700 tons, built by
Scott and Co. for the Ucean Steamship Company ; and the Tagus
and Trent, each of 5500 tons, built by R. Napier and Sons for
the Royal Mail Steam Packet Company, The contracts for new
work booked during the past four months—all the important con-
tracts for naval work having been secured prior to that time—have
averaged 24,000 tons per month; and this is making full allow-
ance for the flagrant redundancy with which irresponsible re-
ports in the daily Press credit builders. Amongst the more
important bookings which have taken place during the period
named, the following may be enumerated : —The Fairfield Com-
ny is commissioned by the India-office to bunild and engine a
arge troop ship, 420ft. in length, and of 18 knots speed ; Denny
Brothers, Dumbarton, are to build and engine a twin-screw steamer
of about 8000 tons for the New Zealand Shipping Company ;
Caird and Company, Greenock, a steamer of l%%ﬂ tons for the
Peninsular and Oriental Company ; William Hamilton and Co.,

Port Glasgow, a steamer of 7000 tons deadweight capacity ;
D. and \IEEHu;:dﬂmn Partick, two steamers of 4W tons f:f'xa

Anchor Line. Y.

With further reference to the carcless repetition of new orders
in the daily Press above mentioned, it been represented
to us by shipbuilders themselves that this matter—one to which
we have bnrarn now called attention —is becoming more and more
annoying and detrimental to the conduct of business. It 1s, of
course, natural, and doubtless quite right, that note should be
taken of fresh work for our industrial centres. Individual firms,
however, feel that the kind, even more than the degree, of atten-
tion directed to the contracts they secare is far from being either
agreeable or beneficial. Thus the announcements about contracts
are doubled and even trebled, and the actual amount of tonnage
booked is greatly magnified, which is scarcely so flattering a com-
pliment as, perhaps, the irresponsible authors of it intend. Here
15 the sort D'pa rocess, as outlined by one of the aggrieved builders:

“ A contract for a large steamer is first of all announced as having

been booked by a certain firm of builders ; then we hear, in the
same well-informed medium, of a certain shipping company having
placed the order for a large steamer with a Clyde firm ; nndJnnnn
we are informed, with all the impressment of a fresh “item,’ that
Messrs, So-and-So, shipbuilders, have been instructed to build a
large steamer to be classed in, and built onder the special survey
of, such-and-such a Registry of Shipping.” All these variously-
worded announcements refer to the same vessel, and the stupid
redundancy which thus on interminably, in busy times espe-
cially, is responsible for grossly exaggerating the amount of
tonnage actually ordered, and misrepresenting the industrial situa-
tion entirely, This in turn engenders wholly unwarranted unrest
as to wages, and not only so, but leads to the unsteady and idly-
inclined workmen losing more working time than they otherwise
would ; and this, in all conscience, bas been bad enovgh ever since
the institution—four months and a-half ago, on a twelvemonth's

trial—of the weekly pay system.

CATALOGUES.

British Thompson-Houston Company, Limited. Pamphlet No, 6,
Slow and moderate speed motors, type M.P, P . :

Ballock Electric Manufacturing Company, Cincinnati, U.5.A.
Direct-current multipolar motors, Type N, ’

Lawton and Parker, Ardwick, Manchester.—This little brochure
is devoted to a treatise on *“ Modern Gas Engines,” with hints to
users as to construction and selection,

Webster and Bennett, Coventry, Supplementary catalogue and
price list of machine tools,—This little book contains some excellent
examples of brass finishers’' and capstan lathes, The illustra-
tions are good examples of the wood engravers’ art,

Frederick Nell, Queen Victoria-street, London. Smith Vaile
pumping machinery, condensers, compressors, and centrifogal

umps.—This book is arranged in sections and well indexed.
E‘Jith the additional information contained it forms quite a
useful treatise on pumps, and will repay perusal by persons
interested.

THE GERMANIC IN A CoLLISION,—About three o'clock on Wed-
nesday morning a collision occurred in the Menev{, [owing to a
thick fog. The White Star liner Germanic, due to leave for New
York ?.Ent afternoon, was coming out of dock to take up her
anchorage and get her passengers on board. She had just cleared
the dock entrance, and was lying across the river, when a steam
hopper barge ran into her port quarter, making a hole 12ft. square.
The vessels remained locked together for some time, and on their

tting clear it was seen the Germanic had sustained serious

amage, Her captain decided to return to dock immediately, and
the Germanic will not leave for this voyage. The hopper was
able to continue her course,

DEaTH OF MR, S, B. AviLrort,—We record with regret the
death from pneumonia of the highly respected Master of the
Birmingham Gun proof-house—Mr. S, B, Allport—which occurred
on Tuesday, at his residence, Pymore, Moseley, in his seventy-

seventh year. Mr. Allport was one of the oldest members
of the Birmingham gun trade, his apprenticeship to his
father dating from the year 1836, He brought an excep-

tional amount of intelligence to his work even in his
early years, and on coming of age turned his attention to
civil engineering. During the next ten years he superintended
various classes of contracts, including docks, waterworks, and
railways. Family circomstances, however, induced him to return
to the gun trade and take up his father's business at his death in
the year 1858, He nunﬁdarahl{ developed it in the following
thirty-five years, and rapidly took a leading place for excellency
of the work turned out. Mr. Allport was elected a guardian of
the Birmingham Proof-house in 1867, and so continued until 1892,
when his manufactory was absorbed for part of the site of a new
hospital then about to be erected. Thereupon the I'roof-houce
(fuardians invited him to become Proof-master, and this position
he relained until his death, He designed a testing apparatus con-
sisting of models of rifle and shot gun barrels of different types,
furnished with crusher gauges at intervals, One valuable series
of tests conducted by him related to the relative endurance of
Belgian and English barrels. Mr. Allport, as is evident from our
account of his career, was strongly impressed with the import-
ance of the scientific ns}{)e;t of gun-making, and the part which
modern machinery may made to play in developing and ex-
tending the trade.

LIGHTING AND HEATING THE NEW CUNARD LINER INVERNIA,
—W. C. Martin and Co., electrical engineers, Glasgow, have
secured the contract to fit the large Cunard liner Invernia,
launched from the shipbuilding yard of Swan and Hunter,
Limited, Wallsend-on-Tyne, on the 2lst ult., with electrica’ plant
for lighting and power. The electric lighting of the vessel is to
be on a very extensive scale, the plant consisting of two compound
engines coupled direct to two dynamos, each set capable of supply-
ing current to light 1500 eight-candle power lamps. A powerful
search-light giving 20,000 candle power is to be fitted at the bow
of the steamer for navigating purposes, and a thorough system of
heating and ventilating all the rooms, machinery, and cargo
spaces will be installed. Ten three brake horse-power electric
motors and ten 30in. fans driven direct will be fitted, five of the
fans to drive cold air through Stewart's patent thermo-tank
heated by steam, when the air will be hea to a certain tem-

rature, and then carried into each room by ventilating tanks.

he other five fans will exbaust the foul air from the holds at the
rate of 12,000 cubic feet per minute. Electric motors will also be
used for driving the hair brushes in the barber’s shop and for
other purposes throughout the steamer. The Stewart system of
thermo-tank ventilation above referred to is intended to obviate,

as far as possible, the various objections to the ordinary of
steam-heating generally in nse on board ship, and it been
already ado

in a number of large passenger-carrying steamers,
notably in two built for the Rminﬁnlunt&aﬂuﬂyﬂgml Clyde-
bank Shipbuilding Company. The system combines a satisfac

ventilating system with animproved arrangement of heating, An
efficient form of heater is combined with a steam or electrically-
driven fan, and placed on deck or outside the compartments to
be heated and ventilated. This heater is connected to the venti-
lating trunk through the compartments and rooms, and any re-
quired volume of air at any required temperature can be delivered
to the compartments. By a suitable arrangement of valves on the
connections to and from the thermo-tank, air may be exhausted
from the compartments to the ntmnsﬁera, or may be circulated
in the compartments through the heater, thereby raising the tem-

perature very rapidly, and it way also be delivered direct into the
ventilating trunks without passing through the heater.
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LETTERS TO THE EDITOR.

(We do not hold ourselves responsible for the opinions of our
COrTespo

ELECTRIC LIGHTING AND REFUSE DESTRUCTION.

Sii,—Will you permit me, in reply to your correspondent Mr.
Alliott, first ts assure bim that it is far from my intention to
disparage the Shoreditch combined installation, or to deprecate
the adoption of such schemes in other districts ! On the contrary,
| am a strong advocate of undertakings of this nature, but I
regard a destructor primarily as a sanitary means of disposing of
refuse rather than one of generating steam for large installations.
There bas been so much exaggeration concerning the particular
works in question that it seems highly desirable that the exact
financial position after two years' working should bestated, Now,
it seems to me that although Mr, Alliott disagrees with you on
some points, yet his fizures only tend to confirm the views
:_:praaaad in your article as to the net results down to the present

ime,

A comparison is given by Mr, Alliott between the charges for cur-
rent in Shoreditch and the C.ty and Clerkenwell, and he states that
an addition of 40 per cent. to the price in the former case would
increase the revenue by £4000, and make a wonderful difference in
the balance-sheet. 1 quite agree, providing that the same number
of units were sold, But surely your correspondent does not wish
to convey the idea that if the higher charges of 40 per cent. or
J) per cent. obtaining in the City had prevailed in Shoreditch, the
consumption would have reached the 1,031,348 units revealed in
the balance-sheet! 1 am afraid that if City prices bad been
charged in Shoreditch, the number of consumers would not only have
been considerably fewer than at present, but also that the units sold
would have been so much less that, instead of an addition to the
revenue of £4000, it is probable that the total receipts would have
been curtailed by that amount. The development of electric
highting in Shoreditch is entirely due to the low cEarga-s for current,
and if mﬁ: prices had been maintained, the ratepayers in a district
of that character would not have so largely availed themselves of
the supply. Hence one must deal with tﬁiugs as they are, and
:cql'.t&mth supposable figures in comparison with adjoining dis-

ricts,

The reference to the Municipal Journal seems to me somewhat
njudicious. I cannot regard that journal as an impartial or com-
petent critic on the question at issue, and 1 should be loth to
believe that your correspondent can seriously do so. But even
assuming as correct the assertion that 750,00) units were gene-
rated from the heat of the parish refuse alone, and that the value
of the steam produced was £3660, or slightly more than the deficit
of £3616 on the destructor, this in no way affects the net financial
results of the combined nndertaking. If the destructor is credited
with £3660 for steam supplied to the electric lighting installation,
the latter must be debited with that sum, so that instead of show-
mg a surplus of £5682, the profit is immediately reduced to
£2)22, It is merely a question of account, althoungh an important
one in so far as the destructor is concerned, since the deficit of
£3616 1s converted into a surplus of £41. At the same time, I do
not know tae source, other than that quoted by your correspondent,
for the assertion that 750,000 units were produced from the incine-
ration of the parish refuse. The statement does not appear, so
far as | can see, in the accounts, and Mr, Newton Russell, the
chief engineer, recently informed me that he was unable to amplify
the figures until the balance-sheet had been discussed by the
Vestry. That discussion bas not yet taken place, although it will
probably be over by the time these lines are in type.

With regard to the remark that the £3660 to be credited to the
dastructor for steam supplied to the lighting department doss not
show the total advantage to the parish arising from the destructor,
I am sorry to find Mr. Alliott again relying for his information
upon the journal already mentioned, He states that in addition
to the £2372 credited to the destructor for disposing of the refuse,
if the latter had been barged away as formerly a fuarther saving
of £1186 would have been obtained. For the moment I am
reluctant to accept the latter statement as being accurate. [ may
say on the authority of Mr, Freeman, the then chairman of the
Shoreditch Plant and S:avenging Committee, that during the
first year's working of the electrical installation the cost of
disposing of the parish refuse exceeded that of the previous year
by £1500, and if your correspondent desires further information
on this point he will find it in the KAlectrical Review of November
15th, 1898, If, then, an extra expenditure of £1500 was incurred
in 1897-98 with 18,280 tons of refuse, is it likely that when deal-
ing with the larger quantity of 23,728 tons in 1898-99, an economy
of £1186 would be realised ! As, however, information on this
point will soon be available it will be unnecessary for me to refer
turther to the suggestion that the undertaking appears to have
benefited last year by £1200 by the use of a destructor, since
this sum is Ermticalljr the same as the £1186 said to have been
economised by incineration instead of by barging—a point upon
which, in addition to that of steam supplied to the baths, no
trustworthy data are forthcoming at the present moment.

To sum up the whole question, it apyears to me that Mr, Alliott
has made out a good case for the combination of a refuse destructor
with electric lighting works ; but leaving out of consideration the
two debateable points referred to, he has failed to alter the net
results of the installation considered as a joint undertaking. He
marely converts the deficit of £3616 on the destructor into a gain
of £3650 on the electric plant, or a surplus of £44. Tnen, if the
lighting station is debited, as it must be, with the £3660 for the
steam supplied, the profit of £5682 on the latter becomes reduced
to £2022, instead of E‘ﬁﬂﬁﬁ as stated in your article, and this baiance
would probably be wiped out if depreciation of plant and machinery
had been provided for, as it would in any well-conducted engineer-
1ag undertaking.

I have no doubt that in the future the Shoreditch installation
will become a commercial success, but the experience of the past
two years shows how inadvisable it is to ba too enthusiastic in these
matters, and it is to this excess of enthusiasm that [ attribute the
tacdy extension of refuse destructors throughout the country,

Chelsea, October 21st. T. W, A.

S, —Me, Alliott's letter is interesting. [lis firm have fitted up
80 many destructors, that ke probably knows as much about their
construction and working as anyone, May | ask him, if he has
tha facts, to tell us what ought to be allowed for depreciation of
the plant !

| have had a fairly extended experience of furnacs work, and 1
am certain that 25 per cent. is a very moderate estimate indeed
to allow for this most important item. So far, destructors being
new, very little has been said about this ; but once repairs begin,
the varions corporations using destructors will have their eyes
opened, | fancy. Buat what we want are facts and not speculation.
No balance-sheet, however, is of the least value unless it contains
this item, .

Your correspondent ‘' Old Jewry " does not attach too much
im to the thermal storage question. Why was not
Halpin's system applied at Shoreditch ! T. Evaxns,

Port St, Mary, October 21st,

BRITISH ASSOCIATION SCREW GAUGES.

S1r,— Your correspondent *‘ X." has been singularly fortunate in
his choice of a nom de plume, as this subject of the British Association
screw sets is evidently to him a quite ' unknown quantity,” His
reference to Nettlefolds shows his total ignorance of the whole
question, as that eminent firm's business does not depend on the
waking of E::uge:ildiu, or taps. Possibly, however, your corre-
spondent thinks the British Association screws are used for hanging
pictures, and hence his reference to ‘ objects of art.”

—

The making of a few screw ganges by the Pratt and Whitney
Company is admittedly, in itself, a small matter. But a straw
will show how the wind blows and ‘‘ilka little maks a muckle.”
“X."could not bring forward any reason why these gauges were
better made by the American firm than by our British firms, and so
contented himself with blackguarding his opponent. If indeed it
is such as the writer who degrade our country’s work and workers,
what has “* X." to say about our great and illustrious countryman
Sir Joseph Whitwoirth, who was the first to awake the world to the
necessity of standard screws, and who took every available oppor-
tunity of impressing upon every one connected with the mechanical
arts that upon the accuracy of their work and the standardisiog of

arts depended our national existence! When president of the
?nst.it.utiﬂn of Mechanical Fogineers he delivered his presidential
address at Glasgow in 1856 —over forty years ago—and in this
address he called the special attention of his audience to the vast
importance of attending to the two great elements in constructive
mechanics, namely ‘‘a true plane and the power of measurement.”
And in this same address, in speaking of the proper gradations of
size in all the various branches of the mechanical arts, he used these
words, viz,:—** Our friends across the Atlantic manage matters in
this connection much better than at present we do.”

So that even forty years ago it was recognised by the man who
probably knew more than any man living about accuracy of
measurement and standardising of parts that our cousins were
ahead of us, If your correspondent ** X."” composes his mind lon
enovgh to consider who are at the present time the recognise
leaders in the making of standard gauges, micrometers and such
like ; and then, instead of writing about wood screws or lamenting
the deplorable state of your other correspondents, give us some
proof that there are firms in this country as well equipped as the
Brown and Sharpe or the Pratt and Whitney companies for under-
taking standardising work, he will be doing something towards the
end which we should all work for—namely, the awaking of the
British toolmaker to the fact that our competitors in the United
States are not to be despised. So long, however, as our manufac-
turers follow the lines laid down by your correspondent *‘X." so
long will we continue to let other nations make up onus. I venture
to assert that had the making of standard sets of screw gauges
been asked for during the lifetime of Sir Joseph Whitworth the
efforts of the Committee, as described in a letter by one of the
members in your issue of the 20th September, would have had a
different result, IcnaBoOD,

London, 17th October,

ENGLISH AND AMERICAN RAILWAYS,

Sii,—In the editorial on ** English and American Railways,” in
THe ExGINEER of September 15th, you say that the United States
people built long box cars with seats because the mail coach was
practically unknown, and also that the climate rendered covered
cars imperative. Historical facts do not substantiate these state-
ments. Many of the earliest passenger ears were simply coach
bodies mounted on four-wheeled platform wagons, while other
roads used open cars, in which passengers were blackened by
smoke, burnt by sparks, and incommoded by wind and rain, The
coach-body cars on the Mohawk and Hudson Railroad—which are
still in existence—were built and hung, as the original specifica-
tions say, ‘‘in the style of workmanship generally adopted in
Albany and Troy for post coaches.” The bodies were 7ft. 4in,
long and 5ft. wide in the centre, with three inside seats, an out-
side seat at each end, and a seat at each end ‘' for driver or
brakeman.” Other rnilna?a used similar cars, but in later years
the size was increased. The Baltimore and Ohio Railroad used
such cars at first, but the increase in speed with the intro-
duction of steam traction made a greater length desirable, and
in 1833 Mr, Winans constructed long cars on bogie trucks. In
1834 and 1836 such cars were in use, 30ft. to 40ft. long, with
transverse seats, haviog reversible backs and central aisles, as in
American cars to-day.

I do not understand why you call the modern American car a
‘““ Pallman " car, as Mr. Pullman in no way originated the type.
He was not even the first inventor of the sleeping car, but pushed
the business more vigoronsly than his predecessors. He began his
experiments in 1859, ran his first sleeping car in 1364, and organised
the Pullman Palace Car Company in 1567. This company builds
all kinds of passenger, goods, and tram cars, but operates only
sleeping, dining, and parlour cars, Some sleeping cars have com-
partments opening ofl from side corridors, these being on the
““Mann" patents, acquired by the Pallman Company, The
standard American passenger car of to-day has two rows of trans-
verse seats, separated by a central aisle, and having reversible
backs, There 1s a window to each seat, a drinking water-tank,
steam heat, and one or two toilet-rooms,

These remarks are made not as criticisms upon your article, but
in order to correct certain points, For my own part, after con-
siderable experience with compartment cars and corridor cuars in
Earope, and the American type of car in this country, | most
decidedly prefer the latter, and should prefer it for a journey of
twenty-five to fifty miles as well as for one of 100 to 1000 miles,
For the great distances, however, one would naturally take a
sleeping car,

In regard to your comparison of Eoglish and Ameriecan systems
of operation, you omit to state that since American railways, with
the highly economical working which has been introduced of late
years, can only make small returns, they would be bankrupted
under the old methods of working, combined with present freight
rates. Still more would they be bankrupted if operated under
English conditions, It must be remembered that our freight rates
now ra from a fartbhing to a halfpenny per ton per mile, and
seem likely to go even lower,

I believe that Eaglish railways might introduce important
economies by following the American practice of carrying bulk
freight—such as coal and ore -in large car loads and large train
loads, The objection always made to this is that turntables,
shipping docks, &c,, are too small for large cars, but a little study
of economics will often show that it 1s real economy to make
heavy expenditures in order to secure permanent reductions in
cost of operation, It is easy to say offhand thatit cannot be done,
[t would be wiser to investigate, and having found that it can be
done, to go further and see if it will pay to do it,

This is the case on many American railways, where enormous
sums are being expended to improve the gradients and curves, to
replace trestles and timber bridges with permanent structures,
and to provide larger cars and more powerful locomotives, The
improvement of the line and the new rolling stock enable heavier
trains to be hauled with greater economy, and also reduce the
cost of operation. The permanent structures also materially
reduce the cost of maintenance. In fact, under the steady
decline of rates, due to competition, to adverse legislation, and to
public clamour, it has become imperatively necessary to introduce
theze economies in operation if the railways are to be kept out
of ]prn.ntiml hmkrugt.c}'.

f you compare American railways under conditions similar to
those of English railways, instead of making a broad average for
the 185,000 miles of American railways of all kindﬂ-—incfuding
prairie and pioneer lines—the results will be more fair and more
useful. The results will also show less discrepancy between
Eoglish and American lines, tince many which are properl
comparable with Enoglish lines pay 4 to 8 per cent. on t.ga ntoc{
and bonds, E. E. RusseLL TRATMAN,

Chicago, 1ll., October 10th,

ENGINES WITH DIRECT-CONNECTED DYNAMOS,

Sii,—In reference to Mr. Woolford's letter in your issue of the
20th inst., I fully appreciate the causes he mentions of unequal
loads on engines for electric traction, but the point 1 wished to
draw attention to was that it is most imﬁ;mhnblu, though not im-
possible, for the load on an engine supplying current to a large

number of cars to change from no load to full load three or four
times a minute. ) :

Take the case of 100 cars on ordinary street service, I think it
unlikely that every one of these will be at rest together three or
four times a minute, and wherever I have watched the ammeter
in a power station supplying current to a large number of cars,
there has always remained some of the load on the engines, That
a traction load is usually very variable everyone maust admit, but
I think the statement I have l'unt referred to exaggerates the case,

Turniog to the fly-wheel, I have to confess mys=elf unable to
follow Mr. Woolford's explanation of how a heavy fly-wheel lessens
the stresscs ona crank shaft, To prevent misunderstanding, 1 may
say that | have in miod an engine of what might be termed the
standard American slow-s type, bhaving the fly-wheel and
armature each keyed on to the crank shaft, which shaft runs in
two bearing, the armature and fly-wheel being between the
bearings.

