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ELECTRI CAL ENGINEERING I N SWITZER!JAND. 

THERE seems a general consensus of opinion that the 
late tour of the E lectrical Engineers in Switzerland 
wa_s very interesting and. instructive, besides being 
enJoyable. The lessons wh1ch may be learnt from it 
seem to divide themselves into two hea<ls :-It is possible 
to d~al either with the technical aspects of Swias work, 
or w1th the broader principles which underlie the great 
development of electrical enterprise which, has taken 
place there, and which shows no signs of halting but 
1·ather of proceeding a.t an accelerated pace. ' 
. The readers of THE ENGINEER being chiefly concerned 
m 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 
t~ confine wh~t fo~ows chiefly to more general considera­
t lOns. In estlllia.tmg the electrical work which has been 
done in Switzerland, it is desirable to recollect that 
Sw_itzerland _is a.. small country in itself, the whole popu­
latiOn of which 1s hardly more than two-thirds that 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 
en_t~red into ~lectrical work, a.nd the way they have 
util1sed electncal 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 ne>:t 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 
tha~ lo~al circumstances have in many ways been extra­
ordma.rily favourable for the development which has 
t aken place. 

The general price of coal in Switzerland to manufac­
turers si~uated close to railways is about £ 1 per ton, and 
the coal1s 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
sary hydraulic worlts 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 
Bow is not much altered, nor are the rights of owners 
of property or other water powers above or below 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-exi.stent 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 t ransmissions in 
Switzerland were founded on the use of continuous 
currents, and Colonel Thury, of the Societe d'lndustrie 
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 presroures 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 
polyphase alternating currents for power transmission, 
and there can be no doubt that under most circum­
stances in flexibility, convenience of handling, cost and 
cer~ainty, 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 l\lr. 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 tirm quickly began 
to put up installations on this system, which soon 
attained a great notoriety through the installation which 
was put up at the FrankfUrt Exhibition of 1891, when, by 
the joint enterprise of the Oerlikon Company, the 
Algemeine Electricitiitts Gesellschaft-s. large German 
company-and the German Government, some SOO-horse 
power were transmitted a distance of 112 miles with a 
comparatively small percentage loss. Not long after 
this, 1\Ir. 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 
Engineers, and now employ about 1800 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. 

n 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 a.n 
Englishman, who, like ma.ny 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. Browu, we believe, married a. German lady, and 
ultimately became connected with the celebrated nrm 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 Mt-. Brown, sen., are now intimately 
connected with the management of Messrs. Sulzer's works 
and the locomotive works which adjoin them, while 1\Ir. 
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 of 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 ~ssrs. Sulzer's 
employ, or about 20 per cent. longer than E nglish 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 skilled 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 
single man can work even an hour or two after hours 
to finish a job without fi rst 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. Partly 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 used 
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 ta..x 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 tu.x of 20 per cent. on the cost of 
telephone communication, and is thus a very bee. vy 
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 numuer 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 short, 
there are obviously a. number of other methods of com­
munication. But the reel 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 
private enterprise. In Switzerland the same result has 
been achieved by the Government. By which means 
the public in these countries have been able to obt ain 
these advantages at the lowest expense it would be bard 
to say, as the circumstances are so very different. 

From the first the Swiss Government have adopted the 
enlightened policy of endeavouring to give ell the advan­
tages which could be derived from the use of the telephone 
at as low a cost as would cover interest on capital employed. 
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Believing, like the other nations of the world except our­
selves, that the fa~ilities 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 
E lectrical Engineers' tour, namely, the inspection of 
electric power, tramway and railway plant. 'l'he manner 
in which electricity has been utilised for each of 
these purposes is worthy of the most careful study. 
'J.'ake, for instance, the power station at R.heinfelden, a. 
few miles from Basle. The R.hine 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 ex-tensions. 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 fad, 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 E lectrical 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 int eresting things, if not the most 
interesting thing, seen in Switzerland by the E lectrical 
Engineers. This railway, which is about SO 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 ovE r it. 
It is, however, regularly worked by electric locomotives 
of about 240-horse power eaeh, 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 dispel 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 nmning 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 continue.lly 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 E lectrical 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 sa.w 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 t ogether, 
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 
!ruitful of the results of this memorable and success­
ful tour . 

BRITISH AND AMERICAN MACHINE TOOLS. 
No. I. 

A COMPAlUSON OF THE CO::\IDITION.' 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 
this 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 m ust 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 largely interested in thfl 11se 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 practica.lly 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 Unibed 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 . . . . . . . . . 0 0 0 ••• 

1896 000 ooo 000 000 000 

1897 (year of the strike) 000 

1!!98 00 000 000 000 000 

000 

000 

000 

£ 
86,165 

1 fcl,849 
337,528 

000 000 000 312,960 

,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 increasing, 
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 affairs, 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 th& 
globe. A fair comparison, therefore, of the machines them­
selves, and the methods of manufa.ctw·e 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) I ts 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 fa.ir 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 t ransporting 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 occupying their present high 
position in the engineering world. 

The natural advantages of the country it!telf are too 
apparent to require comment, producing as it does a.ll 
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 produce it ourselves, 
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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 low rate. 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) The 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 
proposa.ls and suggestions a.re treated with a respect and 
consideration which 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 unilorm 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 machinery 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 that, instead of having a. uniform rate, the Ameri­
cans charge a. different price for goods less than three 
tons, and tha~oods which are packed are carried cheaper 
than those wliich are unpacked. 

&\tes per ton. 
--
Unpacked Packed ma- Lots of ma-

To New York from Dl.stance. machinery chinery chlnory 
under 9 t'na under 9 t'ns over 9 tons 

weight. weight. weight. 
.. 

Miles. £ 1'. d 0 £ s. d. £ @. d. 
Boston 00 0 000 00 223 1 11 10 0 18 9 0 15 0 
Buffalo ... 000 00 424 1 16 6 1 10 11 0 15 0 
Hartford oo • 00 0 000 ll3 0 lis 9 0 15 11 0 9 4 
Philadelphia 89 0 0 - 0 16 10 0 10 8 000 00 I 
Washington 000 00 0 228 8 6 6 1 8 1 0 15 0 
Cincinnati (Ohio) 000 i58 3 0 11 2 13 5 1 4 4 

To compare, therefore, the above rates, it is necessary 
to take the average of the three tables as shown in the 
following schedule: -
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hundred factories in the United States, the writer is 
unable to rece.ll more than one instance in which a.d. 
mission was refused, and this was where a. new process 
of special manufacture, almost in the ex-perimental stage, 
was being developed. 

This practice of welcoming visitors is not confi~ed to 
foreigners only, but is equa.lly extended to tbetr own 
fellow-countrymen, and even to competitors. It is not 
too much to say that in America nearly all the largest 
manulacturers of machinery are not only acquainted with 
one another, but in many cases are intimate personal 
friends. The result is that when business ca.lls an 
engineer to a. town where a. competitor is established, 
be will usually find time to pay him a. visit, excban~e 
ideas, and go over his factory. Consequen~ly both ob~am 
some fresh notions, hear what their compet1tors are domg, 
and receive an additional stimulus which cannot fail to be 
of advantAge to the engineering community at la.rge. 
And manufacturers obtain success, not so much by 
adopting a. good method and concealing it . from others 
as by improving upon what others are domg, 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. 1\f ore­
over, as be 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 instinct 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 preruium to learn his business in an engineering 
workshop, but usua.lly spends some years at one of the 
excellent technical schools, 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. situat ion 
as working ht~.nd in some firm, commencing at the lowest 
stage, and rising as rapidly as his industry and ability 
will permit. 

Rate!' in England. I Avorogo mtes for corrcspondin~ Although we boast some technical schools in this coun-
<tiMt.llnccs in Amerlcn ------ --:---- -- try, they are not yet up to the mark, and the engineer , 

From London to 
I Dl~-
t.'lnce. 

Rate pet 
ton. 

To Now Yotk 
from 

Di-1· 
tan cc. 

Aver· 
age 
mtc 
per 
too. 

- - ---·--1------1-----------1--
Liverpool oo• 

Glasgow 000 

Bristol 000 oo• 

Southampton 
Hull oo• oo• 

Miles. 
00 201 
00 401 
00 118 
00 79 
00 0 181 

£ s. d. 
1 5 0 B1ston oo• 

2 12 6 Buffalo 00. 

1 2 6 Hartford 00 . 

0 5 0 Philadelphia 
1 5 0 Washington 

Miles. 
000 223 
00 0 1 424 
000 113 
000 89 
000 228 

0 

0 
c s. d 
111 
1 7 
0 14 
0 16 
1 16 

6 
8 
0 
6 

recognising this fact, prefers to educate his son profes­
sionally by apprenticing him to a firm of good standing, 
where he will have the opportunit.v of acquiring a. 
thorough knowledge of his business. The result is that 
the majority of pupils at our technical schools are sons 
of people outside 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 bands, the pre­
judice being in favour of engaging mechanics from among 
the working rather than the more highly-educated 
classes. 

From the above it will be seen that the general condi- As things A.re, both the English and American systems 
tions in America from a manufacturing point of view are of training have their advantages. In the case of the 
at least as favourable as those in our own country. former, the premium apprentice leaving school without 

We will now consider the character of the people them- that commercial instinct which appears to be part of the 
selves. The American is essentially a business man, and, American boy, comes at once in touch with a business 
above a.ll, never loses sight of the fact that he is in busi- concern, and sees engineering conducted on commercial 
ness for the purpoRe of making money. To succeed in lines-a. state of things widely different from the manu­
this be recognises that he must produce the best possible facturing of small articles in the workshop of a technical 
article at the lowest possible price, and he is therefore school for the admiration of his relatives at home. 
more ready than we to lay out capital, sometimes rashly, On the other hand, it is contended that a youth, whose 
to attain this end. An English manager who buys a parents have spent a. large sum for the privilege of 
new machine or makes an expensive apparatus in order having him taught, is not made to work as he would be 
to cheapen the cost of production, should 1t turn out a under masters at a technical school, that business punc­
fa.ilure, will certainly bear of it from his directors. In tua.lity- and to be at work regularly at six o'clock in the 
America. an experiment of this kind is often looked upon morning is a. severe test-is not insisted upon, and further 
as a legitimate trade expense, and it is not uncommon that he has no opportunity, unless he is sufficiently 
to bear an engineer remark of a certain type of machine interested in his work to attend night classes, of learning 
that he has tried it, and having found it of no use, has anything of theory while serving his time. Be this as it 
relegated it to the scrap heap. By this be does not may, it is evident that both systems are good from the 
necessarily mean that the machine will not do its work fact tha.t each produces good men. 
well, but that he has found something which will answer 
his purpose better, in which case be does not hesitate to 
purchase the new tool. In fact, with him it is not so 
much e. 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. 

SOME NOTES IN RUSSIA. 

(From a Special Cont1'ibutor.) 

VI.- RAILWAYS AND WATERWAYS. 

IF one deaired a. comprehensive single-sentence defini-
It is in this spirit of enterprise, carried sometimes to a tion of Russian railways, to call them "both the best 

point of rashness, that the Americans as a. nation differ and the worst in the world " would not be much beside 
so essentially from ourselves ; and while, no doubt, the the mark. To the Englishman, brought to Russia on 
individual may sometimes suffer from want of caution, it business, a. Russian railway may represent the quintes­
is in the nature of things for the survivors to profit by sence of what should not be ; but regarded from some 
the mistakes of others, and without doubt it is largely other standpoints- not necessarily entirely Russian either 
owing to this characteristic that the Americans have -we might copy some things with advantage. So far 
advanced of late years with such extraordinary rapidity. as Russia herself is concerned, the railways are admirable ; 

Anyone interested in the question of manufacture who the country is happy in this, that time is not money 
visits America cannot fail to be impressed with the cour there, and only comfort needs consideration. To com­
tesy of the business people, and the freedom allowed to a pare a Russian with a British railway is, therefore, for 
visitor wishing to see over any works or factory. An in this rea.Ron, idle. 
traduction is unnecessary. It is sufficient to send in a. In one way and another Russian railways have lately 
card, and permission to view the works is readily granted; come in for a good deal of description, the repetition of 
nor is there any tendency to withhold information; quite which here would be of no particular advantage. I pro­
the contrary. Usua.lly a member of the firm will a.ccom pose, therefore, to confine myself as much as possible to 
pany the visitor, explaining in detail anything of special certain minor details of interest to which attention is 
interest, and pointing out any novelties and improve seldom or never directed, viewing the matter entirely in 
ments. It is rare, indeed, after a. visit of this descrip the light of the traveller. 
tion, to leave without having seen a. good deal to admire, The speed of Russian trains is a. subject by now worn 
and without a. gratifying feeling of having added some tolerably threadbare ; most people a.re cognisant of the 
what to one's own experience. Having visited over e. 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 ltussian 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 to be at the 
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 the 
authorities, after looking at the passenger, thinks he 
can aftord 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. 

\\' irba.lleo, the frontier station opposite Eydtkuhoeo. 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 
sma.ll river, the German side of which is flat marsh land 
for a good hundred miles. On the Russian side there are 
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from Osteod-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 ,•anish, 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. l:;ome 
of these locomotives, a.t a little distance, do not look 
very unlike "Puffing Billy "-they suggest that engine at 
any rate. Others reca.ll our l\Ietropolitan Railway. All 
burn wood, petroleum, and rubbish, and discharge a.n 
abnormal number of sparks. 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. British engines are regarded a.s 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 t rades. 
Russia is somewhat of a. " dumping-ground " for the 
Germans, a practice that tells in favour of our rivals at 
present, but which must eveotua.lly tend to our benefit. 