In this case there is a turning moment on the shaft due to the
work done on the engine pistons, and there is a resisting moment
due to the current developed at the armature, The stress on the
shaft may be measured from whichever is the greater of these two
moments ; normally, of course, the two should be equal, and it is
the duty of the governor to so control the steam as to bring about
this equality, ume the governor to bave for the moment
effected this balance, and that the load is then suddenly switched
off pending the governor again balancing matters, the surplus
turning moment on the shaft will be mainly absorbed by the fly-
wheel, an increase of resulting, the stress on the shaft being
measured by the turning moment due to steam pressure, and this
stress will not be materially affected whether the wheel is very
heavy or only moderately so.

Taking now the case where the load is suddenly increased,
then until the governor can balance the new conditions, the resist-
ing moment is in excess of the turning moment, the balance being

drawn from the fy-wheel,
1f the armature and fly-wheel are keyed separately on totheshaft,
e resisting moment at

the shaft stress will then be measured from

the armature, Here, again, the stress is not affected by any
consideration as to whether the wheel is very heavy, or only
moderately so,

If the fly-wheel is formed in the armature itself, or is so con-
nected directly to it as to practically form a part of it, the
transference of work between the armature rim and the fly-wheel
would not go through the shaft. The importance of a con-
nection between armature and Hy-wheel has been referred to in
one of my earlier letters.

To my mind, the effect of an increase of fly-wheel weight is not
to reduce stresses, but to reduce the speed variation which oceurs
in the periods during which the ia?arnur is lagging in its adjust-
ment of the valve gear to suit the load ; or, in other words, the
heavier the fly-wheel the longer the time allowed for the governor
to act to keep the speed variation within certain limits, this tend-
ing to simplify the governing problem, 1 have previously pointed
out that inc Hf-whua weight means increased bending
moments, and in this letter I have endeavoured to outline my
reasons for thinking that it does not reduce torsional stresses, If
neither the intensity nor the frequency of these stresses is reduced,
then the shaft strength is not.

October 24th, CHaAs, Day,

EMPLOYMENT FOR RESERVISTS.

HIII,—HEfﬂrﬁﬂi to the announcement uEpau-inE in the Press,
that an organisation is being formed with the object of finding
employment for the wives and families of Reservists called out for
service with the colours during the nt trouble in South
Africa, we should feel very grateful if you would allow us to use
our columns for the purpose of intimatiog to the employers of
abour thronghout the kingdom that the War Employment Burean
is now open at 101, Fleet-street, London, E.C., for the pnrpoee of
collecting the names of firms who may be willing to give preference
of employment to those applicants in the above-mentioned category
i:; capacities which they are competent to fill, and at current rates
L] ‘Wﬂgﬂ!-

When this information is to hand, the names of firms co-operat-

ing will be duly communicated to the War-office, and Lord
Wolseley bas kindly said that as soon as we place him in a position
ose concerned where

to do so he will take steps to intimate to
thgy may apply for empﬁ:jrmant..

0o make the scheme of real use to those whom it is desired to
help, it is extremely desirable that, if possible, some employer)*
Hmpiuj'ﬂru in every town in the kingdom should support it. To
move families from one part of the kmﬁdum to another, in order to
place them in work, would be practically impossible, owing to the
great expense involved, Moreover, one of the chief objects in
view is to preserve the homes of those families whose bread winners
are maintaining the honour of the flag in South Africa ; and there-
fore it is necessary that employment should be found for those who
are in need of work, and are willing to work in the neighbourhood
in which they at present reside. Lord Wolseley has pointed out
that “'anything which is to be done should be done quickly,” and
we trust that the necessity of prompt action will be considered
sufficient justification by you for the step we are taking in asking
your kind assistance in giving publicity to this letter, and also
that the manfacturers and other employers of labour through-
out the kingdom, whom we are taking the liberty of addressing
_thmtufh your columns, will forgive this indirect way of approach-
ing them.

_A committee is now in process of formation, and as soon as pos-
sible an authorised prospectus of the War Employment Bureau
will be circulated for general information, and in the meantime
we shall be glad if employers willing to co-operate will communi-

cate their names to us,
H. C. W, Gissox, | Joint Hon.

L. H. Bexsox | Secretaries,
101, Fleet-street, London, E.C., October 231‘&.

FRICTION OF COMPRESSED AIR IN PIPES.

SIR,—1 want to convey air a distance of 3000ft. through 3in.
ipes. The quantity of free air delivered by the compressor is
70 cubic feet per minute, The air is delivered into underground
workings at a pressure of 10 lb, per square inch, as indicated by

a pressure gauge fixed at the lock,
| wonder if any of your readers could tell me what ought I to
expect to find the pressure to be per square inch in a receiver
placed beside the compressor. In other words, what will the loss
er square inch be in pressure owing to the friction in 3000ft. cf

J. M. F,

n. pipe !
Kilkeel, Co, Down, October 10th,

TOOL FOR FACING BRASSES.

Sii,—Some fifteen years or it may be even you
illustrated a small machine worked by hand, and suitable for a
steamer’s engine-room, for letting together brasses and such-like
work. Its action was, 1 believe, after the manner of a shaping
machine, and the idea was to secure greater accuracy than can
be obtained by the file. Can you tell me when this appeared,

and, if so, supply me with a copy !
Oztober 17th, Harry T. SHaw,

[We have no recollection of this tool ; perhaps some of our
readers may be able to assist Mr. Shaw.—Ebp, E.]

—

Tae Indian Government have sanctioned railwa

Il.'l_l.i?ﬂjfl for the coming cold season 1809-1900, amounting to ¥
miies,
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THE “VENTURI"” WATER METER.

Ix our impression for August 27th, 1897, we gave a reprint
of a paper read by Mr, Kent, of High Holborn, on the * Vun-
turi”’ water meter, for which his firm are the agents and manu-
facturers in this country. An interesting modification of the
original design to suit the meter for measuring water either
way has been brought to our notice, but before describing it,
it may be as well if
we briefly remind our
readers of the principle
upon which it works.
In the line of pipes
through which it is de-
gired to measure the
flow of water are placed
two taper pipes, of differ.
ing degrees of taper,
joined together at their
smaller ends. Now, as
the rate of flow of water
passing through the
pipe increases, the
lateral pressure dimini-
shes at the point of con-
traction, according to
Venturi's law. The re-
sult is that if two pipes
be led, one to the water
main before 1t hasbegun
to contract, and another
to the point of smallest
diameter, and if these
pipes be conuected to
either arm of a U-tube
containing mercury, the
level of the mercury
will be interfered with
in consequence of the
difference in pressure.
From the difference in
level in the two arms
of the tube the amount
of water passing at any
given time may be as-

certained, and in the
case of the *“Venturi"
meter this is done autc.
matically. The accom-
panyingillustrationswill
serve to make clear the
foregoing  description.

It 1s only necessary to

add that by an arrange.

ment of counter and
revolving druom and
pencil, both the rate

of flow at any moment
can be known, and also
the total amount of
water which has passed.

Ths ordinary means
of measuring water
under pressure necess:.
tate the use of mechanism placed in the line of flow,
and itself actually operated by the water as it passes. The
quantity of water passed is then deduced from the number
of eycles of movement or of revolution of the mechanism.
The ** Venturi " meter does not interpose any moving part or
obstruction to the flowing water, nor does it even produce

Fig. 1—RECORDING MECHANISM

any deviation in the pipe line, and the loss of " head "' owing
to the throttling of the pipe is imperceptible. Moreover, the
recording point may be some considerable distance from the
actual point of measurement, and the pressure pipes may be
led to any convenient position.

The deviation from the ordinary course of * one-way”
measurement, that is to say, where the water is always flowing
in one direction, has recently been necessitated in conse-
quence of the intercommunication of two London water com-

Fiz. 2—LAYING 1WO-WAY

panies,

water was flowing.

shaped as shown in Fig. 3, both were made alike, and each
was furnished with a pressure chamber in addition to that at
the

throat. A

“"VENTURI" METER IN LONDCN

chambers with the recording apparatus in such a way that
either main may be put into communication with it, and the
amount of water passing be measured. This arrangement, it
18 sald, involved no departures from the law which governs
the action of the meter. To prove the truth of this, one of
the water companies concerned conducted a series of tests
some little while ago. These tests were made with a weir
and recording gauge, which was proved against two 12in,
““ Uniform " meters, which had previously been checked
against a gauged tank. The * Venturi’ meter was tested
against the ** Uniform " meters and the weir, with the result
that at three different raies of fiow the maximum error was
0°92 per cent. slow, and the mean error 0'17 per cent. fast.
Since then the results given by the *“ Venturi” meter, both
by diagram and counter, have agreed within1 per cent. with
the computation of the weir recorder.

It would seem that the scope of this meter, as at present
constructed, is practically limited to pipes of 9in. in diameter
and upwards. The largest at present at work in this country
are 48in. in diameter, though two of 90in. are under con-
sideration, The limitation i1s towards the smaller sizes and
not towards the larger. It arises, not from any incapacity
of the smaller sizes to register accurately, but simply because
of the comparative expense of the recording device for the

Pressure pipes to Recorder
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Fig. 3—SECTION OF TAPER PIPES
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smaller sizes. This will readily be understood when we state
that the price of the recorder is the same whether the
diameler of the water main is 6in. or 60in,

Our 1llustration figure No. 2 is a reproduction of a photo-
graph taken of the two-way measuring intercommunicating
pipe between the systems of two London water companies.
The ** pressure " pipes coming from the two mains and from
the throat are easily seen, and it will be noticed that they
are of quite small diameter. We give also in Fig. 1 an
illustration of the latest design of recorder.

RUSBSIA'S RAILWAY ACROSS PERSIA.

LT looks as if there are very good grounds for believing that
[tussian engineers will at no very distant date commence the
work of surveying the route for a Russian railway across
Persia to the coast of the Persian Gulf. A member of the
stafl of the Lokal-Anzeiger has recently interviewed the
Persian Minister at Berlin, and the latter expressed his view
of the situation as follows : —

“ The rumour of the projected railway is certainly founded
on fact, although the details cannot as yet be stated, and
there is nothing in the project that can give rise to any
political complications. The proposal to construct a railway
through Persia, from the Caspian Sea to the shores of the
Persian Gulf, was made nearly thirty years ago. The con-
cession for building this railway was made in 1872 to an Eng-

Here it was possible that at one time one of the
companies might be a buyer and at another time a seller of
water, s0 that arrangements had to be made by which the
meter might be made to register in whatever direction the
In this case, instead of the cones being

system of cocks connect these pressure

lish subject, Reuter. This concession referred to the stretch
of country from Reshd, near the south-western shore of the
Caspian Sza, and 150 miles north-west of Teheran, to Bushire,
the principal port of Persia, on a sandy peninsula on the
eastern shore of the Persian Gulf. Since, however, the terms
of the concession were not fulfilled by Reuter, the concession
has been declared to have lapsed. At a later period, about
twenty years ago, the Russian Agent, General Falkenhagen,
took steps to obtain an extension of the concession, but he
could not at the moment get the necessary capital together.
Some years ago, certain Russian contractors succeeded in
obtaining this eame concession. This concession Wwas
repeatedly renewed, but never carried out. As, however, the
last extension of time that was granted will expire next year,
it will be only natural if Russian engineers commence &
survey of the district in question in order to proceed with
the work of building the projected railway.

“This undertaking has nothing whatever to do with
enlarging the Eastern (Question, which is already of sufhicient
importance, for such a work is purely agricultural and f'nr
the good of civilisation. T can ascribe the errors and mis-
conceptions to which the rumour has given rise, and which
always will arise, entirely to the feeling of rivalry of Russia,
which has now come to be a fixed idea in certain Englieh
circles. We have not the smallest premonitory signs for
presuming that Russia’s Asian policy is in any way direcled
towards disturbing the integrity and independence of Persia.
We have loyal and sympathetic relations with both Russia
and England, and—we are not afraid.”

DOCEYARD NOTES.

Tue French Minister of the Marine appears to be carrying
out a compromise between the rival programmes of his pre-
decessors. He is not only adding to the fleet of submarine
boats and * commerce destroyers’ so strenuously advocated
by M. Lockroy, but is also adopting some of the suggestions
of Admiral Besnard, who, as is well known, thinks that the
safety of the country depends upon a strong line of first-
class battleships. He has consequently decided to put two
upon the stocks next year of about 15,000 tons. They will
have a length of 133:80 m., a beam of 24°25m., and a dis-
placement of 14,865 tons. Kach of them will have three
propellers driven by triple-expansion engines developing
17,475-horse power. The maximum speed will be 18 knots.
The coal bunkers will have a capacity of 905 tons, which will
zive a range of action of 930 miles at 18 knots; but this
range can be increased to 1800 miles by carrying an additional
supply of coal of 920 tons. The armament will comprise
four guns of 305 mm. (12in.), eighteen of 164 mm. (6°45in.),
twenty-six of 47 mm., and two of 37 mm., as well as five torpedo
tubes. The equipment will be forty-two officers and 750 men.
The estimated cost of each battleship 1s 35,542,700f.

NoTHING is happening at Portsmouth to justify the reports
of naval preparations. The training squadron 1s, however,
paying off, but opinions are divided as to whether this 1s
coincidence or design.

Tue Formidable has now got both her masts up ; progress
on the London is fairly rapid. The new armoured cruiser is
not yet laid down; the slip for her at Portsmouth is being
enlarged, and the entire topography of the yard behind the
slip altered in consequence.

Tur damaged Hunter, destroyer, has not yet been repaired,
and she still lies in basin at Portsmouth with her bow
twisted in the most extraordinary fashion. It is crumpled
much as a top-hat that has been sat on—a homely simile, but
the only one descriptive of the case.

Le Yacht this week has an article on Red Cross Ships,
imspired, we cannot help thinking, by an article that
appeared some while since in the Naval and Military Record.
It 15 all very well in its way, but a hundred years ago ships
to all intents and purposes Red Cross ships were employed.
Well-intentioned laymen may formulate pretty schemes, but
they invariably omit the two governing factors—(1) that
modern ships are extremely unlikely to be sunk, and (2) that
no admiral in his senses would permit a neutral vessel to dog
his movements. Further, it may be observed that unless
heavily armoured a Red Cross ship coming anywhere within
the radius of an action would be sunk, and, till sunk, would
afford cover to torpedo craft; and this, if the boats were
thereby enabled to sink a ship, would produce a war against
the power to which the ship belonged.

T Russians are said to contemplate a thin armoured
skin to their ships' bottoms in future, as a torpedo antidote.
We are hardly disposed to credit the report, since, even were
an eflective defence of this kind evolved, torpedo charges
would soon be increased to meet it Possibly the tale has
arisen from some projected use of the movable shields in-
vented some while gince, but of which no trials that we know
of have yet been made.

IN reply to a correspondent whose letter was mislaid, the
destroyer whose central funnel * looks like two bound
together ” is the Spiteful. All, or nearly all, three-funnelled
destroyers have the centre funnel in duplicate, but the two
are usually cased together. Very few destroyers are exactly
alike, and those who know them well are tolerably able to
distinguish between them, )

Tue old ships in reserve at Portsmouth are now doing
their triennial trials. Such as have been out have done
satisfactorily, but the speeds have not exceeded nine knots
very much. The Neptune, which goes out shortly, has the
proud distinction of being almost the only ship in our Navy
fitted with a bathroom. Elswick fits splendid baths to
4000-ton ships ; but in our biggest vessels every officer has to
make shift with his own sponge-bath.

BRITISH ASSOCIATION OF DRAUGHTSMEN, MANCHESTER BRANCH,
—The next meeting of the above Association will be held at the
Deansgate Hotel on Thursday, November 2nd, at eight o'clock,
when a paper on '‘ Water-tube Boilers” will be read by Mr. W,
G. Primorose, member. All information can be obtained from the
branch hon. sec., Mr. W, E. Butcher, 209, Great Cheetham-street

West, Manchester,
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THE SWEDISH IRON AND STEEL, METAL, AND
COAL INDUSTRIES IN 1898,

Ix conformity with our custom in former years, we now
present a résumé of the official reports on the Swedish
iron and steel, metal, and coal industries in 1898, Last year
magnetic iron ore was raised from 829 mines in ten lin or
counties, the total output being 2,302,546 tons, as against
366 mines and 2,086,119 tons in 1897. The increase in out-
put was thus 216,427 tons, or 164 per cent., the output being
the largest on record. The following table shows the output
of iron ore, the number of mines worked, with increase and
decrease during the quinquennial period 1893-98:—

Output, Increase or decrease,
Minee. Tons. per cent,
1808 .. 841 1,481,487 —
1804 .. 826 .. 1,026,528 + 80°0
1805 .. 827 ., 1,601,071 — 1°8
1506 ., 888 . 2,088,004 + T2
1807 .. 866 2,086,119 + 24
1898 ., 32 2,802,540 4+ 104

The chief increase in output last year took place in Nor-
botten’s lin, viz., 239,851 tons, here being situated the great
Gellivara mines. On the other hand, Kopparberg's liin, the
second greatest iron producing county in Sweden, shows a
falling off of 45,395 tons, of which 38,000 tons in the well-
known Griangesberg mines. The other iron-producing lin
show an increase in output of 26,493 toms in all, against
which there is a decrease of 4522 tons. To this Orebro lin
contributed 16,000 tons. In the whole country the total
quantity of ferrous rock broken out amounted to 3,944 357
tons, which, yielding 2,276,568 tons of ore, shows an average
of 577 per cent, as against an average of 56'8 per cent. in
1897. In three lin the average rose from 36°4 per cent. to
61-1 per cent., but in two others it fell from 62:1 per cent.
to 58°7 per cent. In the Gellivara mines the average rose
from 49°6 per cent. to 601 per cent. Of the total output,
2,046,010 tons, or 89°6 per cent., consisted of magnetic or so-
called * black” ore, and 238,586 tons, or 10°4 per cent., of
“ blood-stcne."

The output of the latter kind of ore last year was a little
larger than in 1897. The total value of the ore raised last
year is estimated at 11,000,000 kr., as against 10,000,000 kr.
in 1897—18 kr. = 20s. This gives an average of respectively
4'78kr. and 479 kr. In this industry there were employed
last year sixteen magnetic ore separators, which treated
81,500 tons, as against ten separators and 26,000 tons in
1897. The total number of hands employed in the industry
last year was 9274, so that the average output for each was
248°3 tons. The following figures show the great progress
made in this respect during the last quinquenmial period :—

Hands. Average tons,
1808 .. .. .. ae JOM v ak se s se 1078
O ic il s rd AT, S T ea ws 204°8
O v Lasl wa T | SETF R RS AR R
RO . e DRI ou v e e v BEED
1. R RS I SN, . .  «a 2811
1808 .. .. .. .. .. .. 9274 248°3

It may be of interest from a technical point of view to
mention that last year 3972 hands were employed under-
ﬁruund, their average output being 898 tons, as against 3620

ands, 434 tons in 1897. This decrease is due to the circum-
stance that at Gellivara a larger number of hands are
employed in cutting galleries and other work. In the open
the average outbreak per man was 1402 tons. In addition
to magnetic ore, a small quantity of lake and bog ore was
raised last year, viz., 368 tons, valued at 1645 kr., or 4-47 kr.

er ton. In 1897 the production was 1047 tons, but it has
een as much as 12,000 tons. The *fishing” for this kind
of ore is carried on in three central lin, and the raising
depends greatly on the length of water when the lakes are
frozen. Adding the lake and bog ore to the quantity of
magnetic ore, the total output of all kinds in Sweden last
year amounts to 2,302,914 tons, as against 2,087,166 tons in
1897,

Coming to the pig iron industry, we learn that last year 143
furnaces were in blast, and twenty-eight idle, the total manu-
facture being 531,766 tons, in 89,847 shifts of twenty-four
hours, valued at 34,867,000 kr. Of this quantity 7806 tons
were produced direct from the furnaces. In 1897, 144 furnaces
returned in 41,168 shifts, 538,197 tons of pig, which shows a
falling off of 1°2 per cent. The following tableshowsthe manu-
facture of pig iron, with increase and decrease during the given
quinquennial period 1893-98 :—

Increase or decrease,

Tons. per cent.
1 S N 458,421 ’ —_
1804 .. vl s 462,800 42-1
WO o i 462,030 +6°08
MW O R na A% . 494418 ., .. .. .. +46'8
IO wa. aa. we ax can BERINT S S e ad =eB'D
8 .. .. v .. .. BBLTGO . =12

There was an advance in manufacture in the counties of
Vestmanland, 4590 tons; Ostergitland, 1000 tons ; Upsala,
750 tons, &e., but, on the other hand, a falling off in Orebro of
4750 tons ; Kopparberg, 41€0 tons ; Vermland, 1980 tons;
Kalmar, 1550 tons; Vestmanland, 1246 tons, &c. The
increase in the divers lin ranges from 1 to 13 per cent., and
the decrease from 3 to 100 per cent. The prominent place
which from ancient times has been occupied in the Swedish
pig iron industry by the two lin Orebro and Kopparberg has
also been maintained in 1898, when they returned over one-
half of the total production of the country, or 52°4 per cent.
Next in order comes Gefleborg's liin, with 135 per cent.
Vermland, 10°6 per cent.; and Vestmanland, 10°4 per cent.,
seven other liin making up the remainder, 131 per cent. The
average output per furnace last year amounted to 3719 tons,
the average time of blasting to 279 shifts, and the average
return per shift to 13-35 tons. The following table is of con-
siderable interest, as it shows the progress made from a
technical point of view in the manufacture of pig iron in
Sweden during the quinquennial period 1893-08,

Average output Average output
per furnnce, in 24 hours,
MW e wv em e e SORE e was e e 1218
1804 |, W R 8102 : S 12°43
1805 8171 ‘e 1258
N L aE n 8582 . 13°03
1 AP S Y i e 13-07
IEI}H LN ] L = - i & 'BT’H L ] L 13-35

Of the liin Vestmanland shows the largest average manu-
facture per furnace, viz.,, 4590 tons, and Ostergitland the
highest average period of blasting—365 shifts of 24 hours.
The lowest average return, 130 hours, and the lowest shift,
23, are shown by Jynkiping’'s lin. The largest average
decimal return was in Kopparberg's liin, viz., 16:69 tons per
furnace, and the lowest in J ﬁnkﬂpiﬂ 's liin, 5°61 tons. In the
former county is situated the well-known Domnarfvet Iron
and Steel Works, the largest in Sweden, where the average
decimal output was 35°81 tons, the highest of any works.