The first Russian railway, from Petersburg to Zarsko­
jeselo, was opened in April, 1838. Its length was only 17! 
miles. It was a single-track line, very solidly con­
structed, a.t a cost of .£12,000 per mile. It a.t once paid, 
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Fig . 1- RUSSIAN RAILWAYS TO CHINA 

fir forests and the everlasting Bat plains alternately. 
Wirballeo 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 wagoo­
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 
11 supplementary." Roughly, the first-class is 16s. from 
Wirballen to Petersburg, the second class lls. 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 
11 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 
needR 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 wagoo-lits, a corridor on the left 
hand, the compartments to hold four each, a. lavatory a.t 
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 a.t 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 
sutlices 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 Osteod to Wirballeo, and thence to 
Petersburg two days a week. In this way one can get 
from London to Petersburg in about fifty hours; by 
the ordinary through express the journey takes something 
like threo and o.-holf 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 Gerstoer was its 
engineer. In 1845 the Petersburg-l\loscow 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 30th 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 
Wirballeo and to Warsaw. This latter place was con­
nected with Moscow, whence the line was carried to 
Nijoi Novgorod. A main line runs from Kharkov to 
Nikolaieff. A main line also runs from l\Ioscow 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 Kra.snovodsk vUl Askabad, Merv, Bokhara. to 
Tchemkent, and Kokan in Turkestan. It is thence pro­
jected to Kulia. on the frontier, and down across middle 
China to Pekin. The famous Tra.ns-Siberia.o Railway 
may also be said to start from Moscow via Toula to Samara 
on the Volga.; thence it runs to Irkutsk on Lake Baikal. 
The accompanying sketch maps, Figs. 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, whic:h, a.s it lasted from the 
oth 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 Kra.snoi:arsk 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. Panam a. Canal but for the energy of the 
projectors. The difficulties that have been encountered 
are far heavier and more varied than is geoera.lly sup­
posed, and the expenditure one way and another has 
been colossal. 

l"rom Vladivostok, tho original terminus, Lhe lino has 
been working to Khaborovsky for just two years. This 
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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 1\Iukden 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 
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Fig . 2-RUSSIAN RAILWAYS AND SHIP CANAL 

or little, the Russian Government is sure to take care 
that if any J ohanoesbergs 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 i in such an enormous country 
this will pay better, and it is a.t least open to doubt 
whether purely military reasons would ever have pro­
duced the line-a bruised reed for military operations . 

0 ,. - ~- ~ .... , •• 

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 ltussia.ns 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 1 98, 
only a. very sma.ll percentage were convicts. The rest 
were free emigrants. So great is the desire to go, that 
many emigrants havo tramped a.)} the wa.y to the Amur 
province, a. three years' journey. 



416 

The fact is, that much of Siberia. is extremely fertile, 
and to all intents and purposes it is Russia's Canada.. It 
is a. country of boundless possibilities, a.s yet virgin. 
The railway is needed t) open it up, a.nd its 1·aison 
cz't: t re lies there. 

Fares on Russian ra.ilwa.ya are very low-a species of 
80ne system is in operation; 3000 vers ts, roughly, 2000 
miles-1989 is the exact figure-can be traversed for about 
.£2, a.ga.inst the .£8 odd it would be by our parliamentary 
trains. On the Tra.ns-Siberian R 1.ilwa.y the first-class 
supplementary fare is about 53. 6d. for a single night, a.nd 
lit~le over a. pound for six-the time taken in reaching 
Kra.snoja.rsk from 1\Ioscow. 

Nearly a.ll railways a.re State owned; such a.s are not 
are in process of being so. At the end of last year 
27,644 miles of railway were open, a.nd 7426 building. 
Canals and waterways are intimately connected with 
railwaya in Hussia. The projected Daltic-Euxine Co.na.l 
has been deaH with in a previous article. For mercantile 
purposes this waterway already exists, thanks to the big 
rivers and junc tion canals. Siberia has some 2 ,000 
miles of navigable rivers, and there arc 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 a.go 
there were fourteen principal canals in E uropean Russia. 
This included the B!:l.ltic-Euxine waterway completed in 
1801. It united branches of the Dnieper and Duna; the 
artificial part of the wa.terwa.y is less than twenty miles 
long. N '.\tu r e ha.s done the rest. 

llARBOURS AND WATERWAYS. 

MOILlrcal.-Tho first of the piers which form part of the 
works for the improvement of the harbour of Montreal has 
been completed, nnd the Dominion steamship Roman berthed 
there, the captain expressing the opinion that this pier "was 
superior to anything outside of Liverpool." The pier is 
lOOOft. long, 300ft. wide, with SOft. 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 bo 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, 
9ft. in width, being filled with stone, and the remainder with 
material dredged from the harbour. 

The works of which this pier forms p~rt, after along 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 
1891. The scheme was designed by Mr. John Kennedy, 
1\f. 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 materia l 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. Tbo quantity originally required was estin1ated 
by" scow measure," that is, the cubic contents of the barges; 
but as the work went on, it was found that it took l f 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 met:\Suro, but only on the 
work actually done. 

Within this Guard Pier the harbour hns been dredged to 
27~ft. a.t low water, a depth which can be further increased 
when required. The Lachine Canal connects with t he 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. Projecting from this roadway, at an acute angle, 
are to be three piers similar to that already described, giving, 
wi th the now shore wharves, about 15,000 linear feet of deep­
water quayage. These works have been necessitated by the 
growing trade of Montreal, about hall 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 
Grea~ Lakes ; and is the terminus and headquarters of the 
Canadian Pacific Railway Compally, 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, aud St. John. Its trnde and 
importance as n. centre of distribution for the Dominion of 
Can.l.da is due almost entirely to the improvements which 
have been carried out in the navigable conditions of the St. 
Lawrence. Montrea.l is 986 miles from the Straits of Belle 
I sle, and is situated at the head of that part of the river 
which is n:wiga.ted by ocean-going steamers. Originally 
owing to sho~~ols in the channel, vessels drawing over lOft. 
could not reach l\Iontreal during low water in autumn. In 
1844 the deepening of the river was undertaken by the 
Government. In 1865 a channel 20ft. deep had been 
attained. In 1878 this was increased to 22ft., and 25ft. in 
1882 ; and in 1888 27ift. was secured at ordinary tides, 
which do not affect the channel beyond Three Rivers, about 
70 miles below Montreal. Since then a depth of 27 ~ft. has 
been secured all along the channel nt the lowest water in 
autumn, a.t the part of the river which is beyond the influence 
of the tides. 

The shipping traffic has grown ns the dredging improved 
the navigable depth, and increased from 629 sen.-going 
vessels, of a. tonnage of 683,854, in 1883, to 734 vessels, of a 
tonnage of 1,006,00'J in 1894. The average sizo 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 become improved. One very importan~ step in this 
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direction ha'3 been accomplished within the last few weeks 
by the opening of the Soulan~es Oana.l, C?nn~cting La~e 
botario with the river, and formmg the last hnk m the charn 
of improvements which the Government have for some years 
past been carrying out, at a cost of about £13,000,000. Boat1.1 
drawina 14ft. of water can now pass from the sea to the 
lnkes. o By this operation the coat of transporting lake 
freights to tide water can be reduced to a level beyond the 
possibility of competition by the American waterways. 
Russia?~ po1·ts.-The statements which have recently been 

in circulation M to the effect tho.t the proposed canal for 
uniting the Black Sea and the Baltic was to be c?mmenc.ed 
forthwith, and that contracts had been entered rnto for 1ts 
construction, do not appear to bo correct. The Times cor­
respondent a.t St. Petersburg, on the authority of the Assistant 
Director of the Ma.ritime 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 probn.ble 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 Ra.il-.vay. The Imperial Exchequer is already over­
burdened with the financial responsibilities of this great 
railway and other costly works in the Far East. 

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. It has been determiMd to 
separ11.te as far as practicable her great naval arsenals and 
fortresses on the se9.board 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 crea.ted twenty miles further inland 
and nearer St. Petersburg, but even with this the accommoda­
tion for m erchant vessels trading to this part of Russia is 
very limited, and frequent ly 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. I n 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, o. 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; 
Ma.riopol, 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 tra.ding 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 t he vessels carrying grain, the chief export from this port, 
generally draw 20ft., thL.<~ sandbank is a great hindrance and 
danger, frequently from three to four vessels being stranded 
on it a.t one time. The attention of the Russian autho­
ri ties had frequently been called to the growth of this bRr, 
but so far nothing hns been done to dredge it away. 

Three important works in the South of Russio. have now 
been finally elaborated for examination by the Minister of 
Ways and Communication, namely, the excavation of a sea 
canal between Kberson, 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 
Dnnube. 

ENGINES FOR THE SHEFFIELD ELECTRIC 
TRAMWAYS. 

WE give this week as a supplement drawings of one 
of two pairs of vertical en~ines which are about to 
be erected for the Sheffield C1ty Council, which engines 
are to drive electric generators for t ransmitting 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 
par ticularly interesting in showing the results of one British 
maker's investi~ation into the stress which is likely to come 
on slow-speed d1rect-connected traction sets. 

Mr. H. W. 1\Iorley, of the firm of Cole, Ma.rchent, and 
1\Iorley, L imited, of Bradford, the builders of t.hese engines, 
writes us as follows respecting their design and proportion. 

"The engines are designed to drive a. 500-kilowatt electric 
generator, which generator has been supplied 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 short 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 overlond 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 lvad, if the engine is designed for iLs maximum load on 
the low-pressure cylinder, and for its minimum load on the 
high-pressure cylinder, adopting the usual factor of safety 
which stati<'uary 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 nre 
more: lia.~le to prime,, a~d this requires additional pre­
cautiOn m the proport10nmg of the parts, and the drain­
ago of the cylinders. The variations in load also have nu 
eflect en the bearings, which require to be of more ample 
proportions than the usual practice. 

"The engines illustrated are arranged to run at a. normal 
spe~d of .nine~y r~volutions per minute. The high-pressure 
cylinder IS 20m. d1ameter, the low-pressure cylinder is 40in. 
di~met~r, and both are 3ft. 6in .. st~oke. The piston-rods are 
4~m. diameter, and the crank-pm JOUrnals 6iin. diameter, by 
8m. long. The fly-wheel is built up in sections, having a 
separate boss, eight arms, and eight separate segments. The 
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boss is constructed in a similar way to that illustrated in 
your paper on January 14th,, 1898, and Lh_e arms are secured 
in the same manner. The nm, however, IS secured together 
at the joints by arrow-headed tie bolt~, a.n~ the _section of 
the rim is adjus ted so that the reduct10n m sect•on for the 
tie bars does not materially a.ftect 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 a.rl?ls· 
No piece of cast iron in the fly-wheel, under normal ru~rung 
conditions, is stressed above 1000 lb. on the square mch. 
Even in tbo best conduct.ed 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 o! ve_ry heavy short 
circuits not only has the generator behmd 1t a known and 
limited power of the steam engine, it also has the .ene~gy of 
the fly-wheel, and in cases of very su~den short CirCUit the 
energy of the fly-wheel is of very considerably more account 
than the power of the engine. To take 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 cas.t on the armature 
spider. The two are accurately machrned and securely 
bolted together on the shaft. The stresses then are tran~­
mitted from the fly-wheel to the 11.rmature by means of_ this 
coupling, and the shafL is entirely free from any torsiOnal 
stresses which a re to be transmitted from the fly-wheel to 
the ar~a.ture. 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 b~en 
very much exaggerated. For many years m mill prad1ce 
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, ruagnetic pull has also 
to be allowed for. This magnetic pull can be a very con­
siderable quantity, and, I believe, in the generator which is 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 wore one-eighth out of centre, it would amount 
to about forty-four tons. These amounts w~uld vary und~r 
different condit ions of load, but may be cons1dered apprOXl· 
mate. Arrangement~, 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 !'haft; the .fly-wheel 
also fits in a. similar way, and, as above pointed out, they are 
bolted together by a. coupling, thus reinforcing Lhe shaft for 
bending strength. The shaft, however, requires to be larger 
than usual so as to give an extra bearing area. and allow for 
par t of the magnetic pull. The size of the shaft in the 
Shetneld engines is 15in. diameter in the necks, and 17in. 
diameter in the middle. E ach of the main bearings is 30in. 
long. In order 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 t he 
ver tical engines, as the covers are more accessible. The 
cylinders are jacketed, the steam passing round the barrel on 
its way to the stenm 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 vn.lve 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 ~ear, 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 50 lb., and of the low­
pressure cylinder 156lb. F or 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, ns 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.'' 

BETWEEN January 13th, 1808, and August 13th , 1899, 
new lines or railway or a total length of 3lil 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 tbe total length 
of railwnr,s in the whole Russian Empire on August 13th last was 
30,321 m•let~, of which 5<165 miles nre lines with a double track. 
European Russia possesses 15,499 miles of State railways, or which 
total 4418 miles are double-track lines, and comprise 9 ~miles of 
double track. Thus the main railway syl!tem of European Russia 
has a total length or 24,917 miles, including 5406~ miles or double­
track lines. 'l'bo secondary railways have a length of 410i miles, 
inclusive of 16~ n:.iles of double tracks. From these figures it will 
be seen that the entire railway system of European Russia amounts 
to 25,357t milos, which include 61~ miles of double track. Asiatio 
Ru86ia possesses 3043! miles of railways, and the Grand Duchy of 
Finland 1620 mile!. 
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'VAR HIP UNDER CON TRUCTION IN THE UNITED KINGDO~J. 
M.I.C.E., and William Newbiggiog, Assoc. M.I.C.E. • econd 
edition. L?ndon: Waiter King, Office of the Journal of Ga~· 
li!Jhting. 1899. Price 5s.- The lirst edition of this useful little 
volume appeared in 1891. The present edition has been revised 
and e:rteoded by the addition of recent judgments delivered by 
the superior court!. The rating of water and electricity works 
is now included. 

I~ order to afford a comprehensive view of the shipbuilding in progress throughout the United Kingdom, the 
fo~lowmg state~ent of the war vessels which are at present under construction has been compiled by Lloyd's. For 
thts statement, 1t has been assumed that a vessel may be regarded as" under construction " from the commencement 
of the laying of her keel to the ~ime when she is ready for her steam trials. Of course, when this latter stage is 
r eached, the guns have u sually still to be placed on board, and the vessel to be fitted out, before she is r eady to be 
commissioned ; but she is, nevertheless, structurally complete. 

Tabltl of • 'Jllaru : Containing tlu l1·ue &,t,are Q/ ec:t~·y Foot and 
F raction, tlurenfj.-om 0 to 100jt., adcanetng by one-li.dunth of all. 
inch. By John L. UaJI. New 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 sqUD.re of 100ft., rising by sixteenths of an inch. The 
paging correspond!! with the tables, so that the place required is 
readily found. The system of tabulation is good, and as tbe book 
is quite small and thin, it ought to find favou r with those who ose 

At .Royal D J< kyard. At privah yards. Total. 
Description. Nationality. 

Yard. No. Displace· 
ment. Yard. No. D:splace­

ment. No. Di-place­
ment. 

tables of square feet. ' - - I ---------- ------ -------1----·--.-- - ---- - --
Tons. T .>os. Tons. 