The manufacture of the various kinds of pig iron is
returned as follows :(—

Tons.

yorged and puddled .. .. .. .. . 0 es e 250,071
Bessemerand Martin . .. .. .. .. v 0 s 240,781
Splegelatsen .. .. .. .. .. v ss ws me s 2,240
Iugota for reduction .. .. 10,658
logots for other purpeses |, 10,806
Total .. i el ik 528 900

The following table shows the production of these kinds of
iron during the last quinquennial period :—

1804, 1865. 1806. 1897. 1808,

p cC. re P c. C. pc
Forged and puddled .. L6800 5270 (050 ‘T8 4v-62
Bessemer and Martin ., 40°19 48°46 46°21 44'85 45°95
Spiegeleisen .. .. ., V23 0'20 0°15 027 0°48
Ingots for reduction .. .. 1'80 188 171 2'10 208
Ingots for other purposes .. 1'689 160 1-48 2°05 O 97

100°00 100°00 10000 10000 10000

The first-named kind, forged and puddled pig, was manu-
factured in eleven of the twelve iron-producing lin, varying
from 66,147 tons in Orebro to 985 tons in Sédermanland,
Bessemer and Martin iron was turned out in ten lin, of
which Orebro, Kopparberg, and Gefleborg returned three-
fourths of the total. Spiegeleisen was only manufactured at
the Schisshyttan and the Nykroppa Works. Of the other
kinds Orebro produced no less than 77°4 per cent.

Turning to the manufacture of malleable iron and steel,
we find that such took place at 126 works, as against 132
works in 1897, which were situated in eighteen lin, the largest
number, twenty-one, being in Orebro, Kopparberg coming
next with sixteen ; Vestmanland, fifteen, &e. The number of
Lancashire hearths numbered 293 in fourteen lin ; Franche-
Comté hearths,seventeen in ninelin ; Walloon hearths, twenty-
two in three lin, whilst there were seventeen for other
methods of manufacture. The total of all kinds of hearths
in operation thus numbered 349, whilst of puddle furnaces
four only were in use as in the preceding year. In the pro-
duction of ingots in 1898, seventy-eight furnaces were in opera-
tion, of which twenty-seven were Bessemer, forty-five Martin,
and six crucible, with six blister steel furnaces. The following
figures show the manufacture and value, last year, of malle-
able iron and steel :(—

Tons. Kr.
Unwelded blooms and raw bars 198,923 20,020 08T
Unwelded ingot metal ve ed aa S0B.07B 27,609,065
Bloom and blister steel .. .. .. 1,148 2E8 BE0
Total .. .o 404,044 47,807,882

The manufacture of blooms and raw bars was carried on
in sixteen lin, Orebro showing the largest output, viz.,
42,684 tons ; the largest portion of manufacture under this
head, 184,356 tons, or 92°7 tons, being Lancashire blooms.
The production of blooms by the Franche-Comté process
amounted to 12,205 tons, or 61 per cent., and that of
others to 2362 tons, or 1'2 per cent. During the past
six years the manufacture of blooms and raw bars by all
processes has been as follows :—

Tons.
SEDR T A L e b 225582
A s a w a iae a 204,517
R I 188,726
BOMD. 5's. . AR R b wm  wn e BEE mE e AR
A S R e S S i Rt R T
BN, il B S Nl 3R e Wi hae e @ e THELONE

These figures show that whilst during the first four years

there was a falling off in the manufacture, in 1897-98 there
has been an advance last year of no less than 9291 tons, or
4'0 per cent. Of the other kinds of such iron as are here
referred to, 102,254 tons, or 38'7 per cent., was Bessemer ;
160,706 tons, or 60-9 per cent., Martin: and 1013 tons, or
0°4 per cent., crucible metal, nearly all being ingots. The
manufacture of these kinds of iron during the period 1853-98
has been as follows :—

Bessemer, Martin, Crucible. Totals.

Tons. Tons. Tons. Tons,

1803 .. 84,808 81,880 .. 558 166,845
1804 83,322 84,008 .. .. 510 167,885
1805 07,820 .. po,250 .. .. 508 .. 197,177
1806 114,120 .. 142,801 .. .. 0604 . 257,025
1897 107,679 .. 165,886 .. 691 .. 274,208
1808 102,254 .. 1€0,706 .. 1,018 238,978

If the figures for 1897-98 be compared, it appears that there
is o falling off in the make of Bessemer metal of 5425 tons,
and of Martin 5130 tons ; but as there is an increase in the
make of crucible of 322 tons, the total falling off in the manu-
facture of ingots, in 1898, is 10,233 tons, or 37 per cent. As
in former years, Bessemer metal was manufactured in five
lan, as against Martin metal in twelve lin. Five liin pro-
duced three-fourths of the total. By the basic dephospho-
risation method there was produced 84,534 tons of ingots,
included in the above quantity, viz., 29,194 tons Bessemer,
55,049 tons Martin, and 291 tons Martin cast goods. Nearly
one-half of this quantity, or 41,817 tons, was produced at the
Donmarfvet works, 10,365 tons at Avesta, and 9560 tons at
Hofors. That this method of manufacture is gaining
steadily in favour in Sweden is shown by the following figures
of output :—

Bessemer Martin Martin

Ingots. Ingots. Cast goods, Totals,

Tons. Tons, Tons, Tons.

1808 .. 8,419 15010 .. .. B8 vo 23,407
1804 .. 10,954 15,240 .. .. &0 .o 26,244
18056 .. .. 17,824 19,084 .. .. 84 . 57,842
1806 .. .. 21,675 40,017 100 a1,792
1807 .. .. 26,878 ., .. 47,206 288 78,816
1808 .. 20,194 .., .. 55,049 201 84,534

As regards the manufacture of bar iron and steel, with
coarser kinds of iron and steel goods, last year in Sweden, we
learn that the total output of all kinds amounted to 330,193
tons, valued in round figures at 50,000,000 kr., as against
332,659 tons in 1897 (value not returned). Of the former
quantity 47-11 per cent. was made from malleable iron, and
0280 per cent. from ingot metal. In the manufacture were
included 13,500 tons blooms and billets (1897, 13,700 tons) ;
bar iron and steel, 170,374 tons (156,000 tons); fashioned iron,
&e., 9500 tons (7840 tons); hoops, nails, &ec., 77,400 tons
(74,300 tons) ; rod iron, 23,882 tons (24,300 tons) ; mains and
tubes, 12,000 tons (33,600 tons); heavy plates, 16,500 tons

16,370 tons); rails, 15 tons (116 tons) ; tires, 2000 tons
1600 tons) ; axles, 3100 tons (2500 tons) ; anchors and similar
goods, 2000 tons slﬂm tons). The following returns show
the production of bars with kindred goods in the period

1893-98 : —
IEQ'B e ww e ou " w “ & o - == ?m??;i?
R - TGN . es 267,040
lﬂﬂh " ow L ] L L LN L - - - m]ﬁ
SO, o, e i SRR Y RS e g 276,055
Iﬂgs L ] L L] L) - . - L] L] L] [ oW ﬂ‘,ﬂ'ﬁﬂ
Of the bars 38,963 tons were produced by forging and

117,158 tons by rolling. The following table for the period

1893-98 shows the proportion of bars produced by forging
and rolling : —

Forged bars, Rolled bars,
Tons. Per cei t. Tons. Per cent,
1808 . 48,072 818 .. D2 470 82
1804 80,788 TN .. 04,806 705
1805 87.881 242 .+ 117,229 768
1896 87,09 .. ¥2'9 o BB ATL TR
1807 84,071 .. 24'B .. 106,988 .. T75'2
1808 88,968 .. 250 . 117,168 .. 750

Of the forged bars manufactured last year 32,919 tons, or
845 per cent., were forged from blooms, 5715 tons, or 147 per
cent., from ingot metal, and 329 tonsor 0'8 per cent., from blister
steel ; and of the rolled bars, 67,752 tons, or 578 per cent ,
rolled from hardened iron and steel, 2204 tons, or 1-9 per cent.
from puddled iron and steel; and 47,202 tons, or 40°3 per
cent., from ingot metal. Forge bar iron is manufactured in
sixteen lin, Upsala and Orebro heading the list with respec-
tively 9293 and 7445 tons, while rolled bars are produced in
twelve liin, Vestmanland returning no less than 25,894 tons
or nearly one-fourth of the total production.

Of “other metals’ returned as produced in Sweden last
ear we have 126 kilos. gold valued at 311,892 kr. (1897, 113
ilos.), most of the gold coming from the State mine at Falu;

silver, 2032 kilos., value 14,400 kr. (2218 kilos.); lead,
15,564 tons, value 342 458 kr, (1897, 14,798 tons); copper, 2348
tons, value 221,000 kr. (1897, 2886 tons).

As regards the Swedish coal industry the report states that
236,000 tons were raised last year from thirteen deposits in
Seania, the southernmost province, of which 52:2 per cent.
F?lm ‘““best "’ coal. The output in 1893-98 has advanced as
ollows :—-

Tons.
- e U T B B W L s
KW 5  wa otv: me cve el ews e cmen e ww 105400
1 e e s
R A i A S R S S L
MY Cia Cwel lEe sam Leer deal vEm aa roud b | GE RN
.. lew ivmlusd i axemein | AR e e ser XLADD

The coal is anthracite, and suitable as fuel on railways and
steamers and for domestic purposes, but can never be of any
use in the iron industry. %haru are employed in the Swedish
mining industry 1587 motors, 1116 being water and 343
steam, with a total of 64,620-horse power. The number of hands
employed in all mines was 13,527, of which 68°56 per cent.
were in the iron mines. There were 656 aceidents in mines,
nineteen being fatal. ILicences were issued for the working of
1859 new mines or deposits, 57 per cent. being in respect of
iron. The income derived from the Swedish mines in 1898
is estimated at 11,500,000 kr., as against 10,700,000 kr. in 1897,
of which former figure 2,600,000 kr. were derived from the
iron mines, and 7,500,000 kr. from the iron and steel works. Of
these sums Kopparberg's liin heads the list with 2,813,000 kr.,
Orebro coming next with 2,200,000 kr., Vestmanland
1,500,000 kr., &c., the smallest being 500 kr.

AUSTRALIAN NOTES.

(From our own Correspondent.)

IN a retrospect on the mining industry in Queensland the
Under-Secretary emphasises the fact that floating mining ventures
into companies has in many cases ended in absolute failures,
that portion of the subscribed capital that usually is absorbed for
the sole benefit of the promoter Iﬁ as a rule, ount of all rtion
to the intrinsic value of the undeveloped property, and cannot
reasonably be expected to yield returns in the future. When to
this unreasonable handicap the frequently unn and exor-
bitant directors’ fees, and numerous other items of this kind, are
added, the success of the great majority of such ventures would
be simply marvellous. There are many instances where not one-
tenth of the subscribed capital found its way into bond fide mining
operations., In the case of almost every one of the p rous
mines the adventure was started eitrhml'-{ay a small party of men,
or a syndicate, when every care was exercised that not a penny of
the money that was brought into it by the co-partners was ex-
pended beyond the lond fide testing and developing of the mine,

The value of gold raised during the year 15& was £2,750,349
showing an advance of £112,120 on the preceding year. The total
number of men engaged in quartz-mining was 6075. The total
number of gold-mining leases in force was 527, with an averago
area of 13 acres, 2 s, 33 perches, Charters Towers still main-
tains its pre-sminence amongst the goldfields of this Colony ;
728,569 tons of ore and sand, yielding 457,850 oz. of gold to the
value of £1,157,005, was extracted duning the year.

The Mount Morgan mine bas continued in its even course of
prosperity. The output of stone during the year shows an advance
on the previous one of nearly 60,000 tons, but the produce is a
little over 7000 oz. short. e only alluvial goldfield worth men-
tioning in the Colony is Peak Downs, with a return of 30,911 oz.
for the year. An approximate estimate of the gold production of
Australasia for the year 1898 is furnished by the Deputy Master of
the Royal Mint, Melbourne, as follows :—

02,
NE‘W Eﬂlﬂh WHIEB - o o e .= Te w s - ) ml““
New Zealand ih s % sn e sw es . 3DO.1TH
Queensland .. .. .. .. .. 020,048
South Australia .. .. .. .. .. 40,372
AOEIIIR: 55 on -ue naclen mal e e 9,549
VIR . & as oi  an ve. am  we ww -anp NOT
West Australia . . g d . 1,060,188

The quantity and value of minerals raised in Queensland duricg
the year 1898 is shown in the following table :—

Tons. Ygun.

Copper ore .. .. B ol Ca R T 2,166
Bilver ore ., .. 104 021 .. 10,585
#::llmuny Lre -+ — - —_
Ok o SOGAIE o) = MRS 150,408
Tin ore .. Loa ol g:m
R e i T S - pec’ Gl Al 6,645
Manganese .. .. .. .. .. B e SR SR 251
LT O e R T e 700
Wolfram.. .. - e N T 2,540
Lead e 248 R 2,480

The transactions for the year ending June 30th last, on the New
South Wales railways, constitute a record, both in gross and net

earnings,

During the year the extension from Berrigan to Finley, a distance
of 13 miles 73 chains, was opened for traffic, and furthﬂu{'a:hminm
of the ** Pioneer ” class are now under construction, viz., Byrock
to Brewarrina 58 miles 11 chains, and Moree to Inverel 60 miles
oY chains,

f lf:‘-ruu earnings show an increase of £118,525, made up as
OLIOWSE | —

Increase, Decrease.

£ £
First-class passengers .. .. .. — - 2,052
Second-class = e av s 07D .. - -
Parcels and miscellancons L, . 5608 .. .. =—
General merchandise .. .. ., 20662 .. .. —
Li‘ﬂsth - e (Y W “w Tiru? &= 5w —
Uoal and ¢0k® ... o oo oo o LT o o0
ﬂlhﬂrmmﬂiﬂl! W - w L W & Il,?ﬁ'ﬁ - = w 1
wml i L - LI ] - - W L 3.1?‘

In connection with the increased earni 1,492,861 additional
Emngar journeys were made, and 393,% tons of additional
raffic conveyed,

It bas been decided to introduce Sykes’ system of lock and block
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on the busy suburban sections. The fitting of the Westinghouse
quick-acting brake on the whole of the goods stock has now been
completed.

_Several improvements have been effected for the accommoda-
tion of the traffic. Second-class corridor lavatory carriages have
been placed on the Sydney - Melbourne express; and Pullman
sleaping cars have now been attached on the northern express
trains mnning to Brisbane,

Three hundred and thirty new goods vehicles have been added to
the stock, and provision has been made for eight new powerful
goods engines to replace twelve of smaller type. Extensive im-
provements have been made in grades and curves on various parts
of the lines during the year.

With regard to the tramways, the electric line Ocean-street,
Woolahra, to Rose Bay, a distance of 1 mile 24 chains, was
opened on October 4th last,

The completion of the power-house at Ultimo, and the neces-
sary cable connection with North Sydney, will permit of the
existing mixed system of electric and cable, now running in the
populous northern suburb being made wholly electric.

AMERICAN ENGINEERING NEWS.
(From our own Correspondent,)

A remarkable train performance,—One of the new six-coupled
bogie express engines of the New York Central Railroad recently
made a run of 143 miles in three hours thirteen minutes, including
two stops, giviog an average speed of 44§ miles per hour. The

hi’g_hn!t running speed was about 60 miles ier hour. The inter-
esting feature of the run is the great weight of the train, which
aggregated 918 tons as follows : —
Pounds
Englneand tender .. .. .. .. ¢ o s . 270,900
Hnilmr L] . L i om C - T o o W - airTTﬁ
Hnilmr LN L L LI} L] LI | B E - W L o E 8 a?iﬂm
POISDEEr GO 4. .o xe o» an s as ss =s e 56,100
Passcngercar .. .. .. .. .c se  oe . 98,100
Smoking car .. .. v w4 dn 46,7
PARMODEOr CAF .. .. +: o s» o8 =s 64,360
: ngﬂrmr "= - & - - Ll L] L L L mlm
BRI v av: aw s ew: ol R cwee Cam e am s o ROUGOGD
g e O S N 102,000
EIIH"-IH.IJE 'mr - 5w . o W Ll Ly L - E'EI'ﬁm
EIWF‘DE CAr .. . e w8 e = = lﬂﬂlm
Parlour car .. .. : Eor L 100,800
Bleeping car .. .. S5 we (mh ek SE Caa e 20000
Bleeping car .. .. Sty " « 103,800
PORIONE O ae. o we we ve We wa ae  we mw 79,000
Pﬂrlﬂur cﬂr LR == L i E L] L] - L . L 1mtm}
Mail matter .. .. .. e 80,000
Express matter .. . 16,000
Bﬂﬂ‘gﬂlﬂ'ﬂ & @ ] - m R - 8 N L] LR ] 1"’i:lulm
Passongers (600) .. .. v o oo s s 90,000
Tﬂtll h‘ﬂ.'l.'ﬂ &8 =w == IIEHTITﬁﬁ

The total length of the train was 1202ft. The engine had six-
coupled wheels, and its leading dimensions were as follows :—

Cylinders .. .. as. o= 20 X 28in,
Drivingwheels .. .. .. .. .. .. . o B5ft. 10in
wwllﬁh s el Rl e i S . 2ft. 9in.
vingwheelbase .. .. .. .. «c «e 14ft. Sin,

Total wheel base .. .. .. .. .. .. . 26ft.
Boiler, diameter = 5ft. 6in.
Boiler pressure .. .. . 200 1b,
Fim-bﬂ-l ¥ @ " E " o "o "W Y ' e e Bft- = 3“’-. 'I-ii.ﬂ,
Tubes, 880, diasmeter .. .. v i e e ee 2N
DN MEEN ... o <5 e ae  wn wr  ew e TR 4in,
Heating surface, tubes .. .. .. .. .. .. 2086sq.ft.
Heating surface, fire-box and water tubes .. .. 200 sq. ft.
Heating surface, total .. .. .. .. .. 2880 sq. ft.
Gratesurface .. .. . .. .o .. +r «s .. BOlmq it
Weight on driving wheels .. .. .. .. .. .. 126,0001b,
Welghtof engine .. .. .. .. .. .. .. .. 164,0001b,
Tender, :ﬁ SOBPEY .5 <. ss eb as s5 «s S50001D.

" ewheels(d) .. .. .. .. .. .. 2t %in

T T s s T e e T [

i m]- -a - = - T a'n . a - 10 tons

i WREET .. .o su ae e, e» we o» 4500 gulls,

A nother monster locomotive.—This is the era of heavy locomotives

and heavy trains, and the Illinois Central Railroad has recently
received an engine weighing 104 English tons, or 163 tons with its
tender, which carries 12 tons of coal, and 7000 gallons of water,
The engine is of the twelve-wheel tygo, having ni%ht coupled
driving wheels, and a four-wheeled leading bogie. The boiler of
this enormous machine is 6ft. 8in. diameter, with a Belpaire fire-
box 11ft. long, placed above the frames. The working pressure is
210 Ib,, and the engine is intended to haul train loads of 2000 tons
up gradients of 1 in 130, The leading dimensions are as follows:—

Cylinders .. .. .. .¢ o¢ oo se ss .. 28in. by 80in.
Driving wheels .. .. .. .. .. .. .« .. d4ft.%n,
WRAE. . o i W ww ae e e B

ving wheelbase .. .. .. .. .. .« .. 15t 9in.
Eogine wheelbase .. .. .. .. .. .. .. 20ft. 6in.
Engine and tender wheel base .. .. .. .. B5&ft. Bin,
Lepgthofengine .. .. .. .. .. .. 42ft.
Length of engine and tender.,., .. .. .. .. 65t Sin.
Welght ondrivers .. .. .. .. .. .. .. 198,5001b,
Weigh u::;gina s e e i R T
Journals of driving axles.. .. .. .. .. .. 9}in. by 12in.
Piston slide valves, travel .. .. . 1in,
Lﬂl‘.lg‘th ﬂf Wﬂ.ﬂ E‘m e @ (] W CR 'E!t" 2’.1].
Boiler, diameter .. $= w5 ov. % vs e Ok DO

Fire-box, size inside .. .. .. .. .. .. .. 11ft. by 8ift.
Fire-box, d?hh P T I I PR R T T
Tubes, 424, diameter .. .. .. .. .. . 2in.

Tubes, length .. .. . «¢ s s s« o« 14t 8iin.
Heating surface, tubes P ah 8237 square fect
Heating surface, total 8500 square feet

Gratearea .. .. .. .. .. .. .. .. .. B7}square feet
Smoke-box, lemgth .. .. .. .. .. .. .. Gft 3in,
Funnel, diameterat top .. .. .. .. .. = Mt 5}in.
Funnel, hefght .. .. .. .. .. .o .. .. 2ft 2§«
Rail to centre of boiler .. .. ss s« Dit. Sin.,
Rail to top of funnel .. .. . e 15ft. 6in.
Tonder, bogle wheels . .. .. .. .. .. .. 2ft.9in,

3 Woightloaded .. .. .. .. .. .. 182,7001Ib.

o length of underframe .. .. .. .. 24ft.

P length of tank .. .. o | w5 oaen TR

,»  width of tank .. .. .. 101t.

w  height of tank ., 2t 6ft.

Consolidation of bridge - building interests,”— The American
Bridge Company is being organised for a consolidation of a
majority of the leading bridge-building firms in the United States,
with a capital stock of abount £13,500,000, of which £5,400,000 will
be 7 per cent. preferred stock, and £8,100,000 common stock.
The audits show an average of 13 per cent. earning for the indi-
vidual concerns during the past three years, although that period
has included a time of severe depression in the bridge-building
industry. One great cfmint to be aimed at is economy of produc-
tion, the work being done at the shops nearest to the site of the
bridge, thus avoiding heavy charges for transportation. In recent
instances a contract for a bridge on the east coast was taken b
a firm ip the west, while ut the same time an eastern firm too
the contract for a western bridge. The cost for shipment of
material was estimated at £0000. This was one of the points
which was embodied in the organisation of the railway carriage
and wagon-building ** combine,” which now distributes its con.
tracts to the works nearest to the railway for whom the wagons
are intended, Very satisfactory arrangements have been made
with the Carnegie Steel Company for the supply of material
during a term of years. The combination will include the great
Pencoyd bridge and ironworks, which include a complete steel-
making and rolling mill plant, and one of the largest and best
equipped bridge works in the world, Several of the companies
have foreign contracts in hand, and the consolidated company will
organise a special foreign department, and enter into competition
for export work. The work will not be confined to bridges, but in-

clude steel structural work for factories, power stations, &c., which
work is made a speciality by several of the companies The con-
solidatod company will uug:opriua twenty-eight companies, which
are said to control nearly per cent. of the metal bridge and
structural work of the country, About ten or a dozen companies
are still outside, but some of these may decide to join the
combination,

THE LATE MR. W. E. METFORD AND THE
INDIAN MUTINY,

THE following interesting communication from the Hon. T. F,
Fremantle appeared in the Times of Wednesday :—

Mr. Metford—a Euung railway ‘engineer of thirty-three—had
arrived in India with his wife, and set up house about three miles
from Monghyr, on the Ganges, in the middle of May, 1857. In
the early days of June there was evident risk in remaining any
longer isolated in the country ; they moved into Monghyr, where
the situation was becoming an anxious one, Mrs. Metford's jour-
nal runs as follows :— _

““June 11.—William making bullets all day. Thirty Sowars
marched in, Mr, T.—the magistrate—very cleverly putting them
into the unoccupied part of the ﬁd' so that they could combine
with the prisoners. June 13,—Kight or ten gentlemen came to
discuss affairs, News that some of the same regiment that we
bave to defend (?) us have just murdered their officers at a neigh-
bouring station. It was decided to send supplies to the fortified
house, and the women and children. Patrols decided on. Our

rty keep a look-out on the gate near us, and others at the
our others, and communicate with each other continually, besides
a strong guard at Dr, McCreagh's—the fortified house. June 17.
—William out continually ; he is _gattinF quite the head of the
military arrangements here. It is well known that shells and
murderous inventions are being made in abundance by ‘ Metford
Sahib,” and there is a pretty strong feeling of respect for this
corner of the fort. Mr. T. dare not give any orders; so the
Sahibs take it on themselves. William very savage at the pro-
posal by Mr. R. that everyone should take to the boats, and lie
off shore ready to fly ; I am ashamed to say this Mr, R. has a toler-
ably large party. June 16.—A reportcame this morniog through
the servants that the people in the bazaar said, ‘ All the Sahibs
had run away to the river, and that they were coming to loot
their houses.’”