2 30,000 
2 30,000 

1 
2 

12,950 
1st olnss battleships f Cbatbam 

·.. Portsmouth l 
D3vonp:>rt 

2 30,COO 

B urow 
Birkenbead 
Blackwall 
Jarrow 
Burow 
Clydebank 
Glasgow 
Govao 

a 
26,950 
40,950 }13 184_850 BOOKS RECEIVED. 

La Tili!J1'«JJ!tie 1an& Jilt . Par Andr<! Broca. Paris : Gauthier· 
Vi!Jars. 18911. Price 3f. 50c. 

1st c'ass a rmoure:i cruisers 

tlritisb . .. . .. . . . • 

1st ch ss protected cruiser .. . 
2nd class pro! ected cruiser .. . 
3rd class protected croi>er ... 
Sloops . . . . .. . . . ... ... 
Gunb:>at1 ... .. . ... . .. 

Torp3do boat destroyers ... 

l Royal yacht ._.. ... . .. ·.·.·. 

Total... . . .. . 

Armoured vesseld . .. ... . .. 

Protected orui3er ... 

-
Pembroke 

P.:m':lroke 

Cbatbam 
Sheerness 

Pembroke 

Foreign, or not stated Torpedo boat destroyers ... -

Torpedo boats -. . . .. . . . . 
River gunboats -. . . . . . .. . 

Total ... -. . . . . . . . . .. . 
British and foreign Total... -... . .. . .. . .. . .. 

-
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Elenumts of Precise Surveying and Geodesy. By MAXSFIELD 
111ERRIMAN, Professor of Civil E ngineering in Lehigh U ni­
versi ty. First edition, first thousand. New York : J oh n 
\\'iley and Sons. L ondon : Chapman and H a ll, Limited. 
1899. 

O RDI NARY 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. U nless, therefore, a civ il engineer, like 
his military brethrer., should be engaged in im­
por tant and extensive trigonometrical and topographical 
surveys and triangulations, only a comparatively few of 
the p rinciples of astronomy and geodesy are really essen­
t ial 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, a.n ovaloid or a geoid, all of which figu res 
are treated of in a h istorical 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 tbemsel ves, 
and demand therefore special courses of s tudy 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 u seful 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 u se of long steel tapes, as they have 
proved capable of giving exceedingly accurate results, 
and a high degree of precision may be obtained more 
i!heaply with them than by any other method. 

While stating that it frequently happens that the 
t ransit and theodolite are employed for levelling purposes 
in topographic surveys, the author is careful to point out, 
and repeats his warning on page 230, that the method of 
running sections by vertical angles is not one to be 
generally recommended. He remarks-and we perfectly 
concur with him- " in no case, however, can this work 
attain a degree of precis ion comparable with that done 
by spirit levelling '' It m ay be noticed that in the 
chapter on " Spherical Geodesy," the honour is awarded to 
a Frenchman named l 'icard, as the first to use spider 
lines in a telescope. There has always existed a good 
deal of discu ssion respecting who was the firs t to 
introduce cross hairs in the focus of the te lescopes of 
surveying ins truments . It is a mis take to suppose that 
spiders' webs were adopted ab i11ilio. They were not in 
use until about the year 1773, when Fonta.na advocated 
th~ir claims. La.~terly the credit of employing horse 
ha~r~ for the fi~st ttme has been given to an Englishman, 
William Gascotgne, who alludes to both hair and thread 
250 years ago. J>ica.rd 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 s ilver and platinum have both been 
incl~ded in their m~nufa.cture-have been altogether 
abolished, and fine pomts of metal or glass reaching only 
to the centre of the field of vision substituted for them. 
I n all geodetic triangulations, which subject is well and 
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Glasgow 

Birkenbead 
V verp1ol 
Birkenbead 
Cbiswiok 
Clydebank 
Go van 
Hebburn 
Hull 
Jar row 
Sunderland 

Burow 
Clydebank 
Elswick 
L?w Wa' ker 
Birkenbenr.l 
Cbiswick 
Clydebank 
Elswick 
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Cbiswick 
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1/w.tfOI' ado;.m ctd St!Jdenu. By Edwin Edser. L·mdon: Mac­
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1 /,e Kltmmt&nj' l'lty&irsfor me i1t lligh &lwols. By Henry Crew, 
Ph. D. L?ndon : Macmiltan and Co., Limited. 1899. Price 63, 
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. I naly:e Chimi'tUe fiualitati,·e. Par 1\:l. E. P.:zzi-Escot, Encyclo· 
E<!die ::>cientifique des Aide .llf<!moire. P.uis: Gauthier- \'illars, 
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The Con.st1·uction. of R oad1 and StrutJ, ,ritl• llistr,rical Sketch. of the 
Dutlopmertt of the A rt of Road-making. 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 Uto"~Mtry for advanced Studenls. 
Adapted to tile RtrJUirt~nents Q/ the Advanced Stage of the Soutk 
f(en.sington Syllabus. By Joseph Harrison and G. A. Ba.:randall. 
London : Macmillan nnd Co., Limited. 1899. Price 43. 6d. 

The Olt.t11tiral Tl'ade J ournal of 0/tem.ical Manvfacturt~·a, M er­
chant&, A gentl, and JJrokt~·l, AsSO!ftrS, and Analysts, and Na!.:er& of 
Olttmical Plant and M att1-ials i1~ Um.1.t Britain and Ireland. 1899". 
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&pol't to tlu. llolt. Samuel 11. , llhbridge, Mayor of the Oily of 
Philadd]Jiti.a, o1t tlte .E~:ttnsion and lmprort~nent oj Uu. W'ater Supply 
of tlu. Utty of Pkiladel]Jhia. By Rudolpb Hering, Josepb .lll. 
Wilson, Samuel .M. Gray, Commissioners, Philadelphia. 1899. 

practically treated in Chapter IX. , the ma.in features are h THE lN=>TIT!:TtON 0t Ctnt. E:-om:SEERS.-The meetings of this 
com~on tot_ e engineers of every country, although the Institution will be resumed on Tuesday, November 7th, at eight 
detail~, t hat 1s, ~be mode of applying the common princi- p.m., when the president, Sir Douglas Fox, wiU deliver an address, 
pies, IS suscepttble of considerable va.riation. Thus the and after the rresentation of the medals awarded by the Council, 
prel!minary reconnaisance, the location of the proposed will bold a reception io the library. 
S~attons an~ landmarks, the arrangement of signals for PROFESSOR HtEOU;n A:SO THE CH.\RLOTTE:\BL'RG CENrENAR\',­
diff~rent d1stances, the observing of the necessary On the occ83ion of the centenary of tbe Technical High School at 
honzontal angles, and the computation of the Charlottenburg, tho .Re..:tor, Professor .Riedler, being desirous of 

1 
m:uking the event by some durable memorial, ha<t prepared a 

tri~ng es in both the primary and secondary review of the growth and development of the high-speed motor in 
senes of triangulation, are alike indispensable to connection with those applications with which be has been more 
every la rge survey. \Vhen obsen-ing in this chapter particularly associated, namely, pumping engines, air compressors, 
that during ~he progress of field work vertical angles are and blowing engines, the examples being selected over a very wide 
ft t k th 1r d all d d l d range both 10 Europe and An:erica. Tbis, however, has gone so 

o en a. en m e manner a. ea Y · u e to, it is ai far beyond the dimensions originally planned as to have developed 
down as a rule that J)Uch angles are always to be measured into a volume wbicb, under ordinary conditions, could only be sold 
b:Y an instrument having a full or complete vertical at a price beyond the reach of mnoy at least of the younger mem­
cncle, so that the double altitude or double zenith distance bers of the profession whom the author wishes especially to reach. 
may be obtained by reversal. The practical gist of this He has, therefore, determined to bear the whole cost of the pro-

t t 1 •t If · t · duction himself, and to present the work to the Verein Deutscber 
s a~eme_n reso ve~ 1 se m o _a caut10n to young engineers fngenieure, subject to the conditions that it be sold at a moderate 
not to mves t thetr money m the old-fashioned cradle pnce, and that the whole of the receipts be applied to the Hills­
theodolite, which is fitted with only a semicircular vertical kasse of the Society, a fund which is similar to the benevolent 
arc, and is not yet quite out of date, although all but fund of the Institution of Civil Engineers. 'fbese conditions 
super seded by the more modern transit pattern. Six having been accepted, the work will shortly be obtainable from 
tables are added at the end of the volume, a nd the use Mr. J ulius Springer, 3, Monbijou Platz, Berlin, N., at the price of 

d 1 t• f 12 marks per copy. The title is" Scbnellbetrieb," and from the 
an exp ana ton 0 them is given in Chapter X L t.able of contents circulated with the notice, we gather tbat it is a. 

Beyo!ld mention~g that photographs of the portions of volume of 533 quarto pages, with about 1300 illustrations and 
the honzon, where 1t seems probable that stations may diagrams, and includes notices of the newer developments in tbe 
be placed, should be taken, the author makes no further class of engines treated, including a final study of lbe blowing 
allusion to the application of that wonderful process to engine driven directly by blast furnace gas. As the offer is not 
th f \ r restricted to mombers of the Society, we reproduce the above in· 

e purposes o surveying. ' e may, ther efore, be excused formation from our contemporary the Zeiluhrift du l'ereinu 
if we very brie~y refer to t~e recently great and highly Deutuher l ngt•Lit11re, as likely to be of interest to many of our 
useful progress 1t has made m that du-ection. The title readers. 
of ~· Photogra.mmetry " h~s been bestowed upon the art, Yon~sllmE Cot.t.Eto~:: EN(oll-a;EIUNO SocrETY. -" Workshop 
whtch enables plans, sec t10ns, and exact topographical Training witb Technical J:::lucntion " was the subject of the opening 
mea~urements to. be obtained by means of photographs. le~tur~ of the tession in_ tbe engineering department d the York· 
Durmg an extenstve survey carried out in the Tyrol three ~htre tollege, by Mr. Wtlson R artnell, 1\I.I..ll'l.E., Mr. H. McLaren 
year_s ago, for th_e _purpose of investigating the action of m_tbe chair. Tbo lecturer urged that workshop training-often 

l h mtsunderstoo~ by studoots-was nece&ary to the engineer in 
g aeters, t e pos1t1on of 2000 points was ascertained by order to fit btm to take any useful position in engineering works. 
means of photography . The points thus fi xed were at an Studonts bad front time to time applied to him for places, but as 
altitude varying from 7200ft. to 12,800ft. above sea. level, tbey bad ha~ no workshop training be was compelled to say they 
an~ a plan of them was _plotted to a scale of uhoo in ~ould not sutt. The manager of a large works employed in one 
whlCb separat e contour hoes 32ft. apart w ere delineated. mstance a draughtsman who bad bad technical instruction but no 
About the same period some noticeable photog""'pht'c practical exp?rience, ~nd that man pr~ved a great disappointment 

.... -be was of httle servtco. A man mtgbt have won a Wbitwortb 
surveys were successfully undertaken in our Dominion Scholarship and yet, without practical experience in the workshop 
of Canada. T~is method was p reviously adopted some be no use whatever. Scientific conceptions were, he said abstract' 
ten years ago ~~ the survey of the principal chain of the unreal, and ~~cessarily omitted many tbin.g!l; but' in deal~ 
Rocky Mountatas and 200 il mg wath reaht1es ovary fact must be carefully weighed and 

• over square m es were com- have its due place. lllental qualities which made tbe st~dent 
pleted in one year. The r esults of a future survey embra.c- were not necessarily the mental qualities which made tbo 
ing about 450 square miles were plotted to a scale successfu l man in dealin.g with his fellow. men. The lecturer 
of :!l! ~lrl!• and subsequently r educed to half tha t scale for suggested that every student who wished to advance in engineer· 
pubticatton. 1\Ir. 1\lerriman's volume is a valuable text- mg and who took up tbo profession should be in the position of 
book upon what h · t 1 d · t an employ <!. Ho enlarged on and emphasised the value of work-

. , . e a.pproprta e Y esJgna. es as " precise shop experienco, pointing out in detail bow the student without 
survey tng, Whlch may be unders tood to include all that oxperienco would be at a disadvantage. Persou.s without 
those descriptions of surveys in which time or rate of that experience wero

1 
to his mind, utterly unfitted for positions of 

progress is entirely subordinate to considerations of minute tru~t ~nd r_esponsibihty '·whereas the posse...-.sion of it gave a mo.n 
accuracy a.nd precision. an ·~·~h~ m to the rela~10n~ bet wee~ ruler and ruled, into question~ 

of ~tactphne and orgaDlSI\tlon,. and m to details of management on 
wbtch the success of nn establishment depended. Experience of 

SHORT NOTI CEl!. that ~ind familia~sed n_mtln with band work, tool work, and the 
Eltt:tri~ Bells Clltd ~l larnu. .tl P ractiml lla!ldlJook 01~ tlteir erectton of macbmory ID tbo works and outside, At the same 

OonMI·uctton, ht$lallatton, and Repair. .By }' , B. Powell. time, there wore ndvan_tages in a scientific training of the mind-
J d 1) b d \V d 1 . those of close observation, correct nod logical thinking and the 
• -'

0 0 on : . aw _arn ao ar • lmited. Price 6d. net.- This drawing of _conclusions, all this leading to self·confidenc~. Work-
IS a practtcal httle t_rontise oo o_lectric bells. It is well illus- sb h h 
trated and clearly wrltten, and Will we think appeal not only to op expononco o, owever, looked upon as a sine qud. non. if 
the amateur,wbo delights in fitting his own, 'and meddling with success~ a? engineer wou_ld be att;ai~ed. The student ought to 
other peoples bells, but also to the professional bellfitter who will have curtostty, but o. tramed curtoslty! or he would get into 
be glad to have a bandy source of information. ' trouble, and he should be careful not to nave too much modesty. 

T. Tb_e advantage of a collego education be fully admitted. Mr. 
'h~ P rinciplu and Practice of the Valuation. qf Ga~, Electricity, W~lson flar tnell was warmly thanked for his lecture. About 

and 1Vatti'11Jorksfol' A uusment P w·pom. By Thomas Newbiggiog, tbtrty now members wore admitted. 
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S I NGLE C YLI NDER ROAD LOC01\10TIVE 
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SINGLE-CYLINDER ROAD LOuOl\lOTIVE. 

O~:n 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 Ca.nwick 
Hill, near Lincoln. This hill, as many of our readers will 
be aware, is long, and for a good stretch the gradient is as 
:re nch as 1 in 9. We are informed that the test was in every 
\u,y successful, as also had been the brake trials and fast-gear 
runs over uneven ground. 

The locomotive ha.s been built to do long journeys, and 
appears to b9 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. cook 
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 nmning 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. 6in. 
in diameter, and have a width of 1ft. 6in. The working 
pressure is 150 lb., the cylinder is 9in. in diameter and 12in. 
stroke, a.nd the fly-wheel is 4ft. 6in. in diameter. The fire­
box is of the ordina.ry 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 buffers, and when the merits of everything American 
are so loudly proclaimed, it may be of interest to recapitulate 
the brief history of central buflers in this countrv. 

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 bad by no means devised ll 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 off 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 nni"vely 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, l\1r. 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 
I"B"in. 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 bead. 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-
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tact,, and hoc.kcd up as closely as could be managed. Upon 
the tube was coiled, fur 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 
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 ex tent 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, is 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 buffer 
was tried early in 1836, though the inventor seems only to 
have used a central one to work in with Bergin'e, and not 
from any conviction of its superiority over side buffers. One 
of the open ten-seated third-class coaches was fitted with 
l\Iallet'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, 2iin. 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 15lb. 
pressure per square 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 a.ir 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 
recoil of the buffer was much too slow, the friction of the 
piston being so great that it would not return to the centre 
of the cylinder by some inches. The apparatus when full 
weighed about 9~ cwt., which is, of course, a. great deal for a 
vehicle of perhaps five tons, and in consequence of its 
general clumsiness and inefficiency was seldom used, and 
never extended to any more of the stock. Mr. Mallet also 
designed a. station buffer on the same principle, of most im­
posing dimensions, the plunger being 3ft. in diameter, with a 
stroke of ~ft., but it does not appear tha t it was ever 
erected. 

A train of low-hung coaches, devised by 1\lr. 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 
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coach had a central bufier, a draught spring being fi tted 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 oft 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 Phila­
delphia to the Birmingham and Gloucester Railway in 1840, 
had at first central buflers 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, l\Ir. 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. Ada.ms denomiuated them "shifting 
fulcrum 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, bad been supplied to different railways. 
The South-Eastern Railway, then only open from Redhill to 
Tunbridge, 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 Ja.mes 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 m edium to 
take up shocks of impact. 

A~n:RtC.\N ENT&ItPIUSE .t·on BRAZlL.-An American and Canadian 
company is preparing to build a dam and power station to develop 
the power of tbe Parnabyba Fall.s of the Tiete River, 23 miles 
above the city of Sao Paulo, in Brazil. Tbe fall is 60ft., in a 
series of rapids 1! miles long. Tbe company will also operate 
electric tramways, and an electric-lighting plant. Tbe How fa 
280,540 cubic feet per minute, developing 25,600-horRe power, with 
an allowance of 80 per cent. efficiency for tbe turbines. Tbe plant 
will develop 15,000 to 20,000-horse power. At present tbe com­
pany bo.s a ste~m power station, with Robb engines, two General 
electric dynamos of 2"25 kilowatts capacity, and (;ahaU water-tube 
boilers. 'l'bis plant now supplies 5000 commercial incandescent 
lamps. ~11 the work and machinery will be planned and supplied 
by Americans. Tbe tramway track is of the Pennsylvania Steel 
Company's 7in. 90 lb. girder rails, laid on concrete, with ~tee! 
sleepers at intervals of lOft. For suburban lines, 62lb. flange 
rails will be used. Tbe Riter and Conley Company will build 25 
miles of 8ft.. and 12ft. steel pipe from the dam to the power 
station, . the pipe ~eing of a in. and ~in. steel plates. This com­
pany wtll also bwld tbe steel-framed power station, car house, 
&c. The turbines will be of tbe Stilwell-Bierce pattern, and 
will cost £100,000, with the necessary equipment and appliancu. 
Tbe tramway will be equipped witb the Brill Company's cars, 
eimilar to those now in use on the Kew York lines. 
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ELECTRIC TRAMWAYS AND L I GHT R AILWAYS 
I N LONDON. 
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THE VANDERBILT CIRCULAR FIRE-BOX, NEW 
YORK CENTRAL RAILROAD, U.S.A. 

As may perhaps be remembered, the L)ndon County ATTEMPTS have been made at various times to simplify the 
Council decided in J uly last to make application to the construction and in_creo..se the efficie~cy of locomotive bo.ilers, 
Board of Trade for a. Provisional Order to authorise the by the use of a cylindn cal fi re-box wstead of ~he ordwary 
construction of new tramways and the doubling of certain ) rect~n~a.r fir~-box, whose fiat surfMes reqUJ~e s~ much 

· f · 1 1· · th t li th t t 1 a· sta.ymg, wvolvmg a. great amount of labour and tune m con-
exts ~g sw g 6 ~es 10 . e me ropo s, . e 0 a. expen t· struction o.nd repairs. F or various reasons, however, only 
t~re mvolved bemg ~st1mated. a.t ~pproxtmately £640,000. partial success has attended the experiments, and the system 
Smcet~en the Council has vaned 1ts proposal to.the extent has never yet got beyond the experimental stage. 
of lea.vmg th~ Tra~wa.ys Act alone, and resolvmg to pro- One of the la.test and most promising attempts of t his 
mote a. spe01al Bill purposely for the tramways, and kind has recently been made in the United States. A goods 
also with a view of obtaining powers to carry out the engine of the New York Central Railroa.d has been fitted 
widening of various thoroughfares affected by the schemes with a. boiler of somewhat peculiar design, the specio.l feature 
for laying down double tracks. It is hoped by this means of which _is a co~rugated cy~drical fire-b~x, ~ike t_he furnace 
to obviate the necessity for depositing more than one set of a ~a.rme botler? and havtu~ a. clear mstde dtameter . of 
of plans, and a.t the same time to effect economy in other ~ ft. llm. The b~tler was destgned by ~r. C. Vanderb~t, 
directions; but it is possible that there is a more important JUn., ?ne of the asststants to 1\lr. A. M. Wa.ttt, the locomottvo 

d 1 · · th h f d ·all . supermtendent. 
reha.so~t~n her ym_g ~ de ta.hngte 0d prtohce Tu re, espeClA Yt The boiler is 29ft. 3in. long ovdr all. The smoke-box is 
w en 1 1S orne 10 m m a. ~~ e~ e ra.mwa.ys 0 5ft. 7in. diameter and 5ft. 6in long, and the first barrel course 
~he consent of the road auth?rt~tes 1~ necessary, where_a.s is 5ft. 4in. outside diameter, and 6ft. 3in. in length. This 
m the present 7ase such permtss~on m tght not be essent1al course has plates 1 ~in . thick, and fits telescopically into the 
before a. pa.rlta.menta.ry comm1ttee. Of the t ramways smoke-box and into the second barrel course. Within it, 
affected by the proposed Dtll only two are intended to be nel\r the front end, is riveted the fia.nged tube sheet, which 
worked by electric t raction. The first is a. new line from is slightly inclined backward from t he vertic~~>l, as the boiler 
Rushey Green to the Crystal Palace, of a. total length of is inclined forward in order to clear the driving wheels. The 
3~ miles ; and the second refers to the existing tramway second barrel course is conical, ~ft. 4i.n. dian;teter at t_he 
between Camberwell and t he terminus a.t Vauxha.ll which smaller end and 7ft. at the rea.r, tts length bemg Gft. 6m. 
will be made double throughout for the purpose' of the The o?ter. fire-box sh:ell is circular, 11ft .. Sin. long and 
new system. It is intended to equip these two lines on 7f~. lt~n. dtamete~, built up _of two courses m length. The 
the underground conduit principle, in a. m anner similar to botler 1s thus of ~trcular s~ctt?n ~rom _end to end. The c?r· 
th t lr d d 

·a d · th f th W t · t rugated fi re-box ts 4ft. llm. tnstde d1a.rueter, and 5ft. 4m. a a. ea. y ec1 e upon 1n e case o e es mms er 
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 a.s tramways a.re concerned-or rather 
that appears to be the opinion of the London County 
Council-there are only three tramways which it is pro­
posed to construct according to some method of electrical 
working. B ut a. new light is thrown upon the question 
when we consider the Council's attitude in relation to 
wha.t it is pleased to term " light railway " schem es . 
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inferior 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 
three corrugated flues were 381 in. diameter, with a 5ft. 
boiler barrel, and a fire-box shell, 5ft. by 9ft. The furnaces 
were 9ft. 6in. long, the distance from boiler head to tube 
sheet being 18ft. 6in. The tubes were 11ft. Gin. long, and 
the total length of boiler, from the back plate of the fire-box 
to the front of the smoke-box, was 83ft.. This type of boiler 
is evidently only adapted to engines of special design. 

In 1890 :Mr. GusLav Lentz, formerly managing director of 
the Hohenzollern Locomotive Works, in Germany, designed 
a. locomotive boiler, having a. corrugated cylindrical furnace. 
H is 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 
with a. semicircular opening being built at the end, and the 
horizontal portion of the furnace forming a. combustion 
chamber. A six-coupled goods engine, with cylinders 17lin. 
by 24~in., and wheels 4ft. 4~in. diameter, was fitted with a 
L entz boiler, the weight of the engine being about 3~ tons. 
The furnace was 3ft. 9in. diameter, with Gft. of its length as 
a. fire-box, a.nd 4ft llin. as a. combustion chamber. The tubes 
were only lOft. long. I n 1892 a four-coupled bogitl express 
engine, for the Prussian State Railways, was built according 
to the designs of 1\Ir. L em:. It had cylinders 17in. by 28tin., 
driving wheels 6.l{t. diameter, and weighed 50 .tons. ~his 
engine is said to have been successful as a steam generator, 
and for complete combustion of fuel, but was very wasteful 
of the heat. Thl sm.,ke-b.,x t3mperature, in fa.::t, 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, 
and it appears to promise good results in service. Whether 
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It is certainly som ething new to find the idea. seriously 
entertained that the Light Railways Act can be ma.de to 
apply to the metropolis, and that it may be possible 
under the Act to construct extensions of the t ramways 
in the suburbs a.s light railways to be operated by electric 
traction. Yet this opinion is held by a. majority of the 
members of the L ondon County Council, which has just 
resol ved to apply to the Light R ailway Commissioners 
for an order to construct three light railways on the 
south of the Thames and one on the northern side of 
the river. ·w hat 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 m J.rket , and that decided a.t Taunton, 
it is not a.n easy matter to understand how light railways 
can receive the approval of the Light Ra.ilwa.y Com­
missioners or even the confirmation of the Board of 
Trade a.t a subsequent period. No difficulty, however , 
exists in arriving a.t the conclusion that by proceeding 
under the Light Railways Ant the L')ndon County 
Council is endeavouring to avoid the obligations and 
responsibilities of the Tramways Act , and a.t the same 
time supersede the powers of the Vestries and District 
B oards a.s the road authorities, a.s in the case of the new 
tram ways referred to a.t the beginning of this article . 

LOCOMOTIVE WITH CORRUGATED FIRE-BOX 

L eaving to the Board of Trade for fi nal decision the 
question of light railway or tramway, it shoul d be men· 
tioned that the construction of the four light ra ilways is 
estime.ted to cost .£635,000, and two of these are pro­
posed to be equipped on the overhead trolley syst em, 
according to the advice of Prof. A. B. W. Kennedy and 
Mr. B 3.ker, the m anager of the County Council Tram­
ways. This is a. remarkable departure t o make, since, 
with the exception of two short sections of the L ondon 
United Tramways, the Council has firmly refused to 
sanction the overhead system in any part of London. 
The fi rst projected trolley line is to run from the tramway 
t erminus near the Archway Tavern, Archway-road, 
I slington, to the county boundary. It will only be about 
three furlongs in length, but it will connect togetber the 
lines leased to the North Metropolitan Tramways Com ­
pany and the light railways proposed in Middlesex. The 
second trolley line will be constructed from West Hill, 
Wa.ndsworth, via Kingston-lane, to the county boundary, 
this forming one-half of the second light railway, which 
is to commence a.t Clapham Common, south side, and 
proceed by way of Battersea Rise to West Hill ; the 
total length will be five miles three furlongs. The 
other two light railways, which a.r e to be worked accord­
ing to some form of underground electric traction, will 
be about t en miles long, between New Cross and E ltha.m, 
and between Shooter's H i11 and Woolwich respectively. 
The services of P rof. Kennedy, both in the case of the 
tramways and the so-called light railways, h ave been 
requisitioned to devise and supervise the electrical and 
other details of the lines . 

NA\'AL ENOINI>ER APPOINTMENTS.-The following appointments 
have been made at the Admiralty :-Fleet engineers: William W. 
White, to the Juno, on commissioning ; Thomas Whebbr., to the 
Vivid, additional for the Cleopatra. Staff engineers: W11liam J. 
Black, to the St. George; Joseph H. Pill, to the Mioerva, both on 
commissioning; Edward G. P. Mo1Jett1 to the Pembroke, additional 
for the Champion, all to date October 31st. Chief engineer : 
George C. Bath, to the Cambrian. Engineers : Samuel P. Ferguson, 
to the J uno ; 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 McGregor, to 
the Terror, additional for charge of torpedo boats and torpedo 
eub-dep:>t, to date October 19th ; George W. Murrr.y, to the Duke 
of Wellington, additional for the Hornet, undated ; Harry '1'. 
Garwood, to the Terror, additional for the Rocket, io lieu of chief 
engineer ; George G. Knigh t, to the Duke of Wellington, addi· 
tional for the Sfiteful• io lieu of chief engineer. 

diameter at the ends, while its total length is 11ft. 2!in. It 
is of ~in. steel. In the front is a. ftanged tube sheet, while 
the rear end projects through the boiler head, and is riveted 
to the fianged back plate of the outer fire-box shell. The only 
fire-box stays required are t wenty-eight sling stays, arranged 
in a circle around the front end of the fire-box, these being 
l~in. diameter, with forked ends fittiug 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, b '3yond the brick bridge wall, is an Sin. opening 
for cleaning out such ashes as may collect in this combustion 
ch11>mber between the bridge and the tube sheet. The fi re­
box is, of course, not concentric with the boiler, the steam 
space above the fire-box being 1ft. 6in. high, while the Wl\ter 
spaces decrease from llin. at the sides to S~in. at the bottom. 
There are t wo 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 2Jtin. 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 
"ten-wheel ·• type. It has six coupled driving wheels, of 
which the middle pair are the main drivers, while w1der the 
smoke-box is o. four-wheeled leading bogie. The leading 
dimensions are as follo\VS :-

Cylioders .. .. .. .. .. .. .. .. .. .. 20io. by 2Sin. 
Driving wheels .. .. .. . . .. .. .. .. 6ft. lln. 
Boj!ie wheels • • . . . . . . . . . . . . . . . . 2ft. 9io. 
Dnving journals .. .. .. .. .. .. .. .. !lln. by 12io. 
Jloiler, diametor of barrel . . . . . . . . . . . . 6ft. 4io. to 7ft 
Fire box shell, dinmetor . . . . . . . • . . . . 7ft. 1 Sin. 
Ftrc-box, dlametorloside .. .. .. .. .. .. 4ft. 1lio. 
Fire-box proper, length . . . . . . . . . . . . Sft. 21n. 
Fire-box and combu~tion chamber, length . . . . 11ft;. 2lln. 
Steam pressure .. .. . . . . .. .. .. .. 185 lb. 
Tubes, 882, diameter .. .. .. .. .. .. . . 2in. 
f ubes, length . . .. .. .. .. .. .. .. .. 12ft. 6in. 
He:\ting surface, tubes . . . . . . . . . . . • 2165 square feet. 
B ooting surface, fire-box . . . . . . . . . . . . 192 square feet. 
Heatiog surface, total . . • . . . . . . . . . . . 23f>7 ijquare feet. 
Grate aren . . . . . . . . . . . . . . . . . . 84 square feet. 
Weight, on driving wheels. . .. .. .. .. .. llS,SOO lb. 
Weight, on bogie .. .. .. .. .. .. . . .. 46.700 lb. 
Weight, toto.\ tons, English .. .. . . .. .. 7J ·r. 