Unluckily part of the journal was lost, and thereisa gu‘) here
of nearly six weeks, It is resumed on July 26th. ** William
worried to death with his own and everybody else’s business,
You would think he was the head of the station to see how every-
one comes to him for everything and looks to him for guidance.”
Then came a departure of some of the Europeans by boat. They
were urged to join them, But Mr, Metford felt that if he left his
staff would go too, and that there would be many left defenceless
to almost certain violence, Mrs., Metford refused to leave her
husband. Her journal says :—

““There is only one lady left here besides myself. . . . . .
Kept my boots on in case one might have to make a rush for
Mr. Hillyar's boat. He is kindly stayiog at Monghyr, as he does
not like to leave us entirely without refuge in case of a visit from
the Sowars. Mr. T. and William intend to make a regular
fortification provided thirty men can be made to sign a paper that
they will in case of necessity fight and defend themselves and
families ; thus, instead of flying, this is now being arranged by
William, who 1s still very unwell, The last steamer
would not spare us any troops.”

Early in August English soldiers arrived at Monghyr, and
Mr. and Mrs. Metford went down the river to Bhagulpore, he
being now quite broken down by his exertions. His illness was,
says Mrs. Metford, ‘““brought on by his hard work, mental and
physical, for he kept watch for seven weeks nightly, two hours at
a time, sometimes four, . . . and this, together with the work
his own energy brought on him in the station; for people soon

an to see he was the only one who could and would do any-
thing, and came to him about every trifle. Consequently he
suffered severely forit. . . . And the entire arrangement of
the night guards was in his hands. !

If there was no massacre at Monghyr, surely it was due to the
unsensational heroism of one man. Buat no reward was his ; he
bad to return home in broken health, and to give up his profes-
sion., He was never again equal to the stress of continuous work.
Yet, taking up again an old hobby, he became a pioneer in develop-
ing rifles and ammunition. Ever unselfish, he gave to the world
the improvements which he made ; and encroached almost unwisel
upon his own means to carry out the experiments that he loved.
In him England has lost a man to whom she owed a double debt;
his friends, one whose able and original mind was made attractive
by III:*i_t.u wide sympathies, and complete lack of pettiness or self-
seeking.

THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.

(From our own Correspondent.)

ENGINEERING sections of both iron and steel were in great demand
on 'Change this—Thursday—afternoon in Birmingham, and from
the character of the negotiations which took place it was very clear
that producers and sellers were able to ask almost what they liked
within reason, without consumers being very much disposed to
grumble. The fact is, there is so much work in hand in all de-
partments of the engineeriog trades, that material must be obtained
in order that contracts may be executed, and therefore engineers
are not disposed to cavil over a little increase in prices in the
present state of decided trade revival

Bessemer billets and blooms are quoted £6 to £6 Js.; Siemens
£6 bs, to £6 10s,; mild steel bars, £8 10s, to £9; steel plates, Eé
to £9 bs.; and steel girders and angles, £8 to £8 10s, The reports
as to the steel trade in America are also very encouraging, especially
as regards steel for constructive purposes.

The war does not appear to have exerted a depressing effect
upon the Midland trade. In fact, an appreciable accession of busi-
ness was this afternoon reported as the result of the activity in
militnr{;::rclea consequent on the Transvaal operations.

The best iron houses announced that they have booked some
very good orders for best plates, bars, and rivet iron for the Royal
Arsenal. Both the War-office and the Admiralty are, indeed,
inquirers for large quantities of finished iron, particularly in
plates, bars, and angles, for transport wagons and other military
rolling stock, whilst best hoops for the securing of ammunition
cases have also been ordered. A considerable order for hoops,
estimated at 5000 tons, i1s eaid to bave just been placed in the
district on American account, and it was at first thought that
these had reference indirectly to war service, but it is understood
that they are destined for use in connection with the American
cotton crop for baling purposes,

Manufactured iron is firm and active. Hoops are quoted £10,
strip £9, rods £10. For tube strip £9 to £9 2s. 6d. is asked.
Puddled bars are changing hands at £6 ; marked bars remain
£10. Several sheet iron makers, recognising the large trade
which is being done by the bar iron makers, are desirous of enter-
ing the latter industry, and are credited with the intention of
altering portions of their works accordingly. Among these are
the Monmore-lane Iron Company, Willenhall, which is altering
one of its sheet iron mills into bar mills. Sheet singles are
quoted £9 5s. to £9 7s, 6d.; doubles, £9 10s, to £9 15s.: and
trebles, £10 2s, 6d. to £10 bs. Galvanised corrugated sheets,
f.o.b. Liverpool, are in good demand on Australia and India
account at £13 10s. to £14, but the South African trade is
stopped by the war. Good boiler plates are in request at about

£11. For rivet iron £9 to £9 10s, is asked,

ig iron is in good demand, and producers bave almost more
wnl:;ngnn the books than they can ‘f‘t through, Cold blast pig iron
is quoted 115s. to 117s, 6d.; hot air, 85s, to 80s.; part-mine 70s. to
77s. 6d.; and cinder, 68s. 6d, Both Staffordshire and Midland
brands are in amalllant demand, and the furnace owners find a
difficulty in supplying consumers with the prom s which the
latter desire, Northamptons are quoted 75s., and though 72s, 6d,
is here and there accepted, the figure is not general, lers are
chary about accepting any now business, except on the under-
standing that deliveries, if necessary, be made next quarter.
(German buyers are re to be still inquiring for Midland pig
iron, the supply in their own country being understood to be a
good deal below the demand. ¥ i -

Structural work, both of steel and iron, continues in brisk
demand by home and foreign railway companies, and there is a
steady stream of orders for electrical appliances and generating
machinery for lighting, telegraphic, an locomotive p :
Engineers and machinists are decidedly busy, and lathes, planing
machines, stocks and dies, drilling nnn_:l lifting appliances, are in
specially active request, For engines the demand continues
very active, and hydraulic appliances of various kinds are in good
demand. Mining machinery is still going out in considerable
quantities to South Africa, India, and Western Australia, and the
new impulse lately given to coal mining in this country by the
advance of prices has produced a good crop of orders.

Rapid is being made with the extensive hqﬂdt:r at
Hadley, near WallinFton, for G, F. Milnes and Co., of Birke :
for manufacturing electric tramcars and light-railway cars, Some
years ago the Nettlefold Company, umplng'm from 600 to 700
men, occupied the Castle Ironworks, and when it moved the
works to gout.h Wales the district was practically dmhﬁd.
Now houses are being erected for the accommodation work-
men, who will be employed at the new electric car works, which
will cost over £100,000, ~The company will be able to turn out 700
or 800 cars per annum, Already sufficient orders have been booked
to keep the men employed for over two years, _

Power has been given to the Public Works Committee to con-
struct a bridge across the Great Western Railway at Small Heath
to connect Cooksey-road, Small Heath, and Montgomery-street,
Sparkbrook. The cost of the work is estimated to £49,000,

Regret is expressed in Midland engineering circles at the news
which has arrived of the death at Sydney, Australia, of Mr. P.
B. Elwell, electrical engineer, in connection with colonial rai-
ways, and formerly partner in the late firm of Elwell and Parker,
of Wolverhampton, who were the first firm of electrical engineers
in that town, and whose business was sold to the Electrical Con-
struction Company, of Bushbury, Mr. Elwell—who leaves three
sons and two daughters—after leaving Wolverhampton, lived for
some time at Deanville, in France, and it was on the death of his
wife that he took the appointment at Sydney. Mr. Elwell’s former

rtner, Mr. Thomas g’nrkar, is now managing director of Thomas
‘arker, Limited, electrical engineers, Wolverhampton., _

Mr. Wilfrid L. Spence, A.M.L.C.E., M.LM.E., of the Electric
Construction Company, has been appointed managing director of
a new company being formed in Scotland, with the object, infer
alia, of un ertakiug the bulk supply of electricity to local autho-
rities, Mr, Spence's head-quarters will be in Glasgow,

NOTES FROM LANCASHIRE.

(From our own Correspondents.)

Manchester,—The stead { strengthening in the position through-
out the engineering and the iron and steel trades of this district to
which reference was made last week, is being fully maintained, and
there has been a further very general hardening up in prices,
Amongst engineers, except t{mt textile machinists are scarcely
booking sufficient new work to replace the contracts running out,
the reports I receive are for the most part to the effect that there
is no perceptible indications of any real slackening off. Perha
the pressure is not in all cases so great m?t was early on in the
year, but new work is being given out in ample quantity to take the
place of orders on the books as they are completed, and certainly
quite another twelve months of exceptional activity is genmer-
ally regarded as fully assured. Throughout the iron and
steel trades makers and manufacturers are, with few ex-
ceptions, in the position that they hkave full order books
for the next four or five months, and this is specially the case
with regard to most descriptions of finished material., Judging,
however, from the fact that here and there merchants continue
to quote low figures for delivery next year, there would seem to be
still some element of uncertainty as to the near future, but
apart from pure and apparently reckless speculation the present
outlook of the market ucnrmly offers the most remote justifica-
tion for anything like ‘‘ bear” operations, at any rate over the
first half of next year, which is the period covered by some of
the low quotations just now being given in the market.

There 1s still very little buying in what may be termed quantities,
but at the Manchester iron market on Tuesday the general report
was that a good steady business is being put through, which is
not merely the covering of hand-to-mouth requirements, but
indicates a growing conviction amongst consumers that at any rate
lower prices are not to be looked for just yet, and although thﬂi
may not care to purchase very far ahead at the present hi
prices, they are anxious to cover all possible requirements for
the immediate future., In fact, consumers, and in many cases
merchants, are prepared to place orders in excess of what makers
and manufacturers, in the present state of their order books,
care to entertain, and a considerable weight of businees, particu-
larly when it comes from buyers outside their regular customers,
15 being declined. )

In pig iron there has been a very fair weight of business
doing during the past week, and in most cases there bhas been a
atiﬂuninﬁp in prices of from 6d. to 1s. per ton. The list quota-
tions for Lancashire foundry brandsremain nominally at77s, 6d., less
2}, delivered Manchester, butlocal makers are only able to book very
smal! quantities with new customers, and on these they are
asking 6d. to ls. per ton above their list basis. Much the
same remarks apply to Lincolnshire foundry brands, which are
in most cases being quoted 1s. 6d. to 2s. per ton over the minimum
basis, although one brand of Lincolnshire, it is reported, can still
be bought at the basis price. The general quotations are, how-
ever, now about 73s. to 73s, 6d., with Derbyshire foundry, which
remains practically out of the market, quoted about 77s. 6d. to
78s, 6d. net, delivered Manchester, Forge qualities show an
equally strong upward tendency, and, if anything, are more diffi-
cult to buy than foundry numbers, the local forges being just now
very large users, and even at the advanced rates now quoted con-
sumers are prepared to place much larger orders than makers are
disposed to book. Nominally the minimum basis for Lincolnshire
forge remains at 70s, 2d. net, delivered Warrington, but 71s. &d.
has been readily got, and in =ome instances makers are now

quoting 72s. 2d. net, with local brands quoted 73s, to 73s, 6d.,
less 2§, Both Middlesbrough and Scotch brands are about 1s, per

ton dearer as compared with last week. Good foundry brands of
Middlesbrough, delivered by rail Manchester, are guoted about
778, 10d, to 78s. 4d. net cash, with Eglinton and Gle ock
delivered Manchester docks, averaging 79s. to 79s. 6d., an

American pig iron about 77s, to 77s, 6d. net cash,

Throughout all sections of the finished iron trade the position 1s
exceedingly strong; this is especially noticeable in makers for
the most part having already practically booked their production
well over the first three months of next year, and it seems some-
what extraordinary that they should hesitate about officially
ud?ancing their list basis to the prices that are just now being Fot
without difficulty in the open market, At a meeting held a few
weeks back there was a utrun%.uuling in favour of advancing to
£9, but this was limited to £8 16s. At a further meeting held this

week it was again urged that £9 should be fixed as the basis price,
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but again this official advance had to be held back, In the mean-
time makers are declining to entertain new business if under £9
per ton, and it is only in exceptional cases that even with old
customers they are renewing contracts at £8 17s. 6d. per ton,
delivered Manchester district, although the official basis remains
nominally at £8 15s, North Staffordshire bars remain at £0 per
ton as the basis for delivery here, but in most cases makers would
decline to sell forward or to book new business at this figure.
Sheets and hoops remain strong at recent full quotations with a
very fair business doing, Nutand bolt makers are also busy at
full prices,

An active demand continues to be reported generally through-
out the steel trade, and except in hematites, which are not more
than maintaining late rates—makers, in fact, finding it difficult to
get the full prices they have recently been quoting—the tendency
1s steadily upwards, Some makers of steel billets are now quotin
ﬂil?. . to Eﬁﬁl%aﬁ; ntgd Eguitaditugilﬁarant about selling ; ﬂ#ﬂﬂ:

range from : an iler plates are quoted £9 1
to £0 12s. 6d. delivered here. : i
_For all descriptions of manufactured metal goods there is a con-
tinued brisk demand, especially in connection with engineers’
requirements, and for locomotive and boiler fittings, but the list
rates, although exceedingly strong, remain without quotable
change,

In connection with wood-working machinery, I came across, at an
exhibition in Manchester, an i auinuulj’jﬂaignad tool that is
being introduced by Messrs. Crowley and Duxbury, of Middleton.
This machine has been specially designed for trenching, circular
moulding, and slot mortising, but is equally serviceable for all
kinds of straight moulding usually done on an ordinary wall or
other spindle. Oune feature of the machine is a circular table, on
which the work is clamped in snch a manner that there is no
necessity for the operator placing his hands near the cutter, and
thus risk of accident is minimised ; it can be given a sliding

motion when doing straight work, and a circular motion for circular | Th

operations. Special stop devices are introduced to control the
motion of this table when doing circular, straight, or taper
work respectively, and a stop arrangement is provided to regulate
the cut, so that in repetition work a uniform depth of mould is
secured. Pulleys of different speeds, and a specially-designed re-
versing gear to prevent cutting against the grain are also notice-
able features in this modern type of wood-working machine.

Except that for house-fire qualities the demand has slackened
off, and here and there the output is just now in excess of re-
quirements, the tion generally throughout the coal trade
remains practically unchanged. All descriptions of fuel for iron-
making, steam, and engine purposes continue in pressing request,
with many collieries short o uuiplieu to meet the wants of their
customers, and prices steadily hardening, but remaining for the
present without further aﬂiciaf advance.

A steadily increasing demand for shipment is reported, and with
supplies not offering at all freely at the ports, owing to the
general pressure of the inland demand, prices are tending upwards,
ordinary steam coals delivered at the ports on the Mersey not
now being quoted under 10s, 6d. to 11s, per ton, and the latter
figure representing more nearly the average price.

_ For all descriptions of coke an exceptionally active demand con-
tinues to be reported which is in excess of the production,
There is still no official advance in prices, but these are unques-
tionably hu.rdunmg where new business comes forward. At the
ovens, foundry cokes are very firm at 26s. to 27s. as the minimum,
and 20s, to 22s, is being got for furnace cokes.

Barrow.—The demand for hematite pig
maintained, and the market is decidedly firm, as very little iron
is on sale for early delivery. Makers are very fully sold forward,
and have put an extra furnace in blast during the week, making
forty-seven furnaces in blast, as com with forty in the cor-
responding week of last year. akers have increased their
prices, and are quoting 77s. to 80s, per ton for mixed Bessemer
numbers, net f.o.b., and some makers will not sell except at the
hlfhar figure. Warrant iron is in good demand at 76s. net cash
sellers, . 11d. buyers. Prospects are that higher prices will
soon be asked for warrant iron, as supplies of iron, in addition
to the make of the furnaces, can only be obtained from warrant
stores, makers having at present no stocks of iron to dispose of,
During the week warrant stocks have been reduced by 2127 tons,
and now stand at 228,924 tons, or 52,945 tons increase since the
befluniug of the year.

ron ore is in fuller demand and in fuller supply, Raisers are
selling larger parcels of ordinary good sorts, which are quoted at
14s, 6d, per ton net at mines, st descriptions are quoted at
18s, per ton, and orders are difficult to place for ordinary sorts.
The trade in Spanish iron ore is very full, and imports are con-
siderable both at Furness and West Cumberland ports. Prices
are steady at 18s. per ton delivered,

The steel trade 1s very actively employed, and makers are very
fully sold forward, while the demand seems to be increasing on
every hand. Heavy steel rails are in good request at £6 15s, per
ton firm, the demand having strengthened on home, colonial, and
Indian account during the past few days, Light rails are in good
demand, and tram sections are in full inquiry. Shipping material
1s in active request, and orders are of fuller volume than of late.
Business is very largely held. Hoops, tin bars, billets, armoured
hoops, merchant steel, and general heavy forgings are in very full
demand, and prices are steady and firm, Prospects in the steel
trade have imEmvad considerably of late,
_ Coal and coke are in very full demand, and business is improv-
ing ; indeed, orders are so full that collieries cannot fulfil the
demand. Prices are distinctly firm and high.

Shipping is much more actively employed than of late. The
exports of pig iron last week were 5)5,633 tons, and of steel
14,226 tons, showing an increase of 5035 tons of pig iron and 9119
tons of steel. The total shipments this year up to date have
reached 414,043 tons of pig iron, and 405,647 tons of steel, show-
ing a decrease since the beginning of the year of 19,679 tons of
pig iron, and 37,678 tons of steel.

iron is very fully
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THE SHEFFIELD DISTRICT.

(From our own Correspondend.)

THE pits in the Sonth Yorkshire colliery district are working re-
markably well, full six days being given in many cases,
although in some instances as much coal is brought to bank in five
days as insix. In fact, the coalowners continue to complain that
the men are simply using their higher wa.iu: in order to give them-
selves more holidays., The miners’ officials meet this complaint b?
saying that those who *'play " in bad times are those who ** play "
now, but this argument can scarcely cover the whole of the com-
plaints which are made in the various colliery districts. There is
a very strong impression abroad that the additional 5 per cent,
asked for by the miners’ officials will be conceded. It is rather a
heavy call, following so close upon the 2} per cent. and consider-
ingb the advanced prices of all kinds of colliery stores, but the
public view is that the coalowners will not be disposed to risk any
utug even for the sake of b per cent, being put upon the top
of E per cent., provided they can get an extension of the Rose-

arrangement following the coal war of 1803, House
conl is now in a very brisk demand, the advanced prices
recently imposed being readily paid, and large orders placed
both in London and the provinces,

Stocks in merchants’ hands are h{ no means large, and these are
certain to be inadequate as November approaches, when a further
advance may be looked for, Silkstones, in the best qualities, make
11s. to 11s. 6d. per ton ; ordinary, from 10s. per tom ; Barnsley
house, 10s. to lls. per ton; seconds, from 9s., 6d. per ton.
Steam coal is not quite so hrga‘r called for, the export season now
falling off, For the inland trade the demand continues good, and

@ fair tonnage is being sent to Hull and other ports. Values con-

tinue firm, Barnsley hards making 9s, 6d. to 10s. 6d. per ton;
seconds, from 9s, per ton. (Gas coal is being largely delivered on
contract account. Engine fuel is as brisk as ever, more icu-
larly in the manufacturing centres of Yorkshire and Lancashire,
Engine nuts are 8s. to 8s. 6d. per ton ; screened slack, from 6s. 64.

r ton; pit slack, from 4s. 6d. per ton, purchasers who require
immediate deliveries having to give a little more. Blast furnace
coke has kept steady at the high prices recently ruling, 17s. to 20s,
per ton, A meeting of those connected with coke for steel smelt-
ing was held at Sheffield on Tuesday, when a further advance was
decided upon to the extent of 2s, 6d. per ton, bringing the price
up to 25s, per ton, at depits or coke ovens. _

In iron and steel the tendency is still upward, and with the
rising values of other materials required in the manufacture of
steel, quotations have again been advanced. The inland price now
asked for Bessemer billets, of teed temper suitable for the
Sheffield trades, is £7 15s. per ton ; for mild Siemens steel,
£8 10s, per ton, these quotations marking an advance in each case
of 10s, per ton for large quantities, and for smaller supplies an
advance of 15s. per ton is insisted upon. Makers say that quota-
tions must go up still higher, as the cost of production keeps
steadily increasing. Pig iron is in very active demand, the supply
being inadequate to what the market requires. As the output in
America is unequal to the needs of the American manufacturers,
there is some fear that supplies may be sought on this side even
to a greater extent than at present, If that is the case, the
prices aro certain to spring up considerably, At present, hema-
tites may be quoted at from 88s, to 90s., West Coast being very
little above the rates quoted for East Coast. Common forge iron
is at 67s, 6d. per ton, delivered in Sheffield.