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 195lb. when the valves were set to blow off at 
180 lb. A t.hird valve has since been added. The engine 
made a trip of 143 miles on its fi rst 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. It attained 
a. speed of 25 to 30 miles per hour on this t rip, 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 H asweU, 
of Vienna, about the year 1870, or possibly earlier. They 
were in use on the Austrian Staates Bahn for many years. 
P robably 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 iu Lhe United States, and was described in 
THE ENGINEER at that time. 1\fr. 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 wo.s the t ube sheet. This a.rra.nge: 
meut wo.s specially designed for very long runs, and for 

it will effect any practical change or revolution in locomotive 
design remains to be seen. At present the one goods engine 
is in regular service, and a record is being kept of its perform­
ance. The gener11>l results of one of the t rips with a goods 
train were as follows : -

Distance .. .. .. .. . . .. . . .. .. 140 miles. 
Total time .. .. .. .. .. .. .. .. 8 hours 15 min. 
Runn.lng time . • .. .. .. .. .. .. 6 houfll f>1 min. 
Speed, average for running time . . . . . . 20·• miles per hour. 
l:lpeed, maximum . . . . . . . . . . . . . . SO· 2 miles per hour. 
Weight of tr~lo, behind tonder-gross ton~, 

2240 lb .. . . . . . . .. .. .. .. 8~3 tons. 
Weight of trnin, engine and tender-gross 

tons, 2HO lb. . . .. .. .. .. .. .. !HO tons. 
Coal consumed . . . . . . . . . . . . . . 12.890 lb. 
Wnter consume I .. .. .. . . .. .. .. 107,6illb. 
Water evapomted, per pound of col\\ . . . . s·oo lb. 
Wnter evaporated from and at 212deg. ~'ab.. JO·SOlb. 
Coal per car per mile .. .. .. .. .. .. 1'43 lb. 
Coal per 100 tons per mile .. .. .. . . . . 9·40 lb. 
Tone hauled one mile per pound of clQ\ . . 10· 40 tons. 
Tons hauled one mile per p:>und of wator . . 1·23 tons. 

THE S.S. AMERI CA MARt:. 

Tu 1·: propelling m\\chinery of the America. l\faru, a vessel 
of which we gave a general description h11st week, consists of 
two sets of independent triple expansion engines, having 
cylinders 2Stin., 46in., and 75in., with 48in. stroke; steam 
at 180 lb. pressure being supplied by five multi tubular natural 
draught boilers, four of which are double-ended and one 
single-ended. The engines, boilers, and accessories were 
built a.nd installed, a.s already stated, by the Wallsend Slip­
way and Engineering Company, Limited, and through the 
courtesy of this company we are enabled to illustrate the 
engines herewith a.nd on pa3e 417. F rom the cuts 
showing front elevation and end elevation of one set of 
engines it will be gathered that the cylinders are secured in 
such a. way that they form one whole, suppor ted by six box­
shaped cast iron columns, r ising from a. cast iron bed-plate 
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 
cylinder of each set is fitted with a piston valve on the 
outside of the cylinder, and the intermediate and low-pressure 
cylinders have their chests between the h igh-pressure and in­
termediate, and the intermediate 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 a way 
with. The intermediate and low-pressure valves are fiat-faced 
double-parted slide valves, and a.re worked by the ordinary 
double excentric and link motion valve gear. The reversing 
gear for each set of engines is of the all-round type, with 
worm and wheel gear ing, placed in the front middle column 
on which all the stea.m throttle and drain cock levers are 
fixed, giving great facility for manipulation. The weigh-bar 
shafts a.re 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 o.nd is 11>ttached to the 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 ma.in 
bearings a.re 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 to a. oast iron 
boss by Lowmoor iron studs and brass nuts. 

The total cooling surface in the condenser of each set of 



Oar. 27, 1899 THE ENGINEER 421 

ENGINES 0 F THE S. S. A MER I CA M A R U-F R 0 N T EL E VAT I 0 N 
'l'HE WALLSEND SLIPWAY AND E UlNEElUNG <.:OMPA~Y, LlMl'fED, ENGINEERS 

I 
I ,. I" . ..... .. 

• 
• 

I : 

I : I 
l I 
1 
! I 
! I 
, I 

: : l I . 
I I 
! I 
: i 

t 
I 

I 

.1. 

.. - ·-· 

/'\ 

. . 
• - . 

-

I 
I 

····- ----

: i 
/ .. 

l 

1':' 

/r, ~ .' 
I ,.. · 1 

0 I . 

I I 

, 

I • 

/ \ 

• 
I ' 

~~/- 'I -~~ r~ :Yi--+Hi--ll::tt±lh~:.L.../11-~~:~ \~~ 1-

j ~ 1 ~~ :- ~~~ -- ~~ ,.. :~ ~ ---- - - ~~ -· -- -~~Vh:t~~·f' -~ j Jr - -·w 
.., tiff 

t !i! 1 ~ ~ r\// €1 
~~ .... 

' !. 

-
.;. 

SlWII E.tro r - · .. -
• 

engines is about 8500 Equare feet, and the injection water is 
supplied by a. 15in. centrifugo.l pump, having a. 34in. gun­
metal disc, driven by a separate engine of W. H. Alien, 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 intermeiliate rod. There are two feed pumps actu~ted 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 beater being deli­
vered to the boilers by a. Weir pump. The whole of the feed­
wa.ter passes through a. H arris feed filter of la.rge size. 

There are also in the engin e-room two 20-ton evaporators, 
of G. and J . Weir's make, for supplementary feed, these being 
so fitted and a rranged 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 purposes, a. fire service pipe being fitted throughout 
the ship in accordance with the American law. For dis­
charging water ballast there is a Worthington horiz::mtal 
ballast pump of large size, capable of ilischa.rging ballsst at 
the rate of 200 tons per hour. The pumps for feed a.nd fire 
service a.re ranged across the ship at the fore end of the 
engine-room, the starting pla.tforms being between t he two 
sets of engines. This arrangement brings all the working 
parts of engines and the greater part of the auxiliary machinery 
in view when at work, and obviates a. congested platform a.t 
the back of the engines. 

The boilers supplying steam at 180 lb. pressure- four double­
ended 15ft. 6in. iliametor by lOft. 6in. long, and one single­
ended- have in all twenty-seven furnaces of the Purves ribbed 
type, the totn.l heating surface of the boilers being about 20,000 
sq ua.re feet . The double-ended boilers are arranged t wo 
abreast, with the single-ended boiler Jorward, making three 
stokeholds. The single-ended boiler is used for working 
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auJ.:iHarics in porL, or (or driving tbo main engines il r<qujn:d. 
There are two oval funuels, one to each pair of boilers, and each 
stokehold is provided with a See's ash ejector, water pressure 
for working the same being supplied by a vertical duplex donkey 
pump, made by Clarke, Chapman, and Co., of Gateshead. 

The vessel is lighted throughout with electricity, including 
the masthead and side signal lamps, the generating plant being 
in duplicate to provide against the contingency of a break­
down. Refrigerating 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 
construct<d under special survey of Lloyd's, Board of Tradt', 
and to conform to American la.w and Japanese Government 
requirements, and the whole were under the inspection, on 
behalf of the owners, of 1\Iessrs. Flannery, Bagallay, and 
Johnson, London, whose services were also !equisitioned in 
connection with the construction of the vessel herseii. 

FRENCH St:BMARI NE BOATS. 

TH£ flotilla of submarine boats in France promises to 
present as great a variety of types as the battleships. After 
the enthusiasm following upon the periormances of the Gus­
ta.ve Zede had simmered down, and people began to look at 
it from a more practical standpoint, it was recognised that its 
smo.ll ro.nge of action was calculated to lessen considerably i ts 
utility as a war engine. The new vessel, it was said, had o.t 
any rate proved the practicability of the submarine boat, and 
iu the hope of getting something better the naval authorit!es 
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gnve 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 trinls with the Morse 
submarine showed that as regards the range of action it bad 
scarcely any advantage over the Gustwe Zede, and it had to 
be ndmitted that the boa.t could not be used for any other 
purpose than harbour defence. After all these experiments, 
however, it did not seem as if much headway bad been made, but 
the nava.l 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 plenty 
of scope was consequently t\llowed for the exercise of a vivid 
imagination. TheN arvo.l has been constructed upon the plans 
of M. Laubeuf, a na.vnl engineer, who secured the gold medal 
in the competition for submarine boat projects organised by 
1\I. 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 1 · 60 m. of water when na.vigating 
nt the surface. Her displacement is 160 tons. The motive 
power is supplied by a. Forest oil engine, whlch not only drives 
the propeller when the boat is either navigating at the surface 
or with only her look-out and chimney exposed, but also 
operates a. dynamo for charging batteries of accumulators, theEo 
being used to propel the boat when she is entirely submerged 
and the chimney unshipped. Sailing at the surface a.t 12 knots, 
the Narval promises a rnn.ge of action of 252 miles, and at 
eight knots t ho range is to be 624 miles. When submerged the 
o.ccumulators will propel the boat twenty-five miles at eight 
knots, and seventy miles at five knots. The Nar val is equipped 
with four torpedo tu bee, and carries two officers and nine men. 
The boat was launched at Cberbourg last week, o.nd the 
gret\test interest is being taken on the other side of the Channel 
iu her forthcoming tria.la, llnd it is this type of vessel which 
carries the bopee of Frat!ce. 
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EARLY PADDLE-WHEEL STEAMSHIPS. 
No. IIJ. 

which we need not here again dwell upon. Probably a. 
number of this long liat of paddle steamers m ay still be 
in ser vice, though most likely on other routes than those 

We give this week a. sketch-Pi~. 13, page 423-o( the for which they were origina.lly intended. The Pacific 
Illinois, another fine vessel of theY a.nderbilt Line, already mail steamers , a fter all, undoubtedly a t their time were 
referred to in our last impression. the most important fleet of United States paddle liners . 

The fine paddle steamers of the Pacific 1J nited It seems astonishing, however, that single-cylinder beam 
States l\la.il Steam ship Company have been men- engines were found, for ocean service, so useful and satis­
tioned already in No. XII. of our articles., and the factory that a. great number of boats were all alik9 fitted 
large steamer China. of this line was illustrat ed and with them, and it seems not a t all surprising to read, in 
described in TaE ENGINEER for April 28th last. We now the earlier published notices referring to the l't~.cific 
give a. sket ch of the Pacific Liners Great Itepublic and paddle liners, that in stormy weather the engines made 
1\Ionta.na.- Figs. 14 and 15- these being two remarkably but a. limited number of revolutions per minute, and the 
fine examples o f the Pacific Company's large fleet of engineers had to stand by with the starting bar to help 
vessels, which in 1874 amounted to no less than thirty- the cranks over dead centres. As we stated in our last 
three ships, twenty-one of which were paddle, and twelve notice, and upon the withdrawal of t he American mail 
screw steamers, the ln.tter comprising two four-masted steamers from the New York and Havre line, the F rench 
new liners, viz ., the City of Peking and City of Tokio, · Compagnie Genera.le Tra.nsatlantique took up that trade 
built by the Delaware Hi ver Iron Shipbuilding and E ngine and began with some eight paddle l iners built by the firm 
Works, Chester, Pa., John Roach , president. These at of Scott and Co., Greenock, and later on they added, and 
the time mentioned were the largest ships of the Pacific so continued up to the present date, screw steamers of 
tieet. They were each 5500 tons, lengt h 423ft. , beam m ore important size and tonnage, these in the earlier 
48ft., depth 38~ft., the City of Peking, of which we give vessels having been built, if we do not mistake, by the 
an illustration, Fig. 17 , having compound engines with firm of R. Na.pier and Sons, Glasgow. Tho paddl e 
high-pressure cylinders or 51in. diameter , low-pressure steamers were mostly constructed from French designs 
cylinders 88in., stroke of piston 54in. , indicating 4500 of a not very favou rable general appearance, rather re­
horse-power. The diameter of the Hirsh propeller was sembling la rge paddle tug boats than ocean mail liners ; 
20ft., pitch 30ft, 65 revolutions per minute, giving a their last paddle steamer of comparatively large size, t he 
speed of 15! knots. The ship, as also the sist er ship Na.pol~on IIL- Fig. 16- was undoubtedly by far the 
City of Tokio, bad ten boilers, lO~ft. in length, and of finest boat- iron built - they had owned up to that date, 
13ft. diameter, 60 lb. steo.m pressure. These vessels were and we illustrate this vessel , which conveniently may 
built for the San F rancisco and China. trade. serve as representative of all the earher built though 

Besides these two "fiag ships," its largest screw smaller siz~ paddle steam ers of the F rench company 
liners in 1874, the company at that time owned four under consideration. They all had side lever engines, 
more screw steamers of 
3000 tons each, one of 
2100 tons, two or 1700 
tons, one of 1900 tons, 
and two of 1000 and 700 
tons respectively. The 
paddle liners in the same 
year comprised the ves­
sels named in table. 

As far as we can learn 
most of these steamers, 
if not all, were of the 
overhead beam engine 
t ype. The Montana, 
2700 tons, h ad 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, 
72ft. ; diameter of wheels, 
42ft.; face of paddles, 
12ft.; diameter of cylin­
der, 105in. by lOft. stroke 
of piston. The steamer 
was built by Webb and 
Bell, and the machinery 
a.tthewell-koown Novelty 
Ironworks. As shown by 
the illustration, she was a. 
t wo-roasted 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 Pacific 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 la rge coloured lithograph of her, by Endicott, o! 
New York, were as follows :-Length on water-line, 360ft.; 
breadth of beam, 50ft.; register tonnage, 8882; builder's 
measurement , 4850; lengt h 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 

!'\ T , M t I I . p ..LSsengctd . h C 
I ome. on11. B ern . C:tbio. ~tecrugc. Frog t. onl. 

Great Republic . 43CO ... wood ... 150 .. 1200 .. . 1900 .. J.j()() 
Japan ... .. . . .. 4:300 ... do. .. 150 . 1:.!00 ... :.!100 .. 1150 
Cbina . . . . 4:300 .. do .... );,6 ... 1200 ... 2000 . 1500 
AhHka . .. . ,., 1100 ... do. 1:30 .. 1000 .. 2100 ... H 0 
Constitution .. 1100 ... do. . .. 175 ... 800 ... 2000 ... 1000 
Colorado . . . .. 1000 ... do. . . 150 ... 1000 ... :.!000 .. . 1000 
Arizona ... . .. 2700 ... do. ,., 130 ... fiOO . .. 1775 ... 800 
Montana. ... 2700 ... do. . .. ]:30 ... 500 ... 20CO ... 7f>0 

Fig. 17 - CITY OF PE KINO 

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 ha.ve 
taken up from the beginning, for in about 1862, when 
its first paddle boat s were put in service, the English 
companies built their last paddle liners, and were just 
adopting the screw propeller on a. more extensive scale, 
leaving oiT building new paddle steamers. We have no 
information as to wha t may ha,·e 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 feat ures o( the lat er Cunard 
paddle-liner engines. 

Oar. 27, 1899 

the Mediterranean Sea. Between the low-lying district of 
Adana. and t he Upper Valley of the Euphrates there is another 
range of mountains to be cro.>sed, which is known on the map 
as the Amanus or Akmo. Dagh range, 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. rou te to I ndia. A branch line via Aleppo 
would connect the projected railway with the Syrian Railway 
system. At Biredj1k, 152 miles due east of Adana., the e:rpedl­
t ion will cross the Euphrates, and proceeding in a. southerly 
direction from Mount Taurus and across Upper ~Iesopotamia. 
will arrive at tbe river Tigris. Hi ther to the mountain ranges 
luwe presen ted great difficulties to railway construction; in 
the level pl l~ins of Upper Mesopotamia. the extraordinary 
number of intersecting streams, t ributary to the Euphrates 
and rising in the Knra.dja. 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 remnin 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 righ t bank of the Tigris, 
opposite the ruins of Nioeveh, and 200 miles from Bagdad. 
Then Arbela, or E rbil, and Kerkuk, both situated on tribu­
tary streams of the Tigris, will be visited ; and, finally, the 
expedition will thus reach Bagda.d. Setting ou t from 
Ba.gdad and crossing the Tigris ~od Euphrates, the expedi­
tion will make its way along the right bank and down the 
latter river. Kerbela., sixty miles S.S. W. of Bagdad and 
Redshef, both of which towns are Persian centres of 
pilgrimage, will be taken beforB Ba.sra, or Ba.ssoro.h, is 
reached. This town of Asiatic Turkey, conLainiog about 
40,000 inhabitants, lies on the west bank of the l!:uphra.tes, 
fifty-six miles from its mouth in the Persian Gulf. It is 
probable that the journey will thence be continued as far as 

• 

• 

• • 

Kuweit on the north-west 
shore of the Persian Gulf, 
since Kuweit seems to pos­
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 nex t March. 
From the route sketched 
out for thls survey it is to 
be seen that for the present 
the project for constructing 
a line of railway via Sivas, 
on the Kizil Irma.k, and 
170 miles south-west of 
Tcebizoad, has been allow­
ed to lapse. A line of 
railway connecting Angora., 
Kaiso.rieh, and Siva.s with 
the valley of the Tigris, 
with a. branch line from 
Sivas to Erzerum, lying 
only fifty miles from 
Russian territory, would 
no doubt be greatly de­
r.ired by the Turkish Gov­
ernment, both from econo­
mic and strategical points 
of view ; but the technical 
difficulties would fa.r exceed 
those involved in the con 
struction of the projected 
line from Konia to Biredjik, 
and thence to the Tigris 
region ; and, moreover, it 
would demand a sum of 
money considerably greater 
t han the estimated cost of 
the latter line-namely, 

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

F rom a poli tical aspect the line via Biredjik cannot arouse 
ill-feeling on the part of Russia. That country has fre­
quently given it to be clearly understood that it would 
regard any construction of railwl\yS in the vicinity of the 
Trans-Caucasus as a direct threat. Were Asia Minor in the 
hands of o. 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."' 

ELEr TiliC HoiSTING E st:JNE:. IN Tlfll U.S -Electric motors are 
~eing applied somewhat extensively to winding and hoisting engines, 
mstalled for w tb temporary and permanent service. If a hoist is 
~anted for a short time for raising building material it can readily be 
mstalled and connected with the nearest electric lighting wiree. 

Rising Star . . .. 2/00 . .. do. , . . l :30 . . 500 . .. 2000 . .. 11-1 
Henry Cho.oncey <!600 ... do. . .. 130 .. . tiOO . 176.) ... 700 
~evada ... 2100 ... do. . .. 120 . . li~ ... 5? ... ;,oo 

The motors are of higher efficiency than the steam engin&s ordi­
narily used, because they can snstain a much gTeater overload on 

GERMANY'S SURVEY FOR THE BAG DAD emergency. T?ey can be_ started, stopped, reve_rsed, and con-
RAIL \V AY. trolled more easily, by the Simple movement of a sw1tcb controlling 

New York . . . 2100 ... do. .. 120 ... tiOO •.. 1000 ... ;,:l() 
Costa Rica ... . . 1900 ... do. ... 12') ... 600 ... 900 ... 500 
Oregooian ... . .. 1900 ... do. . .. 12'> ... fiOO ... 900 ... 400 
Uolden Age ... 1900 ... do. 1:30 ... t500 ... 900 ... fiOO 
Ancon ... . .. 1500 ... do. fiO ..• J.jO •.• 750 ... lOO 
Mohongo ... 1:300 .. . iron 7fi ... 300 ... 700 ... 100 
Orizaba ... 1200 ... wood ... 75 ... 200 ... 600 ... :350 
Senator ... ... 1000 ... do. 60 ... 100 ... 150 ... 200 
California ... 900 ... do. ... 60 ... lOO ... !)()() ••• 200 
Pacific ... ... ... 900 ... do. ... 60 ... 100 ... 500 ... 200 

liners, China, ! a pan, and 0 reat Republic are meutioned, 
a.ll three as bemg 4300-ton vessels; whereas the descrip­
tive notice on Eodicott's lithograph gives for the Japan 
a.nd China. t~e following somewhat differing dimensions : 
-Japan, built by H enry S teers; length on wa ter-line, 
860ft .; breadth of beam, GOft.; depth of hold, Bl tft .· 
register t onnage, 4352; carpenter's tonnage, 5200 ; length 
on spar deck, 380ft; breadth over all, 79ft.; engine by 
Novelty Works, cylinder , 105in. by 12ft. stroke. China 
built by_H . Webb ; registe~ t~nnage, 3836. The Ja.pa~ 
and Chma., were much alike m all constructive details, 

Tuc expedition set on foot by the manaaement of Lhe tbe current. They are compact and efficient, and are said to do 
A t r R il C f 0 more work with a given amount of energy deliverd through the 

na o 1an a way om pany or the purpose of investigating "!ires than an en~e can give with the same amount of energy de-
the economic and technical conditions involved in an ex ten- h.vered ~hrougb \pes. In the cons~ruct}on of a brick chimney, 
sion of that railway to the Persian Gulf set out from Con- 230ft. b1gb1 a 7 ·horse power electric ho1st was used, and raised 
stan~ioople on September 16th, and journeyed by rail to about a m1llion ricks. At the rear end of the bed-plate are the 
Korua. The leader of the expedition, Herr Stemrich mo~r and co?troller, with a pinion on the end of the motor shaft. 
Councillor of Legation and German Consul-General at Con~ Tbts gears w1tb a spur wheel on a countersbaft, a aooond pinion 
sta.o~inople, had .s~t out _thither s?me days previously. F rom on this shaft geari.ng with the cog wheel on the drum shaft. A 
Koo1a the exped1t~on _ w11l m~ke 1ts way on horseback along spool or reel is on tbe same shaft. Electric cranes have an electric 
the route already 10d1cated 10 the German Press, and it is hoist, and additional motors for traversing the hoist and the crane. 

t d th t th { th f All these can be run at once, so that a load can be raised, tra-
expec e a e course 0 e uturo railway will be deter- v_ersed, and co.rri~d lengt~wise of the building, all at the same 
mined during the journey. time. The electnc tr~velhng crane is a feature of nearly every 

After traversing the broad plain, of whlch Kooia. the ~ac!-ory and power station. A large bridge-building company has 
!conium of ancient times, is the central point the mo~tain 10 1ts yard a 10-t.o~ steel revolving derrick with an arm 40ft. long, 
range of the Cilician Taurus has to be passed ~nd the descent T_be central post 1s supported at the top by horizontal lattice 
made to Adano., a city of 30,000 inhabitants situated on the guders o.ttacbed to columns. The 40ft. horizontal jib or boom 
~iver Sihun or Sarus, thirty miles from the s~a and command- has a clear sweep, aod the operating-house moves with it. The 
mg the pass of the Taurus Mountains. From Adana. there bo~ting is _done by a r;no~r of 1~-horse power, and the trolley 
is already a. _branch line_ of railway about sixty kilometres in wb1ch carnes the cbatn 1s run 10 and out along t~e jib by .a 
length runmng to l\lersma, a. port on the Mediterranean, so 3-borse power motor. Both motors are ~tted With electric 
that nearly midway between Constantinople and B d d brakes, so arranged ~bat when the current 1s shut off from t~e 
there is the means of connecting an overland railwo.;~vi~h J ;!~~~n~hey automatically stop, and bold the load fi rmly m 
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RAILWAY MATTERS. 
THERE are 16,000 miles of electric tramways and light 

railways in the United States and Canada. 

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

ToE total length of Russian railways in construction 
during the past year by the Crown and by public companies 
measured a distonce of 6605 miles. 

THE Great Western Railway Company has already 
started operations on the new line which is to be constructed 
between Acton and lligh 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 pu rpose of providing permanent 
electric tromways and their equipment. 

I N reply to a. question asked in the House of Commons 
on Monday last, Mr. Ritohiosaid that the necessary plant has betln 
constructed for the experiment in electrical traction on the 
U nderground Railway, and a train will be r un early in November. 

IT is expected by the end of the year that a hundred 
locomotives on the B.>ston and Maine Railway 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 
Ghym?!3, 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. 

T wENTY-FIVE new fourth-class carriages have lately 
been delivered at Moscow, for service on the Western Siberian 
Railway. Each carriage containR accommodation for forty-three 
passengers, and weighs 13 tons. They were constructed at the 
Sormovo Carriage Factory. 

SoME time ago a. successful experiment was made on 
the Baltimore and Ohio Rail road, with a view to testing the haul­
in~ capabilities of a Consolidation locomotive having cylinders 
22m. 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 not weight of coal was 2400 tons. 

THE l'ailway Bills in Parliament to be deposited for the 
coming session are said to include a scheme for an electric railway 
between Croydon and Bri~bton, the connection with the metro­
polis not being as yet spec1ally indicated. Cheap fares and high 
speeds are to be promised. Can this be the Behr mono-rail 
system 1 

ASKED whether the railway general managers of this 
country bad yet decided on the most suitable communi­
cation appliance to be 6ud in passenger trains, the President of 
the Board of Trade said tbero 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. 

THE construction of a. railway has been commenced in 
Borneo to connect the inland diatricts with the coast. At present 
it starts from tho mouth of the Bakau River, which is on the main­
land some short distance, about three hours' steam from Labuao. 
The line is laid from the coast village of Westoo to Bukau, about 
six miles. F rom here it continues for twelve miles to Beaufor~ on 
the Padas River, from which place eight miles more are laid. 

Tag 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 • brubbill, near the Leith 
boundary to Toll cross, 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, Stowart, and Co. 

A HUGE scheme of electric tramways for the northern 
part of the county of Surrey has been elaborated by the Highways 
Committee 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 obtam the necessary powers of construction. 
The scheme includes twenty-nine miles of line, and this is only t he 
first part of a scheme for the whole county, which will be here­
after promulgated. 

THE expectations of those concerned with the con­
struction of the Reirut-DamiL!cus Railwav have not so fa r 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 
great coet of its con.~truction, more especially on that part of it 
which connects Beirut and Ma'allaka- more than a t hird of the 
whole distance to Damascus- tbe small amount of traffic, and the 
heavy annual expenditure. The line iCJ being worked at an annual 
loll3 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 I<'remont. 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. 

ON the Chicago and North-Western Railway a type of 
locomotive for the fast west -bound mail trains has cylinders 19in. 
in diameter by 26in. etrok~J. 6ft. Sin. driving wheels. Its total 
weight is 60 tone, of which~ tons is on the drivers. The heating 
surface of the boiler is 2353 !!quare feet. The working steam 
pressure is 190 lb., and the grate hns an a rea of S0·33 squ!l.re feet. 
'fhe west-bound mail trains usually con~ist of four cars weighing 
empty about 40 tons each ; at times, however, there are six cars in 
the train, and the loading varies from 16 tons to 30 tons per car. 

NEXT year an Exhibition will be held a.t the Royal 
Agricultural Ilall, 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 annual meetings of the American Street 
Railway Association ; but the forthcoming show at the Agricul­
tural Hall is u.id to be the first of the kind ever held in this count!), 
or indeed in E11rope. It is promoted by the proprietors of the 
Tram uuy a7Ul Raihray World, and an excellent list of patrons has 
been secured. 