At the East-end establishments, in military, marine, and railway
material, the machinery is being run to its utmost capacity.
Reference has already been made to the enterprising extensions
in course of progress in the armour-plate mills and adjoining shops.
ese may now be said to be completed, with the resuit that the
Sheffield manufacturers are able to increase their output. Sir
William White and several of the Admiralty officials have recently
been over the works, and they had an opportunity of seeing how
satisfactorily local firms bhave met the needs of the Department.
Deliveries are being pressed for, and further orders for armour are
quietly placed from time to time. It is quite evident that the
military plant now so remarkably extended will be fully employed
for a long time. All kinds of heavy forgings, particularly those
required for battleships and cruisers, as well as for large mercan-
tile steamers, are being more freely ordered than ever, several
firms having a good year's work in hand. Although the home
railway companies are stated to be ordering less freely than last
year, owing to the higher prices now required, there is still suffi-
cient work in hand to keep all the departments active, the foreign
contracts being exceptionally heavy, Wagon builders have rarely
had a better time,

The sudden death is reported from Vienna of Mr. Albert Bohler,
the head of the firm of Bohler Bros. and Co., Styrian Steel Works,
Sheffield, Mr. Bohler was a prominent member of the Austrian
iron and steel industries, and a well-known figure in Vienna
society.

NORTH OF ENGLAND.
(From our own Correspondent.)

SINCE last report an active business has been done in all branches
of the iron and steel industries, and buyers are still so pressing
that much more could be transacted if producers were in &
position to accept—or rather to execute—the orders. The fact is
that consumers have been holding back, but find that the
probability of lower prices during the winter season is not .
they are strongly endeavouring to place orders without further
delay, and during the last few days there has been quite a
plethora. More especially has this been noticeable in Cleveland
pig iron, the makers of which have received many inquiries for
iron to be delivered over the first half of next year, and in some
cases over the whole of 1900, some of the lots being for 20,000 to
30,000 tons, chiefly on continental account, and buyers are willing
to pay within 1s. of the present dprumpt price. 1t is not usual to
buy at this season for spring delivery, much less for the whole
year, but evidently consumers have come to the conclusion that
they will probably do worse for themselves if they wait longer,
seeing that the general opinion is that a higher range of prices
will rule next year than has been reported during the present
year. Makers are not at all in a hurry to sell for delivery much
ahead, for in the first place they think they can do better by
waiting, and in the next they are uncertain as to what the cost of
production may be, especially after the end of the first quarter of
next year, for prices of labour and of all kinds of materials are
rapidly advancing.

he warrant market has been very unsettled this week, con-
sequent on the war news; but this has not affected the general
market, the makers being well enough sold ahead to be inde-
pendent for a time of the changes in the values of warrants, Still,
a higher figure has been offered for Middlesbrough warrants than
has been reported since the end of July, 70s. 34d. cash being the
rate on Monday ; but on Tuesday the price dropped back to
68s, 104d., not because of any change in the condition or prospects
of trade, but because of political intelligence, which was not
confirmed on Wednesday, and prices recovered from the relapse.
The leading makers have been quoting 70s. per ton for early f.o.b,
deliveries of No, 3 Cleveland %.M.B. pig 1iron ; but 69s. 9d. has
been the more general figure, and this has been paid, No. 4
Cleveland foundry pig iron has all the week been quoted at 68s.;
but it was not paid till Wednesday, when some fair contracts
were placed at it. Grey forge was quoted at 66s. 6d.,
and mottled at 66s,; but only small quantities could be

offered, for very little is made. Naturally when producers
can iet such good prices for No. 3, they make as little
of the lower qualities as they possibly can, and the

manager whose furnaces are pmducing an undue proportion of
them has a ‘‘bad quarter of an hour” with his principals, It
costs practically the same to produce the lower qualities as to
make No. 3, but No. 4 foundry now realises 1s, 9d. less, and grey
fmﬁa 38, 3d, less,

ematite pig iron in this district is very scarce, and has been
substantially advanced this week., Last week 76s, would be taken
for mixed numbers, but this week 80s, has been paid, and 78s,
has been given for delivery over the whole of next year. The
fact is, the supply is considerably short of the demand, and pro-
ducers can dictate their own terms, as there are no warrants to
compete with them. It is true there are 12,953 tons in Connal’s
stores, but the holders thereof are not prepared to sell at present,
seeing that the chances of their realising more are excellent,
Since the 12th inst. not a ton of hematite pig iron has been taken
out of Connal's stores, and only 1200 tons during the whole
month. East Coast hematite iron is now dearer than West
Cou;i, and the latter is being sent more fully to Sheffield, while
less Middlesbrough hematite is going, but there is such a heavy
local consumption that this matter does not trouble the makers of
the latter. Strong efforts are being made by the iron ore merchants
to profit more fully by the good times. ey bave not done very
well of late because freights have gone against them, as also have
prices on the other side, so that a good many of their contracts
with consumers have had to be completed at a loss, Trade
promises so well for 1900 that they cannot see why higher prices
should not be paid for ore, Some of them, therefore, have put up
their quotation for Rubio delivered at the wharves in this district
to 20s. per ton, but as yet buyers have not seen their way to pay
more than 18s. 6d,

Exports of pl{hlmn from the Cleveland district this month are
sati nctmg, for they exceed those of any previous October, except
that of 1897, There is naturally a large decline in the deliveries
to Scotland, because Cleveland iron now would be dearer to the

—
=

Scotch founder than Scotch iron. This month’s shipments from
this district to Scotland are the smallest that have been recorded
in any month for several years. lLast month’s deliveries were
poor, but this month's are 20 per cent. less. As, however, the
exports to the Continent are very much better—in fact, they are
nearly double the quantity sent in October last year—the total
shipments are considerably better than those of the corresponding
month last year, and a better price can be got for what is sent to
the Continent than if it were despatched to Scotland. The
quantity exported this month has been 93,391 tons, as com

with 90,803 tons last month, and 65,605 tons m'{}ctnbar‘ 1898, to
25th. The stock of Cleveland pig iron in Connal’s stores continues
to decrease, the quantity held on 25th being 84,808 toms, a
reduction for the month of 9322 tons. . _

The manufactured iron and steel indostries were never in a more
active condition than they are at present, and if the E:wqr of pro-
duction could be considerably enlarged, it would not be difficult to
keep the works fully going. ~Just now the demand is described as
too good, for manufacturers are a long way from mtmf&mg it.
Advance in prices do not seem in the least to check hug g, and
where it is a necessity that delivery should be early 2s. 6d. to bs.

r ton more than the regular market prices are given ; indeed,
in some cases even 10s, more has been paid. Plates and angles
have been advanced in value this week, the former by bs. per
ton, and the latter by 23. 6d., after a similar rise last week,
Thus steel ship plates are at £7 17s. 6d.; steel boiler plates at
£9 2s, 6d.; iron uEip plates at £7 15s.; iron and steel ship angles
at £7 12s, 6d. per ton, less 2} per cent. f.o.t. where delivery 1s
not early. Common iron bars are at £8, and best bars £8 1'IZIha_4.,:i
less 23 per cent., but 22, 6d. above these figures 1s frequently pai
where gli?ary this year is needed. Packing iron cannot be had
under £7 53, A marked improvement in business is reported by
rail makers, the recent lull in demand having given place to con-
siderable briskness, and good orders have been booked on home as
well as export account, Consumers who have been holding off in
the hope of easier prices have now come to the conclusion that

rices are not likely to decline, but are tending the other way.

his being so, they are strong buyers. For heavy steel .
£6 15s. net at works is the regginr figuore. Light iron rails are
quoted at £7 15s,., and £3 bas been paid. Steel ruilway sleepers
are about £7 105s, at works. i

The death took place on Sunday, at the age of forty-nine years,
of Mr. Francis Sanderson, of Stockton, a gentleman well known
for many years in the iron and steel industries of the North of
Eogland as the secretary of the Moor 3teel and Iron Company,
which position he held for over twenty years. He commenced his
business career with Messrs, William Whitwell and Co., Thurnn_lg
Ironworks, Thornaby-on-Tees ; afterwards he was connected wi
the Erimus Iron Company, Thornaby ; then with Messrs, Thomas
Vaughan and Co., at Miédlnabmug}h. He was appointed to the
secretaryship of the Moor Company in 1879, and when this {goa.r
this concern was amalgamated with the Stockton Malleable Iron
Company and the West Hartlepool Steel and Iron Company, us
the South Durham Steel and Iron Company, Limited, he was
appointed joint secretary, with Mr. Sladden as his colleague. The
death is also announced at Darlington of Mr. James Cudworth at
the age of eighty years, He was a native of Darli n, and was
at one time on the engineering staff of the Great North of England
Railway—afterwards the North-Eastern ; afterwards and for many

ears he was locomotive superintendent of the South-Eastern
lailway. .

The coal trade has shown a good deal of improvement this
week in all branches, and now is considerably brisker than is
usual even at this period of the year, the large orders given
out on behalf of the Admiralty in this and other districts
having contributed a good deal towards this. On continental
account buying has also been strong, large contracts b::;ﬁ
given out for next year's execution. The requirements ab
are expected to be even more in excess of the native supply than
they have been this year, and prospects for 1900 are accounted
exceedingly good. All prices are higher than last week, best
steam being raised to 1ls. 6d. per ton f.0.b.; indeed, most coals—
gas, coking, and bunkering—are quoted at that figure, which
shows substantial advances for each this month, Both and
coking coals are in brisk demand for the Continent. For blast
furnace coke 21s, 9d. per ton has to be paid, delivered at the
furnaces, and for foundry coke, 23s. to 25s. per ton f.0.b.

NOTES FROM SCOTLAND.

(From our own Correspondent.)

Tue (Glasgow pig iron market opened pretty strongly this week,
and for a couple of days there was a fair demand for warrants,
The success of our arms in South Africa affected the market
favourably, in sympathy with the improved condition of the stock
markots. There has since, however, been rather a slackening in
the market, and the best prices have not been maintained.
Business has been done in Scotch warrants between 7ls. 4d., and
70s, 6d, cash, and 71s, 9d. and 71s. one month. There has been a
comparatively small business in ordi Cleveland iron, which
has sold from 70s. 2d. to 69s, cash, and 70s, 9d. to 60s, 8d. one
month. Transactions have taken place in Cumberland hematite
warrants from 706s. 84d. to 75s. 1ld. cash, 76s. for delivery in
sixteen days, and from 77s. 1d. to 76s. 4d. one month. There has
been rather more speculative buying in the warrant market, which
is understood to have been influenced quite as much by the good
shipments as by the causes indicated above.

rices of Scotch makers’ iron are as follows :—Govan, f.o.b, at
Glasgow, No. 1, 7ls. 6d.; No. 3, 7ls.; Carnbroe and Wishaw,
Nos. 1, 76s.; Nos, 3, 72s.; Clyde, No. 1, 81s.; No. 3, 76s.; Calder,
No, 1, 81s, 6d.; No. 3, 77s.; Gartshorrie, No. 1, 82s. 6d.; No. 3,
778, 6d.; Summerlee, No. 1, 83s.; No. 3, 78s.; Coltness, No. 1,
88s.; No. 3, 80s,.; Glengarnock at Ardrossan, No. 1, 8ls,: No, 3.
74s,; Eglinton at Ardrossan or Troon and Dalmellington at Ayr,
Nos. 1, 77s. 6d.; Nos. 3, 75s.; Shotts at Leith, No, 1, 83s, 6d.;
triu. 3, 78s,; Carron at Grangemouth, No. 1, 82s.; No. 3, 77s. per

n.

Since last report an additional furnace has been put in blast in
Scotland, and there are now 83 in uimmtiun, compared with 82 at
this time last year, Of the total 40 are producing ordinary pig
iron, 39 hematite, and four basic iron.

The heavy consumption of pig iron at home, together with the
increased shipments, have continued to tell on the stocks, and the
stock in the (Glasgow warrant stores has been reduced in the course
of the past six days by 2789 tons, and now amounts in the aggre-
gate to 282 080 tons, showing a reduction since the beginning of
the year of 34,427 tons,

There is a good and steady demand for Scotch hematite pigs,
which are quoted by merchants 82s. 6d. per ton for delivery in
railway trucks at the steel works.
= Thabuh:pngzgiir;u t'::[ pig iron Erc&m Bﬁtt;:i-ah ports in the past week

ave been ns, com wi 241 in the correspondi
week of last year, i o

The finished iron and steel trades show scarcely any feature of
novelty. At all the works there is good employment, and most of
them are very busy. With reference to fresh orders, it is under-
stood that in the last week or two some difficulty has been ex-
perienced in arranging new contracts for steel. An impression
seemed to be taking possession of the minds of those having such
work to give out, that they should now be able to place their
orders on somewhat easior terms than those recently prevailing,

No doubt there has been some disarrangement of business, and

the state of affairs at the Cape has not told favourably on the

manufacturing branches of the trade, but makers are not in a
F)“tmn just now to make any material concessions as to prices.

he reason of this is that they have to pay full rates for
the raw material ; indeed, while there has been some irregularity
in the warrant market, the makers of hematite pigs have lately
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raised their prices 6d. to 1s. per ton. It is therefore impossible
for the steel makers to cheapen their products at the moment.
Several good contracts are reported to have been placed with
Clyde shipbuilders and engineers, and probably these may help
to strengthen the tone the steel trade. The finished iron
branch is well employed.

The ironfounding and engineering trades are well supplied with
work. Eogineers and boilermakers are very busy. The locomotive
works have been doing well, and marine engineers have their books
well filled. There is q:at activity in the imnmunﬁary branches
of the foundry trades, both in the Glasgow and Falkirk districts ;
but competition is becoming very keen, and with the, at least,
temporary loss of the South African trade, makers are not without
some anxiety as to the future,

The coal trade continues active ; and indeed the tone this week
has, if anything, been rather firmer. It is true that the warrant
shipments are not quite up to the mark. The regate clear-
ances from Scottish ports in the past week were 178,760 tons,
compared with 194,817 tons in the preceding week, and
166,986 tons in the corresponding week of last year; but
this falling off is considered only temporary, due to a scarcity of
handy tonnage, and the demand for export is very encouraging.
The Government has been taking up large quantities of Welsh and
other coals, and the coalmasters in this district have been profiting
by this fact both directly and indirectly. It is reported that the
best ell coal has been sold in the Glasgow market at 10s, 6d. per
ton f.o.b. for delivery over the whole of next year. The demand
for shipment to the Continent is coming away very well. Main
coal is quoted f.o.b, at Glasgow, 9s.; steam, 10s, to 10s. 3d.; ell,
10s. to 10s, 6d.; splint, 10s. 3d. to 10s. 6d. per ton. Business has
been done in Glasgow market from 18s. 3d. to 18s. 9d. cost,
freight, and insurance for shipment of coal to Genoa next year.
These prices are about 1s. per ton higher than those of the current
year.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

Mir. D. A. THoMas has unquestionably a thorough knowledge
of the Welsh coal trade and a keen insight into the possibilities,
and upon this at all events his opinions carry force. He is quoted
this week as predicting to a friend a burst of prosperity in the
Welsh coal trade of the future, ‘‘It has not,” he states, ‘* been
50 healthy for many years,” and he expects that by next year
there will be an advance in wages to the extent of 40 to 50 per
cent.

Speaking to one of the principal colliery managers, this gentle-
man regarded the trade as sound and good, and labour questions
were not so troublesome, but, he added, ‘' the great difficulty is
getting the men to work regularly. They find that by working
four or five days a week they earn enough money for ordi-
nary needs, nndy they stay away a day or two. It 1sa common
occurrence for forty or fifty men to be absent from a certain pit.
Hence the loss to colliery owner, lessened output, buyers cannot

t so much coal as thev need, and vessels leave the port in

'IIMLII‘

The grave question now in front is the settlement, or not, with
with the enginemen, fitters, &c. There is a disposition to arrange
peacefully, but one point is a difficult one to settlo—the hours of
work. Men demand eight hours daily, which would be equivalent
to a 50 per cent. advance, In some cases, as in the management
of winding engines, there is admittedly skill and care required ;
but there are some sections of the employés whose duties are light,
such as lads of sizteen, with a little training, could accomplish.

In addition to a large general demand for steam coal, which has
also told well on dry coals, the war is giving an impulse. It is
stated that twenty steamers, with a carrying capacity of 50,000
tons, bave been chartered by Government at Cardiff. Coal
tramps laden for Cape Town are leaving daily, and the increased
naval movements may be expected to lead to increased demands.
It was reported this week on 'Change, Cardiff, that shipments
were unexceptionally heavy, and that best and second steam were
scarce ; that the output at the chief collieries was barely sufficient
tul cover the increased requirements of the Admiralty and
deliveries on contract account. Swansea coal trade is brisk, and
the last week's shipments were 7000 tons in excess of the correspond-
ing week., Newport also is coming up to its old figures. Last
week it despatched close upon 80,000 tons furuign and coastwise,

This week it was stated in Cardiff that the Orient line require-
ments will be obtained from Cardiff. These will amount to
40,000 tons steam. The contract was secured by Dinham, Francis,
and Co., London Coal Exchange. Coalspecified, Lewis, Merthyr,

Mid-week the coal market at Cardiff was in an excited state,
and some fancy prices, as much as 15s, 6d., were realised for best
steam in order to complete urgent cargoes. There was a strong
demand also for dry coals, and for Monmouthshire. House coals
were reported as getting into the winter rut, and gas coals advanc-
ing. Small steams are decidedly looking up, and it was stated on
'nianga that inquiries for next year were numerous, and that
business had been done at 7s, 3d. to 8s. 7d. per ton, according to

uality.

2 Clm?irng prices, it will be seen, show a distinct advance all round.
Cardiff quotations :—Best steam, 14s, 6d, to 15s,; seconds, 13s, 3d.
to 14s. gd.; drys, 13s, to 13s, 9d.; best Monmouthshire for Cardiff
shipment, 13s. to 13s, 3d.; seconds, 12s, to 121, 3d.; best steam
smalls, 8s. 9d. to 9s.; best seconds, 7s. 9d. to 8s. 3d.; inferior
sorts, 7s. to 7s, 6d.; best house, 14s. to 14s. 6d.; No. 3 Rhondda,
13s, 6d. to 13s. 9d.; brush, 1l1s. 9d. to 12s.; small, 10s. 6d. to
10s. 9d.; No. 2 Rhondda, 11s. 9d. to 12s,; through, 9s, 6d. to 10s.;
small, 8s. to 8s, 9d. No. 2 Rhondda is noticeable for its marked
advance. _

Swansea prices :—Anthracite, 14s. 6d. to 15s,; seconds, 12s, 6d.
to 13s, 6id.; ordinary large, 11s. to 11s. 6d.; small rubbly culm,
Ha, 6d. to bs, 9d.; steam, 12s. 6d. to 13s. 6d.; seconds, 11s. 6d. to
12s,; bunkers, 10s. to 10s. 6d.; small, 8s. 6d. to 9s.; house, No. 3
Rhondda, 13s, to 13s. 6d.; No. 2 Rhondda, 11s, 6d. to 12s, 3d.;
through, 10s. to 10s, 6d.; small, 8s, 6d. to 9s, all delivered
Swansea f.0.b,, cash 30 days less 24,

Patent fuel is expected to move up, The demand is good at all

. Swansea prices, 12s, 6d. to 13s.; Cardiff, 13s, 3d. to 14s,
ﬁ&ra is no falling off in coke, and the collection of coke trucks at
leading ironworks is an interesting one as showing the variety of
sources from whence supplies are obtained, and the number of
increased makers., Cardiff prices this week are 24s. to 23s.;
furnace foundry, 27s. to 30s.; and special, 32s., a distinct advance
tor best brands, Swansea figures :—Furnace, 23s, to 24s.; foundry,
25s. to 27s. 6d.; pitwood, 193, to 19s, 6d., into truck Swansea.
Cardiff prices, 17s. 6d. to 17s. od.

Notwithstanding that the leading steel works hold large stocks
of ore, there has been no falling off in consignments. Ebbw Vale
has been particularly brisk, in one day receiving 4000 tons from
Bilbao. Cyfarthfa from Decido, and Dowlais from Bilbao, are
importing well. A return journey from Newport last week was
com of 500 tons steel rails, Ore from Santander and
Marbella has also come in, Swansea recaivinhf uaarl{vﬁﬂm tons.
Pig iron imports have also been large from Millom, Workington,
Ulverstone, Harrington, and other destinations, Newport receiving
over 900 tons, and Swansea 867 tons,

The war has told on the ]:rod ucing department of several works,
men not having been too plentiful before, and now large numbers
have obeyed the notice to the reserves, Dowlais, | hear, feels the
war in this way, and also in another. A large order for rails to
Rhodesia is being worked off, but delivery cannot at present be
completed, and so the work is suspended for other orders.

The rush of business in all departments of the iron and steel
trades is very noticeable ; but I am afraid that water supplies are
troubling again, At Llanelly several works have been hampered,
and I note on the hills extreme economy is being used. ero is
@ little lull in the make of steel rails foreign, on account of the

war ; and increased attention is being given for the time to tin
and merchant bar, billets, &c. Makers in many parts fail to keep
up a sufficient oatput of steel bar, In the Swansea Valley last
week the make of steel was temporarily lessened, two furnaces
being out for repairs at Wright and Batler's, Landore.
Mannesmann works are in full drive, blast furnaces
and coke banks doing well, and all foundries busy. In
the Neath district there is a labour movement amongst
moulders, which seems to be spreading, Port Talbot men
threatening to put in notices. They demand an advance to 32s,
Patternmakers are also restive, and are putting in claims for
37s. 6d, The strike continues. Another illustration of the folly
of strikes has been given by the hauliers at Llanglwnech, who
bave just resumed work on old conditions after seven weeks
strike, In the tin-plate trade most works are well placed, and
there is unabated vigour. In this industry the war is also
telling ; the supply of tin-plates for canning to South Africa 1s
certain to be abnormally large. The tone of the trade is good.
The cold roll difficnlty has been arrested, and the boys and
wheelers will get 10 to 20 per cent. advance. The Conciliation
Board may be expected to meet any difficulty, the owners
representatives having had plenary power given to deal with
any question up to January next. Shipments of tin-plates last
week were 43,777 boxes; received from works, 55,479 boxes ;

resent stock, 209,826 boxes., Vessels are loading for New York,

ussia, and Mediterranean ports. .

It was reported on 'Change, Swansea, mid-week, that an
unusually large business had been transacted in pig iron, both for
shipment and inland. Prices are going up steadily in conse-
quence. Scotch shows an advance of 1s,, Middlesbrough 7d., and
hematite 1s. 6d. Latest quotations are as follows:—Glasgow
warrants, 70s. 104d., ?0-.[!}(!., 71s. to 70s. 11d., cash buyers;

Middlesbrough, No. 3, 69s, 5id., other numbers in proportion ;
hematite warrants, 76s, 4d., 76s. 1id., to 76s. 4id. for mixed
numbers. Cumberland according to brand. Welsh hematite,
1, 2, 3, 82s. 6d.; Welsh bars, £8 15s. to £9 ; angles at usual extras
f.o.t.; sheet, iron and steel, £915s. to £10s.; steel rail, heavy, £6 10s,
to £6 15s.; light, £7 10s. to £8 ; sleepers, &c., according to section
and specification, Bessemer steel tin-plate bars, £6 5s.; Siemens
best, £6 7s. 5d. Tin-plates: Bessemer steel cokes, 15s. 6d. to
158, 9d.; Siemens, 15s, 9d. to 16s. ; ternes perdouble box, Eﬁhgﬂﬁﬂ.,
28s,, 20s, to 32s. 6d.; best charcoal, 15s, 6d., 16s, 6d. to 17s. 6d.
Big sheets for galvanising, 6ft. by 3ft. by 30 g. per ton f.o.t.,
£12 10s. to £13s. 10s.; finished black plate £12 to £12 10s,;
Canadas, £10 to £10 2s, 6d.; block tin, £141; Eg)altﬂr, £22 :
copper, Chilli bars, £73s. 15s, to £74; lead, £16 10s,; silver,
268d. per ounce.

Iron ores, Tafna, 16s. 6d.; Rubio, 17s, 6d. ex-ship. Cardiff
slightly different: Tafna, 15s, 9d. to 16s,; Rubio, 16s, 9d. to 17s.

The various spelter works in the Swansea, Morriston, and Llan-
samlet districts, are in full employment.

A large shipment of bar copper has taken place to Baltimore.

The war has brought to light the fact that Welsh tin-platers
from the Swansea and Llanelly districts are stationed at Darban
and Kimberley, so that America has not been the only country
to benefit from the training of Welsh workmen,

Briton Ferry is not going to remain in the rear with all the
port improvement going on along the Welsh coast. The dock
and basin having been well dredged, a coal tip on the most recent
lines is being erected. This will be something towards meeting
the increasing tonnage that comes to the port. In this district
also the mounlders are restive., The output of hematite con-
tinues very satisfactory, and the demand is good. The make of
tin bar at the Albion and Briton Ferry works is quite up to the
average, and all the tin-plate works are turning out well.

At Port Talbot a strike is imminent amongst the railway men,
On Sunday last there was a large meeting held, and direct en-
conragement given by some of the speakers to forcible antago-
nism. The general secretary of their Union was empowered to
say ‘‘that nfl members, irrespective of length of membership,
would receive full henefits, which in some instances would be more
than the wages some of them were receiving.”

After this it will not surprise any one to learn that at the con-
clusion it was unanimously resolved ‘' that the general secretary
be instructed to tender the men’'s notices at once, and that an
appeal be made for the moral support of the Miners' Federation,
Dockers' Union, and other labour organisations,”

NOTES FROM GERMANY.
(From our own Correspondent.)

THERE is much firmness shown in all the iron trades, but though
activity is fully maintained, and will remain brisk throughout the
remainder of the year, owing to heavy orders that have been
booked for immediate and forward delivery, yet the tone in some
departments has been just a little less animated, and the number
of contracts received has not been quite so large this week as
last. From Rheinland-Westphalia and from Silesia most satis-
factory accounts are coming in concerning employment at the
blast furnace works; demand for all sorts of crode iron is lively.
In Silesia forge pig is now realising M. 75 to 75°50 per cent., and
foundry pig stands on M. 85 p.t.; both consumers and dealers are
purchasing freely at these rates,

The total production of pig iron in Germany, including Luxem-
burg, is statistically stated to have been for September of present

ear 661,068 t., of which 128,042 t. were forge pig and spiegeleisen,
58,830 t. Bessemer, 360,063 t. basie, and 125,133 t. fuungr}' pig.

Production in August of present year was 681,651 t.; in Septem-
ber, 1898, 614,417 t. were produced, and during the period from
January 1lst to September 30th, 1899, output of pig iron amounted
to 6,028,577 t., against 5,450,505 t. for the corresponding period in
the year before.

Malleable iron and the various articles of finished iron could not
possibly be in better request than they are at present, but there
18 nothing new or of special importance to be told in connection
with these branches of the iron trade. The business done on
foreign account is but moderately active, From Silesia a fair
export is hﬂg’inniuﬁr to be done to Denmark, and a better trade
might be done to Russia and to the Danubian districts, for though

rices in these parts are lower than those quoted in Germany,
Silesian ironmasters would find it pretty easy to sell largely to the
above-named countries, only they do not, it appears, care for an
extended foreign business just now, a good many of them being
hardly able to satisfy inland consumers,

A very strong tone is maintained throughout the coal trade in
(termany, demand being exceptionally good for engine as well as
house coal,

In Austria the position of the iron industry remains pretty
favourable on the whole, only the continued underquoting of the
Hungarian works prevents the Austrian makers and dealers from
getting all the profit they might derive from the present improved
state of affairs. In Hungary the iron market is in a state of
extreme dulness or stagnation almost ; bars are entirely neglected,
and so one large mill has resolved to produce girders instead, but
there is very little chance of finding a good market for them in
Hungary, where the building departments are weakly employed,
and so they will have to try and sell them in Austria. There has
already been talk of the Austrian girder convention contemplatin
a reduction in their prices in case the Hungarian works shoul
continue to underquote,

Demand for coal and coke increases in Austria ; the sugar mills
begin to cover their requirements, and many other mills and
factories are also putting in lm:iga stores. Consumption is, on the
whole, higher than output; and so it has happened that here and
there orders given out by dealers had to be refused, In the
Bohemian brown coal districts, the insufficient number of load
wagons has caused considerable inconvenience lately, and last
week a restriction in output bas in some instances been the conse-
quence, Raw and manufactured iron meets with a continued

exceptionally good demand in Belgium ; consumption 1s, in most
cases, in excess of the output, and the tendency of prices remains
very firm. In the Belgian coal trade business is f and satisfac-
tory. Prices are considered remunerative. )

'?ha French iron and steel industries are very actively employed.
There is much life stirring in the building and engineering
branches, and the inquiry this week and last has beeu more press-
ing than ever, Tham}-‘ranch coal trade has likewise been improving
in ail branches. r ;

Statistic figures state value of general import to France, during
the first nine months of present year, io have been 3,144,823,000L.,
against 3,417,363,000f, for the corresponding period last year,
Value of export, on the other hand, rose from 2,514,342,000f.
last year to 2,840,031,000f, this year,

The German coal trade shows more briskness from week to week,
but the difficulty to secure supplies is likewise increasing. The
prices for coal and coke for April, 1900, bave now been fixed, and are
considerably higher than those for last year, but there isan abund-
ance of orders nevertheless, Latest quotations are, for best steam
coal, M. 1 to lﬁfa.t.; anthracite, M. 19-50 to 21p.t.; blast furnace
coke, M, 150 to 160 p.t.

AMERICAN NOTES.

(From our own Correspondent.)
New Yorg, October 20th,

THE badly oversold condition of the iron and steel markets of
the country gives a dull appearance to things. Consumption, how-
gver, is greater than ever, and consumptive requirements are on the
increase. A great many buyers who two months endeavoured
to place contracts are now in the market trying to protect them-
selves, but are meeting with very little success because of the un-
willingness of so many makers of plg iron or finished material to
contract so far ahead. It isstated that 75 per cent. of the furnace
capacity is sold up to June, 1900 ; be this as it may, it is certain that
blast furnaces throughout the country are sold very far abead, and
their managers are unwilling to go much farther at present. There
are rumours of a reaction in iron, and the possibilities of such a result
are being watched very closely indeed. Nothing has yet occurred
upon which to base an intelligent opinion. The Carnegies are
making haste to start their two new furnaces of 1000 tons per day
capacity each. Rumours are rife that three to four other big blast
furnaces will be undertaken by other corporations. The fact 1s,
that pig iron-making capacity is clearly bebind the probable re-
quirements, and the chances are that within the next three or four
months half a dozen new furnaces will be started, and preparations
will be made to commence their construction this spring. The same
is true of steel mills. Four or five are now projected in different
parts of the country, and the capital is provided. Work on these
new enterprises will begin during the winter. Already contracts
for certain kinds of machinery have been quietly placed.

The extraordinary demand for machinery has crowded our larger
machine works to such an extent that they are now planning exten-
sions, Difficulties are encountered in finding sufficient skilled
labour. Wages are advancing, and there are rumours of strikes in
several trades, but these will not occur until the spring. The Car-
negie Company is credited with an intention to make still further
improvements than those heretofore announced. The Republic
Iron and Steel Company, which controls some thirty-six or thirty-
seven mills, is credited with a purpose of building three additional
mills, and are consolidating several of their smaller mills by which
their capacity will be very greatly increased. No changes in quo-
tations of crude or finished material have been placed within a few
days, but it is known that small buyers bave been paying more
than current quotations for prompt deliveries. Ocean tonnage is
advancing in value on account of the Transvaal war. It continues
to be the policy of large steel consumers to place contracts far
ahead, angavﬂral leading authorities in this city have stated within
the past twenty-four hours that someof the largest contracts for steel
ever heard of will be placed before the middle of November for
delivery the latter part of next year. Nearly all the larger con-
cerns are pretty well supplied up to June next ; despite ramours to
the contrary, everything indicates a steady advance in demand, and
the inference is that prices will harden, if not advance at least
10 per cent, within thirty days, Advices from Chicago show that
consumers there are very urgent in their demand, and a great
many of them are running out of material. Advices from St.
Louis show a very excited market, owing to short supplies. Re-
ports from Alabama show a heavy demand for crude iron. Tele-
graphic advices from Pittsburgh show that a large amount of new
business for iron is in sight. eports from Wheeling and Cleve-
land show a similar state of things. The uncertainty regarding
the price of ore next year is interfering with more or less business,
When prices were fixed for ore last year, pig iron was 9 dols., but
with pig iron now more than double that price, it is uncertain what
the ore producers will do. They propose to take advantage of the
opportunity and get the very best for their matenal,

THE NEWPORT HARBOUR COMMISSIONERS’
WEEKLY TRADE REPORT.

STEAM coal—the demand for all kinds is very great, Prices have
considerably advanced, with every prospect of going higher.
House coal in good request, and prices firm. Steel and ironworks
are well employed, especially for tin bars and finished goods. Tin
and copper are both easier than last week's quotations. Exports
for week ending October 21st were :—Coal: Foreign, 55,893 tons;
coastwise, 20,910 tons; rails, 500 tons ; patent fuel, 3000 tons.
Imports for week ending October 24th were :—Iron ore, 11,480
tons ; pig iron, 4152 tons ; pitwood, 2350 loads ; one cargo deals.

Coal : Best steam, 13s, Eﬁ. to 14s,; seconds, 13s, 6d.; house
coal, best, 133, 6d.; dock screenings, 8s. 9d.; colliery small, 8s, to
8s. dd.; smiths' coal, 9s. Pig iron: Scotch warrants, 70s. 9d.;
hematite warrants, 76s. 9d. f.o.b. Cumberland ; Middlesbrough,
No. 3, 69s, 8d. prompt. Iron ore: Rubio, 17s. to 17s. 6d.; Tafna,
15s, 9d. to 16s. Steel : Hails—heavy sections—£6 10s. to £6 15s.;
light do., £7 1bs. to £8 f.o.b.; Bessemer steel tin-plate bars,
£6 Hs.; Siemens steel tin-plate bars, £6 7s. 6d., all delivered in the
district cash. Tin-plates: Bessemer steel, coke, 15s. 6d. to15s. 9d.;
Simens—coke finish—15e. 9d. to 16s. Pitwood : 18s. 6d. to 19s.
London Exchange Telegram: Copper, £73 7=, 6d.; Straits tin,
£140. Freights steady,

DEATH OF MR. GRANT ALLEN.—We regret to have to announce
the death, at the early age of 51, of Mr. Grant Allen. Although
his reputation is principally that of a novelist, it ought not to
forgotten that he was a man of very considerable scientific attain-
ments ; and he was a most delightful writer on botany and
entomology. Several years ago he wrote a somewhat important
book on * The Metaphysics of Force and Motion,” which has been
favourably reviewed in THE ENGINEER,

TrRADE AND BUSINESS ANNOUNCEMENTS.—Mr., W, H, Badams,
after nine years of association with Mr. A, E. W, Gwyn, has,
owing to Mr, Gwyn's retirement, purchased the business, includ-
ing the goodwill, and has taken offices at 75A, Queen Victoria-
street.—Chance Brothers, of Birmingham, have, we understand,
purchased from Dr. 'urves, of Edinburgh a licence for Chili for his
recently patented lighthouse apparatus, described in papers read
before the Institute of Civil Engineers, and the Royal Society of Edin-
burgh, by Dr, Purves, Messrs., Chance have just completed the
first of n series of this apparatus for the Chilian Government.—
We are informed by Mr, J, K, Stothert that he is about to enter
the business of (i, K, Stothert and Co., of Bristol, and that on
and after November 1st his address will be Southbank, Goldney-

road, Clifton, Bristol,
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ENGINEERING NOTES FROM SOUTH
AFRICA.

(From our own QOorrespondent.)
JOHANNESBURG, October 2nd.

Tue Cape Government Railways Department is
taking to itself some credit for having installed a
system of hydraulically-worked levers at the new
signal-cabin at Salt River. It is stated that this
is found a very effective labour-saving arrange-
ment.

The question of the deferea of the Cape ports
has been discussed in the Colonial Legislature
this week. Parliament has declined to sanction
any expenditure for the fortification of Port
Elizabeth and East London. This policy is based
upon the very rational theory that the safety of
these ports is simply a question of Great Britain's
command of the sea. It would, it is considered,
only be a useless outlay to provide them with guns
sufficient to protect them against a roving cruiser,
since 1If they ever became open to the visits of such
a vessel they would he open to those of a far more
formidable force. While this view will meet with
the approval of naval experts in England, it illus-
trates what an extremely wide demand colonial
ideas make upon the capacities of the Imperial
Navy, and it shows that the Cape’s contribution
of £30,000 a year was not intended as a barren
display of patriotic sentiment. Table Bay is, of
course, in a different position to the two more
westerly ports, inasmuch as it would possess
enormous importance to Britain in the event of
war, and would certainly be a chief point of attack
from an enemy. The Imperial authorities have
spent large sums in mounting heavy gunsat various
points, and the Colonial Government has co-
operated with them by establishing a corps of
local artillery volunteers to man the batteries.
This week a sum of £17,000 was voted towards
the expenses of these volunteers, The naval
authorities should, therefore, feel encouraged to
put the defences of the Cape Peninsula upon a
footing commensurate with their importance to
the Empire.

As [ write war between Britain and the Trans-
vaal appears inevitable, and it is even reported
that shots have been exchanged on the Natal
frontier, It is generally thought that the Boers
will rely upon their familiar tactics of fightin
behind cover, and that the fate of the Britis
forces will depend entirely upon the skill with
which the artillery is employed to dislodge them
and to cover the advance of cavalry. On the
other hand, the Boers for the first time in their
history are fighting with artillery, and it is conceiv-
able that their confidence in this arm may lead
them to assume the offensive. It is stated that
the German officer who hasdirected the formation
of the Transvaal Staats Artillerie resigned upon
the first rumours of war, and that he does not
think highly of the efficiency of the force. In

particular, he is said to have declared that the
ammunition is defective. All the I'ransvaal guns
are modern, but they are of very varied type,
including pieces from Armstrong, Krupp, (Creusot,
and Vickers, The rifle is the Mauser—five-shot
magazine—but it is said to act anything but
smoothly, owing to the “ turn ™ of the rifling neing
too great for the length of the barrel. It is
probable that a good deal of railway construction
will have to be done by the British forces, and
already a reversing line over Laing's Nek has been
got ready for the laying of the rails,

Chairmen of Witwatersrand gold mining com-

nies, continue to plead to mechanical inventors
or the production of a machine rock-drill that
will work with economy in narrow widths of reef,
At the meeting of the Simmer and Jack mine
this week it was stated that the scarcity of native
labour had enforced the general employment of
machine drills in the stopes, that this bad involved
an extra cost of 2s, per ton of ore mined, and that
that represented a total extra outlay on the year's
working of £30,000. However, the average work-
ing expense= per ton of ore mined were reduced
from 23s. 7d. in 1897 to 20s. 9d. in 1898. The
economy is largely due to the enormous scale upon
which operations are conducted at the Simmer
and Jack. The mine now has 280 stamps at work,
and forty stamps are being added to this huge
battery.

LAUNCHES AND TRIAL TRIPS.

BARENDZ, trawling steamer ; built by, Cochrane
and Cooper, Limited ; to the order of, Van Vliet ;
dimensions, 115ft. 4in., 21ft. 6Gin., by 11ft. Gin.;
engines, triple-expansion, 13in., 2lin., 34in., by
24in.; pressure, 180 lb.; constructed by, Sir
Uhriltacrhar Furness, Westgarth, and Co.,
Limited ; launch, October Tth.

NEWARK ; buoilt by, Northumberland Ship-
building Company, Limited ; to the order of, J.
J. and C. M, Forster; dimensions, 220ft.,
32ft. 6in., 17ft. 4in.; to carry, 1500 tons dead-
weight ; engines, triple-expansion, 18}in., 30in.,
49in., by 33in.; pressure, 180 b, ; constructed by,
'?]i;hpl Rennoldson and Sons ; trial trip, October

PoRTUGAL, mail and passenger steamer ; built
by, Sir Raylton Dixon and Co., Limited ; to the
order of, Empreza Nacional de Navegacion a
Vapor, Lisbon ; dimensions, 377ft., 45ft. 6in.,
20ft. 9in.; to carry, 5000 tons deadweight ;
engines, triple - expansion, 3000 - horse power ;
constructed by, Thomas Richardson and Son,
Limited ; trial trip, October 14th, 14 knots,

Marirosa, steel screw steamer; built by,
Joseph L. Thompson and Sons, Limited ; to the
order of, T, Hogan and Sons, Bristol ; dimen-
sions, Eﬁdft., 49ft. 9in,, 30ft, 8in.; engines, triple-
Wnsinn, 25in., 43in., 73in., by 48in., pressure,

Ib.; constructed by, Blair and Co., Limited ;
launch, October 17th.

EvErRiNGHAM, steel screw steamer ; built by,
I'lrlzth Shipbuilding Ccmpany, Limited ; to the
order of, Alex Meek and Sons, of Goole ; dimen-
sions, 337ft., 47ft., 24ft. 10in.; engines, triple-
ex ; constructed by, Blair and Co,,
Limited ; launch, October 15th.

GLENROY, steel screw steamer ; built by, Wm,
Gray and Co., Limited ; to the order of, Lin’nf-
ston, Conner, and Co., of West Hartlepool ;
dimensions ﬂ?ﬁrt.. 46ft., 23ft. 6in.; to carry,
4850 tons d’andwaight; engines, triple-expansion,

23in., 364in,, and 62in. by 3%in.; pressure, 160 Ib.;
full cargo of coals ; trial trip, October 3rd ; 10}
knots.

Gapsny, steel screw steamer ; built by, Ropner
and Son ; to the order of, R. Ropner and Co.;
dimensions, 325ft., 48ft.,, 24ft. 3in; to carry,
5280 tons deadweight ; engines, triple-expansion,
1100-horse power ; constructed by, Blair and Co.,
launch, October 19th.

Brunswick, steel screw tug boat; built by,
John Jones and Sons ; to the order of, Alexandra
Towing Company ; launch, October 21st.

SHEPPY ALLISON, steel screw steamer; built
by, Wm. Gray and Co., Limited ; to the order
of, J. S. Allison and Co.; dimensions, 312ft., 43ft.,
22ft, 34in,; engines, triple-expansion, 22in,, 35in.,
5%in., by 39in.; pressure, 160 Ib.; constructed by,
Central Marine Eongine Works ; trial trip,
October 21st ; 11 knots.

Byraxps ; built by, Ropner and Son; to the
order of, Jos, Wilson and Co.; to carry, 5600
tons deadweight; engines, triple-expansion,
1250-horse power ; constructed by, Blair and Co.,
Limited ; trial trip, October 21st ; 11 knots.

ETRURI A, steel screw spar deck type ; built l::i',
Craig, Taylor, and Co.; to the order of, A. C. de
Freitas and Co., of Hamburg ; dimensions, 274ft.,
S0ft., 23ft. 8in.; engines, triple-expansion, 22in.,
35in,, and H9%in., by 3%in. stroke ; pressure, 160 Ib. ;
constructed by, T. Richardson ang Sons, Limited ;
launch, October 19th.

Ono, steel screw steamer ; built by Sir Raylton
Dixop and Co., Limited ; to the order of, Gellatly,
Hankey, and Co.; dimensions, 352ft. 4in., 47ft.,
25ft. Oin,; to carry, 5800 tons deadweight ;
engines, tripla»a:lmnﬁiuu, 20in., 40in,, 66in., by
45in,; pressure, 180lb,; constructed by, Sir C.
Furness, Westgarth, and Co., Limited, Howden's
draught ; launch, October 21st,

SAXOLEINE, oil tank steamer ; built by, Sir W,
(. Armstrong, Whitworth, and Co.; to the order
of, Flannery, Baggallay and Co.; dimensions,
347ft., 45ft,, 20ft. din,; to carry, 5500 tons dead-
weight ; engines, triple expansion; constructed
by, Wallsend Slipway and Engineering Company,
Limited ; trial trip, October 22nd.

KRUPP ARMOUR AND CONGRESS.

IT will be remembered that at the close of the
last Congress it was decided that the contract for
the new battleships and armoured cruisers should
not be let, unless their armour could be secured
at or under the price of 400 dols. a ton. It is well
understood that the undoubted superiority of the
Krupp armour over that manufactured by the
Harvey process will render its adoption for fature
warships a positive necessity, unless, indeed, we
are pre d to be left far behind other nations in
the defensive qualities of our ships. Those who
have any professional knowledge of the question
have been at a loss to understand the exact
grounds on which the small C]it"ﬂﬂ who are respon-
sible for this disastrous deadlock in our naval
construction arrived at their arbitrary figures, but
anyone who has even a general knowledge of the
state of the art knows that any firm that should
undertake to produce and sell the new Krupp
armour at 400 dols. a ton would soon find itself
reduced to insolvency.