ToE Board or T rade has recently confirmed an Order 
authorising the construction of light railways from Wal!ingford, 
in the county of Berks, to Benson, in the county of Oxford, and 
near Didcot, in the county of Berks. T he opposi tion to the light 
railway at Swansea has been successful. The decision of the Com­
missioners to this efl'ect 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 recentll contirmed an Order, entitled the 
Glasgow and South-Western Ra1lway (Maidens and Dunuro Light 
Railway) Order, 1899, 1\utborising the construction of a light rail ­
way in tbe oounty of Ayr, between Oirvan and Ayr, 

THE ENGINEER 

NOTES AND MEMORANDA. 
Tae total quantity of coJ.l brought coastwise to the 

port of L?ndoo last year was 7,378,000 tons. 

THERE are 112 towns in F rance outside of P~ris 
which are provided with telephone exchanges. 

THERE are twenty carbide manufactories in France, 
most of t hem obtaining their current by means of water power. 

UP to Saturday last there had been 1200 fewer appli~a­
tions for letters patent in this country than in the correspoodu~~ 
period of 1898. This is largely nccounted for by the decrea.se m 
the number of patents connected with cyc!es. 

THE first Bessemer rails ever made were rolled in 1856, 
and analysis shows that they bad the following composition :­
Carbon, Q·OSO per cent.; silicon, traces; sulphur, 0·162 per cent. ; 
phosphorus, 0 · 428 per cent.; arsenic, traces ; manganese, traces ; 
1ron, 99 · 33 per cent. At that time the pernicious inftuences 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. 

ToE principal mining counties in the kingdom, whether 
judged by the mineral produced or number of persons employed, 
are :-Durham, with an output of 34,737,347 tons of coa_l; York­
shire, with 25,639,021 tons of coal, and 5,785,583 tons of 1roo ~re ; 
Lancashire, with 25,324,685 tons of coal, and 749,427 tons of 1ron 
oro; and Glamorganshire, which yielded no less than 19,140,742 
tons of coal in spite of a strike lasting 6ve months. The above 
figures are the official returns for 1898. 

THe present capacity 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 is 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 cokd it prevents this P.roduct from becoming a drug in the 
yard ; its almost constant ava1lability makes it most serviceable in 
winter time or foggy weather. 

Tas 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; (4) techmcs- test of know­
ledge of the manufacture of different articles and substances, 
&c.-(5) reading mechanical drnwings, d escribing the construction 
and operation of machinery represented, and the mechanical 
powers that appear ; (6) translation of French or Ger man into 
Eoglisb. The salary to commence is about £240 per annum. 

TBB following are the dimensions of the Grenier Bridge, 
at Berne, in Swit~er!aod which was completed last year :-Total 
length, l,li2 ·85ft. ; height above low water, 161ft.; width, centre to 
centre, of balustrades, 41 · 58ft. ; width of roadway, 23 ·76ft.; width of 
footways, each, 8 ·91ft. The bridge consists of eiaobt 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, upon which are laid concrete 
and wood blocks. 

I N an article on the American Society of Civil 
Engineers' rail sections, in the Railroad Ga:eltt, it is stated that 
lately there havo 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 aoetting the 
worth of the money put into the hea,•ier sections in increased 
wear, and it would not be surprising if in future orders the propor­
tion of weights from 80 lb. up should decl ine 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 
Sin. oil pipe line to convel petroleum from Micbailovo to Batoum, 
a distance of 143 miles, will be flnlshed. 'l'bere are three elevating 
stations on the line, each fltted with pumps of 150-borse power 
each. The daily duty of the pumps is 90 metric tons of petroleum, 
or a maximum of 25,000 tons per year. The pipe line is covered 
with ballast, and is fitted with safety valves that automatically 
isolate short Reclions in case of accident. At Michailovo the oil is 
brou~bt from the wells in cistern-wagons, which discharge directly 
into 1ron troughs leading to two tanks holding 12,000 oubic metres 
of oil. 

THE French Government, in order to encourage the pro­
duction of oil from shale, have decided to offer a special premium 
to the refiners for the next six years, on the followmg conditions: 
-"That in the coUJ'!!e of the flrst year the total sum expended on 
premiums shall not exceed 300,000f. ; this sum is to be divided 
p•·o rata between the refiners, according to their production. At 
the samtl time, these premiums shall not represent more than 3£. 
per hectolitre of unreflned oil. During the third and fourth years 
the total sum paid in premiums shall not exceed 200,000f., and 
not more than 2£. per bectolitre. In the fifth and sixth year the 
total amount is not to exceed lOO,OOOf., or more than lf. per 
hectolitre." 

AT Snoqualmie Falls, Washington, there has recently 
been started a 10,000-borde power hydraulic plant, embodying 
several features of interest. 'l'he falls are 250ft. in hei~bt; and 
the machinery, which converts a part of their energy mto 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 15,000 lb., and a complete motor 
weighs 50 tons. 

THE official returns dealing with the mining industry of 
R ussia for the year 1897 have just been made known. The value of 
the products shows an increase of S:l. 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 rouble' ; 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. Dllring the last 
Uln roars the production of cast iron in Russia has increased by 74 
milhoo poods, or by 3~ timos; the production of steel by 61 million 
poods, or 56 times; and the output of coal by 467 million poods, or 
double the former amount. 

AccoRDING to tests recently made by i\Ir. A. S. Cooper, 
and described by him in the current issue of the Journal of the 
Franklio Institute, tho uso of sal t or sea water in gauging cement 
is bad practice. The tosts were made with both natural and 
Portland cement mortars1 and comprised tensile and compressive 
tests. The ages of the oriquettes 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 nearly 
always showed tho superior strength of the b riquettes mixed with 
fresh water, and this was just as pronounced in the compression 
as in tho tension tests. The deteriorating effect of the salt water 
•vemed to be the &re~t.tvat witb tbe riober mortau, 
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MISCELLANEA. 
THE French submarine boat X arval was launched last 

week at Cberbourg. 

BICYCLES are now carried as baggage free of charge on 
United States railroad&. 

ToE 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 
again being discussed by the Cor poration, and negotiation, are to 
be resumed. 

ON Monday last the Chinese Minister, Sir Chihchen 
Lofengluh, visited the L9eds Steel Works and the locomotive works 
of Kitsoo and C->., Leeds. 

A VERY active programme of shipbuilding on the Great 
Americ!ln Lakes is being inaugurated. The C.uoegie Steel Com­
pany have ordored five s teamers, each 475ft. long. 

ToE minimum end~wment for the Birmingham Univer 
sity scheme having been subscribed, it is probable that some step3 
will be taken t~hortly for the execution of the preparatory work. 

TB£ largest contract entered into in recent years for 
shipbuilding on the American G reat L1kes has just been signed. 
Tbts 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 
placed with the Clydebank Engineering and Sbipbuilding Company, 
Limited. The engines will be of about 22,000 indicated horse­
power. 

SINCE the opening of the Dortmund-Ems Canal , six 
months ago, more than 300 vessels have entered or left Dortmund 
harbour, 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, Lydeoburg, 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, 907,80! • 

ToE opening meeting or the twenty-sixth session of 
the Liverpool Engineering Society will be held on the evening of 
Wednesday next, November 1st, at eight o'clock, when tbtl 
President-elect, Mr. A. Bromley Holmes, M. Inst. C.E., 1\f.I.E.E., 
will deliver his inaugural address. 

TaE 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 L!lkes 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. 

THE United States submarine boat Holland, of which a. 
good deal was heard some time ago, does not appear to have proved 
an un4ualified success. Last week, getting out of control, she ran 
while submerged into the d ock 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. 

WHAT is said to be the largest rope cable in the world 
has been in use for some time for the G!a.sa:ow District Subway. It 
was manufactured by D. H. and G. Haggie, of S110derlaod 
and its weight is about 55 tons. Its life has proved to be 141 
month,, the previous record being 10~ months, and during this 
t ime it has run 85,000 miles, whilst the previous be~t record was 
61,000 miles. 

IT is claimed that the deepest oil well in America. is 
situated in the Monongabela River Valley, about 25 miles from 
Pittsburgh. l'be hole has been drilled to a depth of 5532ft., but 
work has been suspended owing to a break in the 2~in. rope used. 
As a result lOOOft. 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 IS proposed to sink the well 6000ct. 

THE Brewers' Exhibition at the Royal Agricultural 
Hall, Islington, opens to-morrow, Saturda1. In the matting barley 
competition, held in connection with th•s Exhibition, the list of 
awards has been considerably added to and the number of classes 
extended, and the entries, we learo, are likely to be a record 
number. To further the joint interests of farmers and brewers 
valuable prizes ar e again ofl'ered for English hops. 

ONE result of the late Belgian miners' strike has been 
to foster in that country foreign competition, which has profited 
largely by the situation, writes the Cbarleroi correspondent of the 
Orga11..e I ndu,trnl, who reports that a great deal of foreig n coal has 
been imported, vit. , British coal, chiefty vUl Antwerp and the 
Charleroi C11nal, Pas-de-C.1lais COli, and Ruhr coke. Luxemburg 
iroomaster3 a re 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, beca~e a prolonged drying in 
the open air was necessary for the briquettes to stand carriage ; 
but in that case they crumbled in the fi re, 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 onl7 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 Boal'd of Trade have received through the Foreign 
office copies of communications from the offices in L~ndoo and 
Pari.s of the Royal Commission for the Paris Exhibition, respecting 
applications from British workmen for employment in connection 
with the Exhibition buildings. It appears that there has lately been 
some influx of British workmen into :Paris with the object of obtaining 
work on the buildings, nnd, in view of the number of applications 
made at the Paris offices of the Royal Commission, it is thought 
d esirable to point out that the F rench contractors are unlikely to 
employ foreign labour of any description, while foreign contractors 
charged with the erection of various foreign buildings import their 
work men, as a rule, from their respective countries. 

AT Indian Head the United States Navy Department 
is erecting a new factory for the manufact11re of smokeless powder, 
which will be operated entirely by electricity. The electrical 
plant will serve to drive the machinery and the trolley tramc!lrs, 
as well as generate electric light. The generating plant coo.sists of 
two 250-kilowatt d ouble-current generators, and one 75-kilowatt 
two-phase generator. E1ch of the two larger machines can 
deliver current simultaneously from both sides, a continuous 
current at 550 volts, and a two-phase current at 400 vol ts. The 
smaller machine generates two-phase current at the sams voltaga 
a nd frequency. An 18~-kilowatt transformer in the generating 
station steps up the alternating-current vol tage to llOO for supply­
ing a feeder line for lighting the various buildings. Tbe machinery 
in the mills is driven by induction motors, nnd the continuous 
current supplies power to the railway system, which is opera.ted 
par tly on the overhead trolley and partly on the Westinghou'e 
surfaee-contact system. Tb.e ora.ne motor in the provinr ir.Jun:h 
is also aupplied witb oontinuout current, 
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TO CORRESPONDENTS. 

• • • /'16 order to awoid trov.blt aM CIYil/W~ we ~M it --!')' to i"J­
totTtlpiYildtntr th41ltlterl of inqv.iry ac:ldruud to tilt pvblie, aM inltndtd 
for inatrli!Yil in tllir colv.mn, mull in all ccuu N accompanied by a large 
mvtlope legibly directed by tilt writtr to himatlj, and rtamped, in ordtr 
CAat anmtrl rtctivtd by '11.4 may bt forwarded to their dutifl4tion. No 
Mli.ce can bt taken of communi.caliiYill vAicll do not C01111'lv vitll lhtu 
i"'trv.cliiYila. 

• • • A.IL lttttrl intt!\dtd tor i!l.ltrtlon in Tml BNOJNWZB, or CIY1ltai"i"9 
ql(uliiYila, lllov.ld bt accompanied by tilt name al\d ac:ldreu of t1lt vrittr, 
1101 'IUCUIIJril)' tor pv.bli.caM11, but 01 a 'JYfOO! oj good faiiA. No 110tiu 
vh4tewr ean bt ta.t:m of aMnymot.ll commv.ni.cali!Yila. 

•. • We ecJI\1101 "~tai:t to rd""" clravi"'T• or MGI\tucripu : tH a .ut, 
IMrtfONt rtqv.cal totTUJIOI'dtnll to kup copiu. 

REPLIES. 

G. B. W. (Lime juice machlnery).- A letter hM hoen forwarded to you 
from Tbe .Masson and AtiiiS Works, Lltchurob, Derby. 

H . C. F.- We are not awnro or tho oxl11teoco of any trustworthy atntla· 
tlcs giving the number or boilon nt work In Grent Britain. 

J. K. M. (Thames Ditton).- If you like to sood ua drawings and descrip­
tion or your tuventton, we will tell you what we think of it. 

T. H . (GosweJJ.road).-Your Invention proposes t o accompllah an im­
posslbUity, and you will waste your money if you proceed further 
wltb it. 

Rr BBJtR.-See Cnotor Lectures by 000ch. PubUshed for the Society of 
Arts by George Bell and SoDB, York·street, Co,•ent. garden, Loodon. 
Prloo 2a. 6d. 

J. C. CWimbledon).- lt would take too much space to descrlbo the nctlon 
of tne elogle-trigger gun lo thia column. We believe CogaweU t.nd 
Harrlson, llond·street, haven model, which, doubtleSB, they would be 
pleased to show you. 

Assoc. M. INST. C.E.-We would rocommend you to put the mntter toto 
the bands of nn expert. Why not npply to Mr. Sydney Brough, secre· 
tnry of the Iron and Steel Institute, 27, Vtctorln·street, for an lntro· 
ductlon to some one interested in the subject ? 

8. J. I,, (South H ackney) - We cann ot pretend to say what coostltutes 
an invention or no inventor. The most emlDent judges l.o the world 
have experienced the utmost difficulty Ln decldiog the point, as tho 
record of n umerous patent b itlls goes to show. 

LOBIIICATION (PershCtre).- We have no doubt that nil your trouble wlth 
ht•t benrlDgs ll due to the use of too much brass. c..:ut it awny freely 
at the sides. No bearing should bo In oontnrt with more than three­
fifths of the journal surface. P ut the oU lD ut the side, not nt the top. 

AQUARIUS (Ryde).-1 here is no dllliculty ID fitttng:n log to your yllCht, 
which will show the speoo nt which she la ~tolog through the wnter at 
a glance. Tbe Berthon continuous log will do this. You can obtain 
full p:u'liculars of this benutiful lnstTumeot from the Berthon Boat 
Comp:my, Romsey, Hants. There la no other log, so far as we IU'O 
aware, that will comply with your rcqulremeota. 