It is probable that by this time the United
States GGovernment is in possession of a complete
statement of the facts of the case, prepared by
Krupp, the great inventor and manufacturer, in
which he deals with the question of price, and
proves that the high cost of his armour 1s amply
justified by the consideration of the costly plant
and methods involved in its manufacture. We
understand that the statement contains detailed
information as to the armour-plate factory at
Essen, in which it is shown that the total cost of
the installation up to date has been no less than
5,000,000 dols. On the other hand, the great
length of time necessary for the process of cemen-
tation, not to mention the slow machining of the
armour plate, brings down the annual production
to a maximum of 6000 tons. It is stated by
Krupp that if the same amount of capital had
been invested in a rail plant, the output would
bave been considerably over 100,000 tons. From
this he draws the conclusion that for capital
charges the price for armour plate ought to be
vastl i';' greater per ton. Another and equally
weighty consideration is that the improvements
in the manufacture of armour plate follow each
other with such rapidity, and are often of such a
radical nature, that the period during which any
new and costly plant may be worked at a profitis
liable to be of very short duration. Forinstance,
it may be mentioned that it is only seven years
since the Harvey process, which is now practically
obsolete, was tested on Enropean proving grounds ;
and while 1t is true that the Krupp process is essen-
tially a development of Harvey's process, there is
always the possibility of the introduction of a new
system that will render the existing plant partially,
if not altogether, obsolete.

We sincerely trust that when Congress meets
again and takes this matter under consideration,
the members who have hitherto busied themselves
with this question will endeavour to look upon it
from a broad and patriotic standpoint. In the
first place, the price asked by Krupp is not exces-
sive, and is being willingly paid by the European
makers. But even if it be excessive, we had
better bear the mm]nrativaly slight increase of
cost rather than ‘‘ hold up " indefinitely the work
of constructing our new navy. To do this is to
be guilty of the stultification which is well
described in the old adage which speaks of the
;ully*nf ““cutting off one's nose to spite one's
ace.”’

We have, indeed, heard it whispered that the
400 dols, per ton restriction was imposed with the
clear knowledge of the facts that we have stated
above, and that it was done for the express pur-
pose of delaying the battleship and armoured
cruiser construction at a time when some of our
shi];building firms were not prepared or did not
wish to take up any new naval construction. We
prefer charit.n.hlly to hope that the members who
were responsible for this ‘‘ hold-up " were the
victims of short-sightedness or lack of information.
That any member of Congress could be guilty of
such a culpable act as that of imperilling the safety
of the country in the interests of a icular
industry is too shocking a thought to be enter-
tained without the most positive proof,—Seientific
American,

THE PATENT JOURNAL.

Condensed from ' The Ilustrated Official Jowurnal of
Patents."”

Application for Letters Patent.

*_* When inventions have been ‘' communicated " the
name and address of the communicating party are
printed in italics.

13th October, 1899,

20,517. Boor-cLEANING Macuixe, E. Glaser, Berlin.

20,518, ArTiFiciaL MarsLg, 8. Weill, Berlin.

20,519. CorrapsieLk Forpine Hanper, W, P. Ellmore,
London,

20,520. Mup Remover, F. Fidler, Coalville, Leicester-
shire.

20,521. Covrrixg Tarvcks, G. Ashworth and J. Taylor,
Manchester.

20,622. Gas Lawmrs, H. Tee, Liverpool.

20,528. CounTer BEaTs, R, H. Speak, Halifax.

20,524, StEam GeExgrators, J. G. A. Kitchen, Man-
chester,

20,625. Vaserine, W. E. Heys.—(J. Zilell and the Firm
af J. Zibell and Co., Ausiria.)

20 526. Parrery Boumrracks of Looms, D. M. Scaton,
Bradford.

20,527, Horper for CarriacE Laurs, W. Bobbett,
Teignmouth, South Devon,

20,528. Cuains, G. E. Rees, Bolton.,

20,520 Marixe Foc Biowarvuixo, J. R. Wigham,
Dublin,

20,580, Ovrooon SEaTa, J. Harwood, Manchester.

20.581. Drving or WITHERISG AFPPARATUS, G,
Sutton, Chelmsford.

20,582. Fork or Smover Haxporxs, T. Timmings,
Stourbridge.

20,588, Puwrs, R. McGregor, Glasgow.

20 584. Evrcrric Licative CriLisoe Rosg, T. 8.
MeLaren, Glasgow.

W.

20,585. DouvnLe-BaRrREL Guwns, W. H. Brighton,
London.
20,586, Boars and Water RouxpasovuTs, J. W. Ellis,

London.

20,587. Brakes, C. W. Hathaway, Coventry.

20,588, AppLiaxce for Apsvstine Mirrors, E. C.
Dryden, Glasgow.

20,539, SHAFT ProtEcTORS, H. Haddm, London.

20.540 Lockixe RaimLway Carriack Doors, W. H.
Taylor, Glasgow.

20,541, CompNaTioNn BrmmoscorE, F. Franke,
Glasgow,

20,542, Steam GexEraToRg, D. Croll, Glasgow.

20.543. CLeaxise and Separating Pras, W. White
and J. Vickers, Leeds.

20,544. Evecrric BeErrs, R. Bowman, Cramlington.

20,645. Erastic Tirgs, R. Twigg and H. Morris, Bir-
mingham.

20,546. CycrLE LucaaceE Carrigrs, B. Hawkins.—(C
B. Dakeley, India.)

20,547, PuoTroGrRAPHIC APPARATUS, A. L. Adams,
London.

20,548. Makixe Cerrvrar Tires, W. F. Beasley,
London.

20,540, ErLecrric IxcaxpesceENT CoLovRED Lamp, A.
L. Adams, London.

20 550 PesnoLpER, F. H. Rosher, Croydon.

20.551. Ruenzr Stames, T. Brown, Fisherton, Balis-
bury.

20 :*,.'EE ProtEctor for Hat-rix Polsts, J. Donald,
Dundee.

20,558. Savrrer for Looms, W, Fielding, Manchester.

20.564. MaNvracTURE of DEcoraTIVE Cnests, (). Rahn,
Berlin .

20 555. A Beorivo Gamg, G, 8, Tennings, Manor Park,
Eneex,

20,660, Rorary Exaixg, A, I, Shoemaker, London,

20,567. MacmiNg for Grinpine LaMg, F, E, Whitham,
London.

20,558, Brakgs, E. W. Bohle and J. A. Phillips, Bir-
mingham.

20,550, Foor Bragis for Cycies, G. W. Bullen,
London.

20,£60. DupLex Pcwps, J. Shepherd and E. N. Banks,
London.

20,501, PouvrTey Hovses or Coors, A. Powell, London.

20 562. Bicvcre FrEe-wHERL Gear, R. W. Wilson,
Newcastle-on- e.

20,503, Macuings for Packine Goops, A.J. Boult.—
(1. Castelli, Turkey.)

20,604. Bewine MacHINES, T. J. Roome and W. Graaff,
London.

20 565. PyrumaTic Tires, J. and H. Jelley, London.

20,560, SLeerine Bacs, F. J, Btohwasser and G, B.
Winter, London.

20,507. Propucine ACETYLENE Licur, T. H. Lewis,
Glasgow,

20,508. Freg WueeLs for Cvcrgs, P. B. Douglass and
W. F. Jefferies, London.

20,560, ImitaTioN LEATHER MATERIALS, F. B, D. Scott,
London,

20,570, IoxrTion ARRANGEMENT for Gas Excings, F. W.
Lanchester, London.

20,571. BEwing Macrisgs, W. 8. North, London.

20 572. Water-TicHT PLruNoEr Costact, H. Oppen-
heimer.—(Actien-gesellachaft Mir and Genest, Ger-
many.)

20,678. SrurrFiNG-BoX, J. Stumpf, London,

20,574, CvoLe Brakks, P. B, Douglass and W. F.
Jefferies, London.

20,5675, SEPARATING ANIMAL CARCASES, A.von Podewils,

London.

20,5676, Maskr~o Horses' Eves, M. Kast, London,

20,577, Caxn OpENER, E. H. Harberd, London.

20,578, Sacks, 0. Stuart. Liverpool.

20,579, Lire-sELTs, M. Christoph and J. Walch, Liver-

pool,
20.580. ImrressEp Woop Pasers, W. P. Thompson,
Liverpnol,

20,581. Lips for KerriEs, F. G. Fox, London.

20,582, FLy Trar, T. Fergusou, London.

20,588, TrEaTine Orrs, H. H. Lake.—(M. Costello,
[7nited States )

20,584. Brake Brocks for Vericies, F. R. C. Joyce,
London.

20,585, Fire-gscargs, J. E. Young, London.

20,5680, REGULATING BoILER Fgxo-waTkr, E. Latham,
London,

20,567, Erecrric CoNporr Rainwavs, H. B, Maxim,
London.

20,688. Boxxs for Marcugs, L. Tallodi and 8. Kis,
London.

20,580, Craxk, A. E. Mann and H. F. Young, London.

20,500, PaotoararHIC CAMERAS, W, Patterson, London.

20,501. ArparaTus for Savine LiFe at Sra, A: J.
Wilkinson, London,

20,502. Hvoraviic Rams, J. M. Klineand S, A, Wetzel,
London,

14tk October, 1809,

20,503, JorsTts for GrLass, A. G. Southby, London.

20,504. Wick Lawres, J. Watts and J. Woodward,
Birmingham,

20,505. Joints for Casres, T. Henwood and The
Reason Manufaciuring Gﬂmpng. Limited, Brighton,

20,5006, FasTENiNg CarDBOARD Boxms, Baron Eikan
and C. A. Barrett, London,

20,507. Kegrino VErLocipEpE Craina Crrax, G. J.
Geary, Sale, Cheshire.

20,598, InterNAL CompusTioN Excivges, J. A. Ageron,
London.

20,500. Drop-sipE Cors, J. E. Hoskins, Birmingham.

20,600. ProriLinc MacHivgs, T. Webster and A, E.

hunnutt.. Birmingham.

20,601, SgcrioNaL Warrina Macmings, J. H. Stott,
Manchester.

20,602, Gas Excixes, A. G. Melhuish, London.

Eﬂﬁ?ﬂﬂi’ InsErTING Tusgs into Bortims, W. Denham,

ax.

20,604, Gas-HEATED WATER HEATERS, E. W. T. Rich-
mond, Liverpool.

20,605. PREVENTING ELECTRIC SparkiNg, J. K. Stanley,
kiddurmimtﬁr.

20,606. Ramsive, &c., Maresiars, H. A. L. Barry,

London.
90.607. TraNsLATING CanLE Siexars, J. P. Gorton,

Weston-super-Mare.
20,608, Amﬁmm, J. T. Wride, Birmingham.
20,609. Looms, D. M, Seaton, Bradford.
20,610. BpanyNERr, H. J. Bubb, Glasgow.

20,611, Looms, R. L. Hattersley and 8. Jackson,
haighlaf.

20,612 SLeEvE Boarp or IrowiNg Braxp, 8B, Currall,
hmrlinm

20.618. ManvracTurRIiNG Woopy Fisek, A. Tolhansen,
Manchester.

20,614. RecisTerive Braces, H. Eldridge, St. Mar-
garct's, Middlesex.

20,0615. l.!um'me BareTy ArparaTrs for Lirrs, J. Bush,

London.
20,616. Mimmror, W. A. Jackson, Whitley, R.B.0,,

Northumberland

90.617. ArparaTus for FasteNning Exvevores, W. H,
Neratton, London,

920,618. METAL Casks, E. Redman, Leeds.

20,6190, Parcming MatEriaL for Tiegs, E. B. Raper,

York.

20,620,
20,621. Proseorive Fium TiTLes, W.

London.

20,622, AckTvLENE GAs GENERATORS, P. Behreck,
Maunchester,

20,628. Compinvgp Fax and LoronerTE, H. Bupthut,
Glasgow .

20,624. SHvTTLE GUaARDs, J. and F. H. Gleave, Man-
chester.

20,625, Gas Exocines, W. R. Wynne, London.

20,626, SreriLisgp MLk Powpgg, C. Javson, London.

20,627. Roor Boarps, C. Echourup, London.

20,628, HavpLgs for CycLE HaxpLE-BARS, F. A. Briggs,

London

20 629, Prcrune Postcarps, R. W. Kochler, London.

20,680. DrviNe CeLLuLosE Propucts, M. Fremery and
J. Urban, London,

20,681, DemonsTrRATING the MovEMENT of the EArTH,
J. Btephen, London.

20,682. Roap - BREAKING MacHiNgs, H. F. Rutty,
London. ¢, W. Bl Land

20,688. GarTErs, T. W. on.

20,684. BaskgTrs, J. Dunning and H. Colignon, Liver-

pool.
20,685. KiLy, W. Davis-Douglas, W. Chicago, U.B.A.
E{I.Eﬂﬁh Hooks for Warcm CmalNs, W. Grozinger,
London.
20.637. PorTaBLE FrEIGHT CoxvEvors, W. L. McCabe,

Liverpool.
20,688. STEaM Trars, J. E. Black, Manchester.

20,680. RatLway BioxaLriyo, T. Shield, W. Marsden,
and W. Bairstow, London,

Bt R. Hooker, Exeter,
i ’ C. L. Holland,

20,640. PorTasLE CuA¥F - cUTTERS, R. Maymnard,
London.

Enﬂuh IncaspEscENT Gas Bursers, W. MacKean,
ndon,

20,642. CavaLry Ampuraxce, H. G. Hathaway,

London.

20,648. Rerropvcine Desioxson Farrics, F. Dommer,
London,

20,644 Facisao for Tramwavs, G. Flett,

On.

mﬂiﬁ Camera-scREw HorpEr, A. W. Lonsdale,

on.

20,646. ReTaixixa Cou¥ra in PosiTiox, E. F. K. Byrnes,
London.

20,647. Towacco Pives, H. H. Frith, London.

20,048, Fiuumso Borrigs, T. W. Bamford, London.

20,649. Resurt Inprcator, R. Molyneux and F. J.
Cox, Liverpool.

20,650, Jacks, C. Portway and J. T. Graham, London.

20,651, CvcLE Ry Brakk, A. Windrow, Levenshulme,
Lancs.

20,652, VenicLk Covprings, J. H. Gameson and W. K.
Powell. London.

20,658. Horsgsnoks, E. Tlchler and L. R. Bonherz,
London.

20,654. ForL ComposiTioN, L. J. Davies, London.

20,055, ForMiNa Joist Exps, The Albion Clay Com-
pany, Limited, and R. Lawton, London.

Eﬂﬁul;. TrEaTiNG CoxpENsED Fumes, F, Ellershansen,

don.

20,657. Sarery Doomr Fastesixas, J. L. Labbé,
London,

20,058. Propucisa Cokg Gas, P. Naef, London.

20,6560. PropuciNg Gas, P. Naef, London,

20,660, Propucing Gas, P, Naef, London.

20,661, CompixiNg Grass with Sreer, La Société
Anonyme de Commentry-Fourchanbault et Decaze-
ville, London,

20,062, SrorreriNG BortiEs, M. G. Kruse, London.

20,668. Cavcks, Smith and Coventry, Limited, W. D,
F. Smith, and T. Coventry, Manchester.

20,664, Gas Excinvgs, H. H. Lake.—(Standard Auto-
matic Gas Eagine Company, United States )

20,605, ExrrosioN Motors, G. Richard, London.

PoixTs
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m,ﬂﬁt;. Swircaes for ELecrric Motors, R. Dobson,

Salford.

20,667. WarerrrRooriNe ParEr, E. C, Btaples, F.
Greenwood, W, Brearley, and D. Woodhead, Loeeds.

20,668. Varorimsiza Fruips by Evkcrricity, R. U
Bayer, Bristol

20,669. Rims for Tires, J. Taylor, London.

Eﬂ.ﬁ?ﬂiul:mrnu Horsks, A. E. Wynn, Knaresborough,
Yorks.

20,671, Exuavsr Varves for Excings, C. H. Guest,
Derby.

20,672, Busu for WueEL Axues, G. A. Russell, New-
port, Mon.

£0,678. Loom Jacquarps, G. H. Hodgson and W.
Tetley, Halifax.

20,674. OmnTMEAT INJECTOR, A. SBmith, Leeds.

20,675. Prerarino and Sreisxixeg Coriox, J. Btott,

Manchester.

20,676. CoNE - pRIVING MEecHANISM, J. Etott, Man.

chestoer.

20,677. PistoN Rixag, R. J. Houghton, Widnes,

20,678, Swiica for EurcTrRica. MacHINEs, R, J.
Houghton, Widnes.

20,679. Emsossgp or Revigr Errgcts, J. Btephen,

London.

20,680, VaLve, E. Grimault, Stockton-on-Tees,

20,681, Distminoring Dxoporisine Liguips, J. H.
Williams, Liverpool,

20,0682 Binrnr LeTrEr 8gaL, J. Greiner, 8t. Leonards-
on-

Eﬂ,ﬁﬂﬂi Amr ComprEssors, R. J. W. Reinhard, Liver.

poo

Eﬂiﬁa-l. Warer-cLoskrs, D. G. Brighton and R. Ewing,

20 685. MILK SeranaTors, W. P. Thompson.—{(@. Dase-
king and M, Hence, Germany.) =

20 ﬁ&ud BaLEman's CorviNe Booxs, J. F. Laning,

on.

20,687, Fire Kinprr, C. A. Allison.—(W. H.and F, H.

Marston, United States.)

Eﬂiﬁg&d Bicvere Fraume CoxstructioN, J. Long,

ndaon.

20,689, ExTinovisuing BErrerric Lionte, F. W. SBmith,
London.

20,600. Gas for Omramvine Licur, J. Wilkinson,
Londun.

20,601, Braxkxs for Venmicres, &c., W. Ford, Bir.
mingham

20,602, GUARD Nozzug for * BEer * Tars, A. Hughes,

20,008, UMBREL A, Loeper, Dund

L6083, LAS, yon . o0,

20,694, STERING GEAR, J. E. London,

mmdmwcun ImrraTioN ParsTiNGgs, R. Backhaus,
on,

20,696. CovrLing, F. O'C. Prince and C. E. Monkhouse,
London,

20 ﬂT::I Saow Cask and ApverTising Devics, J. Fuller,
on.

20,698, Comx TesTER and Pexci. HoLper, G. Bakewell,
London.

20,690. Boar, H. Inman, London,
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I (2) In a tubular steam boiler, the combination with a
steam generator, two series f water-tubes communi-

700. Caromavsmoxium, C. Wiifing, Old Charlton,

20,792 CarmvrirriNg or Exricuine Gas, W. Irwin,
ent.

20,580, Tasrgs, J, L. B. Templer, London
Manchester.

Keyor,

20,701. PaarMacguTIiCcAL Compounns, H, E. Newton.—
(The Fﬂfﬁ}fﬂjﬂhﬁhl vormals Frialrich Bayer and Co.,
Germany.

20 702. Wacox CourrLings, E. Richardson and W. Trow,
Birmiogham.

20,708. BypravLIC

London.
20,704. Sxwgr CuokE ALanM and DevecTor, N, Barnet,

n,

20,705. ErLscTRicAalLy - kNErolsED Crocks, G. D.
Granger, London.

20,706, ﬁnmnu-mn Resr, O. Grumpt, London,

20,707. Horsgrioks, E. Tlchler and L. R, von Herz,
London,

20,708, F.uur BrpsiFap®, 0. Imray.—(G. F. Beyls,
India

20,700, "i;i'un HASD Braxp, O, Imray.—(G. F. Beyls,
ladia

20,710. Comn-rrEEp Fruip Arppanatus, W. Btaples,
London

Ar Compressonrs, W. J. Liaton,

20,711 Fasteners fur Strars, T. 8. Giace, Kingston-
on-Thames.

20,712. Process for the Propuvcerion of DisINFECTING
Powper, H. H. Lake.—=(Stackmann and Retschy s
Chemical Works, Germany.)

20,718. Moror Roap Veniciks, &c., G. Richard,
London.

20,714, AmmuniTION, J. L. Brewer, London.

20,716. Free Waeer and Brakg, R. C. Pritchard,
London.

20,716. Sargry-rin3, H. H, Taylor, London.

20.717. Postoarp, P, Echmersahl, London,

20,718. RoTARY EXPANSION Exoing, C. A. Bchopper
and A. W. H. Rider, London.

20,719. Crir Devices, B. E. Ellingham, London,

20,720. Erectric Lames, V. [. Feeny.—(Allgemeine
Eleltricitits Gescllschaft, Germany )

20,721. Rorary Paesses, J, L. Towner, London.

20,722, OveraTiNG SLIDE VaLves of Exaises, C, J.
Simeon, London.

20,728. Borra, W. Doyle, jun., London.

20,724. Gaxg, D. Balsillie. London.

20),725. Staercuxrs for Boors, &ec., W. Belden, sen.,
Londom.

20,726. IspicaTiNg APPARATUS for Racks, D. C, Carr,
London.

20,727. Hooxs and Eves, H. T. A. S8chulzs, London.

20,728, VenETiAN Burinps, F. T. Wonnacott and H. A.
Kellaway, London,

20,720. SappLEs for Cycues, A. Cuthbert, London.

20,780. ProtecTING Rino for Amn Isvers, F. Kniittel,
London.

90,731. ControLLIiNG RaiLwav Poists, P, Siefeldt,
London.

20,782. AcocumuLAaToRs for Mixep FrLuips, W. J. Cruyt,
Liverpool.

20,738, Courrinae for Rairwavy Wacows, T. Arm-
strong, Manchestor,
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20,734. Houpixa Carciom Carsipr, H. Balsbury,
London.

20,785. Svratcan Coucngs, J. R, Johnson, Richmond,
urrey.

20,730. Fﬂlﬂiﬂlﬂl Cowxkcting Towr, R, Marshall,
t-ondnn.

20,787. Borrur, A. A Brandt, Weymouth,

90,788. Casg for Binpixa Parere, P. W. Peckham,
Leicester.

20,730. AEriAL or Fuvino MacuHivgs, 0. Armitage,
Leeds.

20,740. ScrEw ProrELLERS for STRAMERS, B, Jumeaux,
Manchester.

20,741. Seats for RaiLway Cars, J. R. Greg, Mau-
chester.

20,742. Coxwecrive Ovrier Prees, C. Taylor, Man.
chester.

20,748. Gas MerEms, J. Tourtel.—(P. Riseler and H.
Baier, Germany.)

20.744. TrExs l‘ﬁr Boors and Smoxs, F. Bowman,
London.

20,745. Prockss for Pronucing Sprmars, A. Kern, jun,,
London.

2n 740. Cvocre Brakes, J. B. Brooks and J. Holt,
Birmiogham.

20,747. RELEasixo Horsks in Firg-ataTIONS, C. P. Egprar,
G :

20,748, Wing Corrers for CHegsg, &c., J. Rowat,
Glasgow,

20,749, Serixa Spok Brakr, J. F, Hammett, Exeter,

20,7500, Locomorive Venicug, C. H. Huntly, Portslad s,
Sussex,

20,751, SrEErRING GrAr for Moror Cars, E. Andreas,
Manchester, ‘

20,7562. Larg-savizno Guarns for TeRamcars, W. Wilson
and T. Bennett, Manchester,

20.753. Gropss for INCANDESCENT (Gas LicaTs, 8.
Biheller, London.

20,754. BarL Bearixes, A. T. Pryce, Birmingham,

20,756. Cycues, J. G. Reeve, Birmingham.,

20,756, ExvELorE-mMaxkivo Macmines, A. J. Boult.—
E-i- Cu e, E-i'“ ted Slﬂu"}

20,757. ROLLER ﬂl-'[ﬂ'li'::lﬂ, H. Jelley, I&undun.

20,758. Crourcaes, J. L. Bampson, on.

H:Tﬁﬂ. TrEATMENT of Emmﬁﬂ']‘. J. Barnard, London.

20,760, NoN-puxcTURABLE TIRE, J. Muttitt, Enfield.

20,761. Curtaiy Hook, G. C. Eaton, London.

20,762. Cunaiy Wnager DRIvVizG l{inn for CvcLzs,
F. W. Schroeder, J. H. Brodie, and P. W. Moran,
London.

20,763. Macuivgry for BEwinve NEgpres, H. Milward
and Sons, Limited, and 8. Davis, London.

20,764. MErarvic Hexr Prares of Boors, J. Cox,
London.

20,765. Marcu-Box Cover CommivatiOoN, J. F. H. V,
Hoop, London. N

20,766. PuLvEniseErs, C. K. Mills.—{(The British Aero
Pul veriser Company, Uniled States ) ‘

20,767, Puoxoararns, B. J. B. Mills.—(T. A. Edison,
United States.)

90,768, MacmiNgs for Becrxw Cotrivg, E. Turner,
London.

20,760. Spoor Carmikrs for WiNpina MacHiNgs, E.
Greefl, Barmen, Garmnn{,a

f ndon.

20,770. PozzLEs, A. Hunt,

20,771. VarmauLk SreEp GEar, R. J. Hutchinson,
London.

20,772. Game or Przzie, J. A. Calantarients,
London.

20.778. BurrLY REovrLaToR for Gases, 8. Mihleuthal,
M. Lowenthal, and T. Hahn, London,

20,774. Smoxiyve Tuess, J. M, Eder, London.

20,775. Bany ComrorTERS, C. W, Meinecke, Londen.

20,770, Warer Hearive for Bream Boivkrs, J. E.
Carroll, London.

20,777. Parer Fiugs, O. Bkrobba, London.

20,778. VErocipepes, H. G. B. Bmith, London.

20.770. Covers for the Cross Harcnes of VEsaELs,
H. See, London.

20.780. Dust SHirrER and Brusa Saver, A, Dockree,
London.

20,781. FaEr-waEer Driviva Mecmawism, P. A.

fl?awar London,

20,782. f;ocu, J. Tourtel, London.

20,788. PxxuMaTic Tirgs, The Rudax Pneumatic Tire
Company, Limited, and L. Johnstone, London.

20.784. Boxzs, A. V. Laden and R. C. D. Ortelli,

on.

20,785. ExnavstiNg AR from AIR-TIGHT RECEPTACLES,
C. H. Boynton, London.

20,786. Hair Comns, H. Traun, London.

20,767. Breercmisa the Urpers of Boors, H.
tﬂku,m A, Seaver, United States.)

20,788,
London.

20,780, Macuing for REcorpina Bounp, E, R. Johnson,
London.

H.

oLATILIBING MEDICAMENTR, V. Cervello,

20,790. Fusks for Evecrric Circuirs, A, C, F. Webih,
Liverpool.

20,791. Excavatina Arprararvs, J,. QGlover, Man-
chester.

20,7¢8. Gas ExciNes, J, Richard:on and F. 8. Highton,
Londo

n.

20,794. Borries for Cosrtamvine Ink, R. Thompson,
London.

£0,795. Printing PrHoroarAPHIC PLATES, J. 8. Duncan,
London.

20,700, Wispow Sasags and SuvurrErs, G. Barnes,
London.

20,797. Printivg from Havrr-toNg Brocks, C. Swan,
London.

20,798. Bevirs for BoiLpkrs aud Camnexsters, J. B.
House London.

20,792. Fiuuisc Borries, H. R, Wild and A. T, Bmith,
I;[J[Idﬂ'l'l..

20,5800, Tausks, J. Foot, Londen.

20,801. Hoists, W. L. Wise.—(The Empire Eagine and
Motor { ampany, United Stales.)

20,502, Arparatos for Deuvemise Liguins, The
General Automatic Delivery Company, Limited, H.
W. Phipps, and C. C. Cooper, London.

20.5808. Eukcraicitv Metkmrs, The British Thomson-
Houston Company, Limited.—(E. Thomson, United
States.)

20,804. Rorany Traxsrormenrs, The British Thomson-
Houston Company, Limited, and H. M. Hobart,
London.

<0 805. A New Gaumg, H. Clifford, London.

20,806. New Varve for Atk Brakes, E. G. Bhortt,
London.

20 807. Varves, . Mechan and R. Gray, London.

20,803. CasTivag METALS, W, J. Patterson, London,

20,800. Frurerino and Mouvivise Presxs, G. M.
Donald, London.

20,810. Rerropucixg the 8mare of the Huomas Booy, E.
Danion, London,

20 511. Gears for Cycuea, A. J. Boult.—(L. &tilmant,
Belgivm.)

20,812. Woop-workiNg DBrapawers, A. E. Cancroft,
London.

20,813. ArparaTUs for Exmipiming Puoroararms, R,
Krayn, London.

20,814. Musicar Bexes, H. H. Lake.—{B. Ill. Abrakams,
Swilzeriand.)

20,815. Transmitrivg Fowzr, C. MeR. Turrell and J.
G. Accles, London.
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20,8148. FLoip-PrRESSURE Moton, J. Yates, I ondon.

20,817. HistoricaL Przzugs, J. Robinson, Ipswich,

20 818. PriMary ELECTRIC DATTERIES, A. A. Beadle,
London.

20,819, Batas, T. W. Twyford, Birmingham.

20,820. PExciL BuAarpRNER, E. It. SBiegenthaler, Brad-
ford.

iﬂ,ﬂiﬂl. Ewiﬂ-muuc: WeioniNg Macuings, J. White,
Live .

20,822, MeraLric Box, A. Lovell and G. Fincken,
Kingswood, near Bristol.

20,828. Ar VaLve, W. G. Heys.—(H. . Daviz and 8.
Hock, Austria.)

20,824. Brcvcrgs, E. B. Killen, Glasgow,

20,825. WasaiNng TExTiLk Fanmics, C.
Manchester.

20,820. BuiTER-PAT BHAPERS, C. Bouthall, Birming-

20,827. ImproviNGg the ArPEARANCE of Fanmics, E.
Lodge and J. Frost, Huddersfield.

20.828, 8Svrixa SwiviL for RirLes, C. Moulder, Chelten-
ham.

20,829. Boors and Smogs, H. E. Brown, Dublin.

20,830. RevorviNg VEsTILATOR Cowlrs, J. Maxton,
Belfast.

20,881. MovTHPIRCE ATrAacHEMENTS, F. W. Kenny,
Dublin.

20,532. LomuerT TUune, J. Page, Heywood, Lancs.

20,833. SAFETVY APPLIANCE for TRaMcars, H. A, Grad-
well and J. Brook, Bradford.

20,884, Corr¥ Hoox, H. Askew and T. Smith, Rother-
ham, Yorks.

20,885, SrinviNGg MacHings, C. 8. McConnan, Liver-

1.

Eﬂ?ﬂ?ﬂ.&, MuLtieLiasLE Firrise, D, Wilson and J, W.
Graham, Huddersfield.

20,837. 8rouT or Nozzuk for BEgr Exaines, W, Oliver,
London.

£0,838. Rivm BrakEgs, J. Banton, London,

20,880. Bmips or VEssgrs, R, C, Thomson.—(F. A
Patey, Chili.)

20,840. MgEasvrixo, &c., IsstnumeEsT, W. D. Ford,
Glasgow,

20.841. Box for Horpisa Croarkrres, F, M. Seddon,
London.

20.842. Game, J. G. Scinddel, Halifax.

20,848. WaEEL Hus for Vemicues, L. Madgen, Dar-
lington.

20,844. PiLr, C J. Innes-Baillie, London,

9(),845. PirL, C. J. Innes-Baillie, London,

20,846. Corn-rREED AvtoMatic Macming, E. Connor,
London.,

20 E“;:l Cuip for Currs, W. B. Pinching and F. Proctor,

ndon.

20,848. Brown CoLovriNc MatrER, J. Y. Johnson.—
(The Badische Anilin and Soda Fabril, Germany )

20,549, {;.‘mr..u‘a Bis, T. Bouthern.—{(C. 4. Blanl,
U.8 A.

20,850, FiLTraTiON APPARATUS, A. and F. S8mith and
A. B, Muir, Birmingham.

20,851, Brakes, E. de Pass —(La Sociité Anonyme des
Freing Automatiques '* Slop,”

20,852, CvcLE BRAKE, 8. Breeze, London,

20,858. FLowEr HoLpER, C. A. Lees and C. E, Osman,
London.

20,854, Cigar and Ciroarerre Horper, J. Clarke,
London.

20,855. BARREL Buxa, C, A. Ragyglo, London,

20,856, BrREecH MEcHanism of Gons, W. A. Burns,
London,

20,857. Gmmta Berrs, O. C. J. Kratz, London,

20,858. ScrEw ProrELLERS, E. Edwards. —(F. 0. Neu-
hiwser, Auatria )

20,859. Maxvracturk of Corovnive Marrers, H, H,
Lake.—( Vidal Fixed Aniline Dyes, Lid., and L. Haas,
France )

20,860. INTERMEDIATE Barery Tune, J. H. Page,
London.

20,861, MANUFPACTURE of ORNAMENTAL ARTIOLES, R.

Isdon, Birmingham,

20,862, MEasvriNG ELgcrrio CurrexTs, G, L. Adden-

brooke, London.

L. Jackson,

20,863. RainLway Car Coverixvas, W, Silver, London.

20,864. Pxrumatico Tirgs, H. B. Vinten, London

20,865. GroovEs in Bramr SBtrines, W. Osment,
London.

20,866, StEam Bomgrs, W, P. Thompson.—(P, A.
Henningsen, Germany.)

20,867. SusMArRINE Boars, C. H. Homan, London.

Eﬂ,EﬁEL IsprcaTiNg Namzs of Srations, R. Etirk, Liver-

EIIPETE. WIRE-DRAWING Macuixgs, W. J. Glover, Liver-

L

poo

20,870. PLaNT Langrs and Pexcits therefor, J. Back-
house, Liverpool.

2C,871. RETAINING GARMENT PockErs in Buary, 8, H,
Roberts, Liverpool.

20,872. FLexieLk SrixpLes, F. Kiog and W. Moore,
hanr.-heater.

20,878, MetHOD of DRyIiNe PEaT, E. Springborn,
London.

20,874. Corp Fastexkrs, G. E. Heafield, London.

20,875. MacmxsE for Curmiza TmistLEs, W. Sutherland,
Edinburgh.

20,876. CorLovriNG-MAITER M: NuracTURE, H, H, T ake
—(Vidal Ficed Aniline Dyis, Limited, and L. Haas,
France )

20,877. ReFLmcTIiNG Lamp SBumvaces, The Improved
Electric Glow Laump Company, Ltd., and A. Barnes,
London.

20,878. Drivina Gear for Cyvcirs, P. H. Synge,
London,

20,879, BrEam Exoives of Visskis, &c., J. Welir,
London,

20 831, Evastic Tires of VericLe Waesws, G.
London.

20,882, Scipivoe Costacr for Trirscoeic or similar
ArsustaBLE ELEcTroLIERS, M. Weldlich and K. Nies,
London.

20,883. Locks, H. von der Hoh, jun., London,

20,884. Avromaric Gas Joxitrs, F. Trendel,
London.

20.885. AvroMaric CourLiNG ArrPARATUR, G. Rolli,
London.
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20.888. Furyzttuvre Porisa, L. Masterman, Northwood,
Middlesex.

90 837. Boor-risisaisa Macmings, H. A. Oldorshaw,
Leicester.

20,888, Borriw Storeers, G. McEachron and E. J.
hnhidmu, Kingston on.Thames,

90,880, Mgcuanicar Tov, C. J. Parry,  Leyton,
Essex.

20,800. Croams, L. Aviss and Avisa Bros.,, Limited,
Coventry.

20 801. Brakgs, W. E. Turner, Coventry.

20,802, Bpinnivo Moves, H Wrigley, Rochdale.

20,808, NEckTiE RETAINERS, J. Allday, Eirmiog-
ham.

20,894. Gorr Cruss, J. Hunter and P. 8. Grant,
Glasgow

20,805, Dmrawine Boarp Horper, F. W. I'roctor,
Mucclesfield.

20,896, SawiNo MacHISE SavrTLES, Bradbury and Co,,
Ltd., and 8. Cooper, Manchester.

20,897. Havorna Brackers, D. Hridge and C. Tetlow,
Manchester,

20,808. MeTnop of PRESERVING M1k, J. J. Broadfoot,
Glasgow.

20,800, RROULATING AIR-COMPRELSING Exoixes, J,
Lumb, Elland, Yorks.

20,900, BiLLiARD-MARKING Boarp, H. M. Salmony,
London.

20,001, Drop-and-t1Fr Wixpow, D, Oldham, Hyde,
near Manchester.

20,002. CoMMUNICATION APPARATU3 for Trains, W.
Barker and J. H. Wyke, Burnley.

20,903. Worgisg RaiLway Points, F. W, Wel band A.
M. Thompson, Crewe.

20,001, SuspENsSORY ATTAcnMENT for Berms, N. Lee,
btmdaa.

20,005. IvTERNAL ComeustioN Excives, G. Hirt and G.
Horn, Halifax.

20 906, TroLLRY StANnanrps, E. M. Munry, W. Wood,
H. Brecknell, and H. [. Rogers, Pristol,

20 907, ME1nop of BrteEriNe Frax, A, Padeil,
London.

20,008. Caeck CoustERFoIL, T. Chell, jun., Liver-
pool,

20,000, ExtracrioNn of Liamiy from Frax Sravks, A.

Badoil, London.
20,010, Baxp Brakes for Cvcres, H. L. Lowrie,
London.
20,911, Buor Excrupir for OreNy Wixnows, E. J. Boys,
London,
20,912, EvectrRic TRAMWAYS, W. H. Merriman, Bir.
mingham.
20,018, Mupcuagrps, C. W,, F. H., and E. A. Bluemel,
London.
20,914, FasTENING for WEARING APPAREL, A. M. Bruor-
ton, London.
20,015. Cvcre Prakes. C. A. Babington, London.
20.918. Cvusuions, E. M. Payn, London.
mﬁﬁd Raising Wixpnows, U. Koringer and A. Lagus,
on.
20,918. Air Extracrors, F. H. Wardle, London.
20,919. Wooo MorTise CHisEr, W Osment, London.
Eﬂiﬂﬁﬂ. NEw Ega-0N-LAND Rovuxpapovrs, E. Bush,
ndon.
20,921, STRETCHER JoixTs of UmprELLAS, W. A. Bind-
ley, W. J. Gell, and J. F. Boham, London,
20,022. SpixxiNe Corron, W. A. Phillips, London.
20,028, MANIPULATING Massga of Mgrar, C. Davy,
London.
£0,024. HeaTiNo by Gas, J. H. Dale and W. H. Bushell,
London.
20,925. Oprarsing Cavstic Lves, C. Luckow, jun.,
London.
20,926. Rores, E. F. W. Kipcke, London.
20,927, SLvice Gates, R. Hn&dMi.—{J. E. Whiting,
Ind .
20,928, Musicar IxstrumeENTs, T. 0. Underwood,
London.,
20,020, ArmiriCcIAL BuiLpinag Sronk, G, de Bruyn,
London.
20,980, AwrTiviciaL BuiLpixe Stonk, (G. de Bruyn,
London.
20.931. Spivwine Corros, A, Metealfo and C. J. Sumner,
Manchester.
20,982, Trars, F. Lamplough, London.
20,088, Tasrgs, T. C. Brown, London.
20,934. PropuvcinG Ixpia-rueeEr, W. J. Cordnoer,
Lnndu%
20,085, TirEs
iﬂndnn. i
20 ng:dFum or DECORATED Crramic Wang, A. Metz,
on.

20,937, B8aEET - MeTAL PurrEvs, C. A. Briuley,
i’.andnn

F. W. Bchroeder and P. W. Moran,

20,988, TrimmiNnG of Lapies’ Hars, A, E. Phillimore,
Birmingham,

20,939. MovLpkEp Brocks or Massgs of Sreei, L. Perin,
London.

20,940. SypHON WATER - WASTE PREVENTING APPa-
RATUS, R. Chantry and H. C. Milbank, Loudon.

20,041, Carrixe Exps of Corser StERLs, A. F. Raa,
London.

20,942 Propvomwe Corouvrine Marrers, J. Y. John-
son. — (The Badische Anilin and Soda Fabrik,

Germany,)
H. A. Eckstein,

20,948, METALLIC
London.,
20,044. WaEELS, H. A. Eckstein, London,
20,945, DExTIFRICE, F. P. Klein, London,
20,046, Awimar Wasa, 1. 8. McDougall, London.
Enﬂ:?h Cueaxixag Bmies' Borroms, B. 8. Miles,
naon.

20,048, CoxvERTING Roap Dust into Furw, E, Bpring-
born, London,

20,949, MeraL Fitrinas for FArTnEswarg, R. Bors-
dorf, London.

ﬂuﬁl}. ExTRACTING VEGETABLE 0118, A. F, Lundeberg,

ndon.

20,051, PyEumaric Tires, M. M. Dessau and The
Wa Tube Company, Limited, London,

20,052. PNEvMmaTic TirEs, M. M. Dessau and The
hapuha.ru Tube Company, Limited, London.

20,058. PxEumaTic TiREs, M. M. Dessau and 1he

Wapshare Tube Company, Limited, London.
20,964. Lockivo the Nors of Bours, A, Lége, London.
20 ﬂaﬁhn PurirviNg ALconoric Liguips, C. W, Ramsay,
.
20,956. ComprEssiNG AR, A. J. Boult.—(The Parke
and Lacy Company, United States )
20,057. Isprcator for TyPEwRITERS, M. J, Myers,
Birniingham.

Enﬂ BurxgRs for O1L Lases, J, Sharples, Birming-

HOLLOW-WARE,

SELECTED AMERICAN PATENTS.
From the United States Patent-ofice Official Gasette.

629,882, WatkEr-Tung STEAM GENERATOR, F. Wind-
ham, London, Bngland.—Filed February 98rd, 1895.
Claim.—(1) In a tubular steam boiler, the combina-
tion with a steam generator, two series of water-tubes
communicating with the generator and inclined
downwardly and outwardly therefrom in opposite
directions, mud drums with which the lower ends of
the tubes communicate, a vaporiser located beneath
the generator and intermediate the two series of
water-tubes, and a vapour burner beneath and con-

cating with the generator and inclined ""'""“',H
and outwardly therefrom in opposite directions, m
I drums with which the lower ends of the tubes com-
municate, a combined vaporiser and baille located
beneath the gemerater and intermedinte the tw

629,882

geries of water-tubes snd a vapour burner bemealh
and connected to the veporiser, substantially as
doseribed. (3) In a tubular steam boilcr, the com-
bination with a generating chamber, of a pivoted
float-plate within the chamber and baflle plates carried
upon the float-plates, substantially as described.

629,893, Locomorive BolLER, D. Drummond, Surbiton,
Bngland. —Filed Felruary 16th, 1898,

Claim.—The combination with a boiler having tubes
H, and a fire-box having double sides with water
spaces botween them, of a plurality of sets of inclined
water-tubes in the fire-box and between oppesite side

629893]

Jﬁ
|
1

s g: the first set of tuhes be'ng near the door of
I:Ea fire box and inclining in one direction ; the second
set being nearer the rear of the fire-box ; consisting of

a larger number of tubes, said tubes inclining oppo-
sitely to those of the first set.

629,003, ArraraTUus FoR CasTing Pio MeTan, J. M,

Hartman, Philadelphia, Pa.—Filed May 24th, 1808,
Claim.—In an apparatus for casting metal, a
series of moulds made of o sing'e plate of compara-
tively thin wrought iron or steel ; a series of mould-
frames, consisting of metallic strips, conforming
internally substantially to the shape of the mould

[629.903]

each of which contains one of said moulds detachably
eccured therein: a spout from which molten metal
may be fed : and a traversing device by which said
mould-frames with the moulds which they contain
are carried in continuous eerics beneath said spout,
substantially as described.

829,943, Daaw GEArR AxD BU¥rING APPARATUS,
7, Weslinghouse, Pittsburg, Pa.—Filed February
or buffing

20th, 1898,

Claim.—(1) In a draw 2}) tus, the
combination, substantia ﬁs as set forth, of intercalated
frictional devices, n wedging device for imposing
frictional resistance thereon, and means for ruluul:i
svid wedging device which are adapted to be in
during the exertion of maximum compressive strain,
operative as to releasing action, when, and only
when, sald maximum strain has been reduced. (2)
In a draw or buffing apparatus, the combioation,
substantially as set forth, of a housing carrying a
series of outer wedge bars, a wedge block, two or
more sets of carrier plates surrounding the wedge

EET I_ 3L
m T L L - I
L-;'-:.; o T TR T E‘:}"
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block and fitting inclines thereon, interlocking
members for ting the disposal of the sets of
carrier plates in determined serial relation, a series of
inner Wﬂdﬁsm rcatin& on the carrier plates and
adapted to against the outer wedge bars, tenons
on the inner wedge bars adapted to engage with the
carrier plates, recesses in the carrier egluﬂl:m adapted to
receive the tenons of the inner wedge bars, and of
different widths respectively, in the different sets of
carrier plates, relatively to the tenons of different
units or groups of the inner wedge bars, and n spring
abutting on one end of the housing and on the

nected to the vaporiser, eubstantinlly as deseribed,

adjacent ends of the carrier plates,
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