H. McK. (Abordeeo).-Fiexible couplings between the motor and the 
dynamo have been and are frequently usod. They remove the uccos· 
alty for exact alignment, nud to a cert,alo extent reduce shocks. They 
are alao used whero it is desired to insulate the dynamo from the 
motor shaft. An example of the uso of the Raffard coupling occurs at 
the Aigle electric station, described In Tu& EliOINJtER, 13eptembor Slh 
I liSt. 

R. R. (Madison, W!Aconsin).- l n reply to your slx queries, we would, In 
the fi rst plllCe, refer you to the nrticle on Amertc:m shipping which 
you wiU find on page 426. (I} I'be Br1tlah Government ba8 subsl· 
di'led mail routes in order to securo the cheap, rapid, and regular 
transport of letters. M nil steamer>~ cnooot be made to pay unless they 
lire liberally remunel".lted forcnrrv!ng letters. (2) Competition reduces 
the price of mail contracts to about the loweet remunerative point. 
(S) The growth of the Britl.oh marloo hM not been pr moted by 
Uoveroment nld; on the contra• y, lt hiiS been hampered by various 
lcg1slatlve restrictions. (4) lt la noxt to impoSBible to ""Y what per­
ceotJ\ge of our tots! shipping gets postal contracts; it Is not largo. 
(6) Yes. (61 Wages vnry conttnunlly, nt preseot they nre \'cry h'gh, 
platers ond 1iveters earning fr.>m .C~ to .£7 a week. 

MEETINOS NEXT WEEK. 
. OtOLOOJS'nl' A~UTION, LO!mON.-Friday, November Srd, nt 8 p.m., 
w the l.lbrary of Uni\'ersity College, Oower·s treet, W.C., Conversaztone. 

Toe I NSTITUTION OF J oNJOR ENOI!IUU.-Friday, November St'li at 
8 pm .. at the Westminster Palace Hotel, P residential Address by 'the 
Hon. Cb:1rles A. Parsons, F.R.S. 
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MUNICIPAL TRADING. 

I N the current number of the Fortnightly Review 
we find e. paper by Mr. Walter Bond on " Municipal 
Trading," which deserves attention. There is in 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, 
affirmation, and denial into a. form handy for reference, 
and possibly 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 e. cheap rate over e. large area; and the 
municipal demand for permission to manufacture electrical 
machinery. He then goes on to consider what are the 
" proper duties of e. municipality, and why they are so," 
and he discusses the entire subject under the following 
suggestive heads :-·' The Legitimate Functions of e. 
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 h~s not dealt at sufficient length. 
He shows that the municipality is in the position of e. 
speculator who, by force, compels people to invest in his 
undertaking. Let us fancy Mr. Hooley, for example, or 
the late Baron Grant, invested with such power that he 
could comp~l every ratepayer in Leeds or Nottingham to 
take shares m a scheme for lighting those towns. We 
n.eed ?nly state the fa.cts in this way to recognise that the 
S1tue.t1on would be mtolere.ble. But substitute e. few 
town councill?rs for ¥r. llooley, o.nd the thing is· done. 
The Corpore.t1?n dec1de that they will become traders, 
and then obtam loans to supply the requisite capital, and 
next levy rates to pay off the principal and its interest. 
It ~s ~rg~d that it ~ all for the good of the ratepayer. 
Th1s 1s s1mply beggmg the question. " If," writes 1\lr. 
Bond,_ ".the ,Vestry of Ha.mpstee.d choose to go in for 
electnc lightmg, ~ purely trading venture, the ratepayer, 
whether he hkes 1t or no, is obliged to take e. share or 
leave the neighbourhood. The inherent injustic~ of 
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municipal trading is that e. free citizen of e. free country 
is thereby forced to take shares in e. 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 e. 
municipal mess of mingled trade and philanthropy." 

The paramount objection to municipal trading is the 
incompetence of the t raders. Mr. Bond directs atte~ti~n 
to this, as we have said, but he does not emphe.stse 1t 
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 e. 
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 (J-)e.sgow 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 e. man, 
the merits or demerits of whose schemes they are quite 
unable as an official body to determine. The recent 
scandal show!! how the system way 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 U oited 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 Musgre.ve 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 e. 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 e. first-rate man. There is, however, 
always the risk that he will be hampered and harassed 
in all 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 e. 
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, e. fair chance 
of being properly spent. But the trading of e. municipality 
is carried on by a board of directors who have no 
special knowledge, save by chance, of the business being 
transacted, and the membera 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 improvement s. " Imagine," 
writes Mr. Bond, " e. trading concern, the accounts of 
which are not annually audited by competent and inde­
pendent auditors ; imagine this concern to be specially 
favoured by the Legislature and to possess great infiueoce 
therei.IJ; 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 e. 
shrewd business man as to the probable effect of all these 
accumulated soporifics upon the energy, skill, and purity 
of the management of the undertaking ? Would he not 
predict, and with reason, sleepiness, extravagance, mal. 
administration ? Yet e. trading concern such as is out­
lined aboYe is nothing more than a municipality engaged 
in t rade." 

But let us, for the sake of argument, assume that e. cor· 
poration is free from all the trading defects to which we 
have 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. Rightly 
we should extend the question, and make it apply to all 
corporations and towns. Is a corporation, even when, 
as presupposed, perfect, justified in doing any experi­
mental work whatever? \V e think it will be agreed that 
it is 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 sufficient data available to prevent the solu­
t ion of difficult problems by the trial and error 
system being necessary. But such e. 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 
o.ltogether, but they must follow ; they dare not attempt to 
l~e.d. But, beyond this, we have the fact that corpore. 
t10ns 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 £or 
supplying light and power direct from tbe coal districts. 
The opposing corporations could not argue that they were 
able to supply both at e. 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 
e. scheme full of promise, and o.lmost certain to give con 
sumers electricity at e. much lower price than could the 
corporations. 

To what point municipal trading in the future may 
extend it iij very difficult to say. So far as can be ~een, 
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there is as yet no limit fixed to the range of the under­
ta.kings in which the ratepayers' money may be embarked. 
Mr. Bond holds that the 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 bold that such a. definitiou 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. But 
it is very difficult to state reasons why electricity 
or gas should be made and supplied, and not boots 
shoes. But if boots and shoes, why not bread, as has 
actually been done in some places in France ? There can, 
we think, be but one answer to this. The system thus 
extended would be nothing more than a. form of 
socialiem, and would, in a Tery short time, be attended 
by stupendous abuses. The legitimate trading functions 
of a. corporation begin and end. we think, in wholesome 
C<'mpetition. If it is proved that pri va.te 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 fait· that the corporation should step in. But the 
corporation should not be given any ad vantage over the 
legitimate traders. Pushed beyond its present limits, the 
policy of municipal trading cannot fail t o work for evil. 
l3ut the whole drift of municipal opinion is in favour 
of a. forward policy. It remains for Parliament to con­
sider the question very seriously. It cannot be right 
for a. corporation to deny its ratepayers any advantages 
that can be deri...-ed from outside competition. 

LOCOMOTJY E FlRE·'BOXES. 

l N another page we illustrate and describe a. locomo­
tive engine which is possibly the latest novelty in the 
railway world. vVe 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 reall.v new, having been made by the 
late .John Haswell, of Yienna, years ago ; and a.t least 
two were constructed in this country by R. and W. 
Hawthorn, Leslie, and C'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 a.n 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 e. 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-hex of a. locomotive is in every sense its weak 
point. It is 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 ma.y 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 6ft. is the longest grate that can be 
properly fired , we have at once 19t square feet as the 
maximum. By making the grates a. little more than 6ft. 
long, and measuring the bars along the incline, we get e. 
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 trailing 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 1\Ir. Va.nderbilt 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 dimenaions of locomotives-and there 
have been many of late years- the grates ba.ve not 
increased commensurately ; and every locomotive superin· 
tendent knows, and usually admits, that be would like e. 
bigger fire-box if only he 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 
~upposed difficulty of firing a. grate more than 6ft. long, 
m the first place ; and to t rouble 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 ? 

ln Belgium engines with grates lOft. by 7£t. 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 e. grate of the normal width, but 11ft. long. The 
surface is 87t eque.re feet, but even this is much too small 
for Lhe 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 is heaped under the 
fire doo~, and slides down the incline by the shaking of 
the engme, a. method much fa voured on some lines in 
this country by fi remen, who, however, are always able 
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to fill holes far back under the h :ck 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 of 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. Drum mood, whose great four-cylinder 
engines are largely dependent for steam on the huge fi re­
box surface got by adding water-tubes. I s there, then, 
any reason why we should 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 designing locomotives, British 
engineers may, we think, find in American practice 
direct and substantial proof that certain things may be 
done, the success of which might otherwise he doubtful. 

In designing, then, the most powerful passenger loco­
motive that can be put on our roads, the fundamental 
proposition is that the fi re-box and its grate are all im­
portant-so important, indeed, that everything else is 
subordinate to thew. 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 every locomotive 
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 
is lengthened e. foot, and the grate augmented in area by 
over three square feet , what follows ? 'Ve need not answer 
this question. The small grate can only be made to do 
by resorting to a very heavy draught, which means 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 can be urged. Let us 
suppose, however , an engine of the type designed by Mr. 
Stroudley, with fourwheelscoupled in front. These engines 
run at high speeds with steadiness and safety. Let the rear 
end of the engine be carried on e. 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 Rystem. 
A fire -box 8ft. 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 
fi re-box to go at least 6in. further forward. Thus again 
we can get e. 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 t hings against it ; as, for 
example, the certainty that in t ime 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 
proportions and simplicity of outline which now make our 
locomotives the most beautiful in the world. 

AMERI CAN SHIPPING. 

THE 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 Congress, 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 
secure the passage through both Houses of the Ha.nne.­
Pa.yne ~ill , which is a. thoroughly Protectionist measure, 
and wh1ch seeks to encourage the growth of an efficient 
and large merchant service by the distribution of boun­
ties, ne. viga.tional as well as constructional- that is to 
say, so m~ch per ton to builders in order that they may 
suffer no d1sadva.ntage from what is euphemistically and 
quite e_rrone~usly described as the " pauper labour " of 
the U mted Kmgdom and the other maritime countries of 
~urope; and so mu_ch per ton ~o owners for every given 
d1ste.nce covered m the fore1gn trade in order that 
there may be compensation for the heavier cost of work­
ing American a.s distinguished from European vessels. 
The present position of AJ?leri~a.n shipping is referable, 
of course, to the perpetuation, m the supposed interests 
of _American wooden shipbuilders, of navigation laws 
wh1~h became obsolete from the day the first iron ship was 
put m to the water. Slight modifications have been made 
in these laws,_ in t~e last half century, but they have not 
altered th~ s~tua.t10n materially, and it remains, as e. 
general prm01ple, that American citizens may not own 
~ess~ls s~ve th~se constructed in native shipyards. 
Special ~spense.t10ns have been given from time to time 
for spec1~ reaso';ls, and in this connection the granting 
of Amet"lcan regtstry to the Inme.n line steamers will 
occur to the mind at once. J3ut the sum total of the 
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tonnage transferred to the American flag is abturdly 
insignificant when weighed in the scales against the ton­
nage of the commodities enterin_g at and clearing foreign 
from American ports, or against the tonnage of all the 
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 
2,300,000 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 fi scal year, whereas forty years 
ago it ws.s 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 material 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 fl ies the Stars and Stripes; and as 
showing incidentally how much of America's loss in this 
respect has been Great Britain's gain, it may be stated 
that out of 18.000,000 tons of exclusivel.v foreign shipping 
cleared , 12,000,000 tons are E nglish. 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 fi nd a clearer justification of the 
policy than that furnished by the actual outcome to-day. 

It is open to the American nation t o 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 Represen tati vc 
F ithian and a. hand ful of other earnest Congressmen. 
Or it ma.y adopt the bounty system alluded to above, 
in order to promote a marine which shall be exclusively 
American . Under the fi rst , American citizens would be 
permitted to acquire their ships in any market-which 
would in most instances mean the E nglish market - and 
to obtain for them all the privileges of American regist ry. 
The initial outlay would , of course, be great, but the 
hundreds of thousands of pounds now sent to E urope 
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 shipbroker:1 
said that in the past t wo years the leasing of " tramp " 
steamers by Americans had increased {ourfold, a.ncl these 
vessels were netting their owners 20 to 23 per cent. a. 
year. A few yeara ago, 1\fr. 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 him, he would get good value 
for his money. B ut 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 a.nd deprh·­
ing it of a. " fair field " for Hs operations. Therefore 
the country is to assist its shipbuilders. 'l'he Hanna­
Pa.yne Shipping Bill , which is carried oyer 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 tonna ge. 

T_his bounty scheme is so comprehensive as virtually 
to mclude all bu t e. wholly insignificant number and 
class of American vessels. The Bill gives a uniform 
rate of " compenee.t ion "-such is the phrase which 
sounds better to the ear of the Commissioner of Xavi­
~a.tion than the more common one of " bounty"-amount­
mg to one cent per gross ton for every hundrE>d nautical 
miles traversed by a.n Amcrican-buiit steam or sailing 
vessel, the idee. being " to offset the increased cost of 
construction and operation in the U nited States" -a 
rather cm-ious admission after all we have beard of the pro­
gress of iron and steel in the States, the reduced coat of 
p_roductio? , and the lower~g of the rate of wages. In addi­
tiOn to t.h1s one cent there 1s to be a special allowance for 
stea.m_ships of more that 1500 tons gross, with a steaming 
ce.pa01ty of 14 knots or more. The Commissioner of 
Navigation recently issued a sort of apoln7ia for these 
proposals, in which he defended the constructional bounty 
from the charge of being "extravagan t and unheard of,i' 
and said it was designed to ofl'set the corresponding 
allowances _given to similar steamships by foreign Govern­
ments. H1~ ~rgument on this matter is ingenious but 
extremely d1smgenuous. If Mr. Chamberlain lmows any­
thing of the British mercantile marine he must know 
that British steamers do not receive Go~ernment support 
simply because they steam 14 knots an hour and 
have e. capacity of 1500 tons or more. It has need of 
vessels to carry the mails, and it has held a number of 
our fastest steamers at its disposal for use as armed 
cruis~rs . In return for these privileges it pays a. sum 
that ts agreed upon. And yet Mr. Chamberlain contrasts 
the amounts received by the Peninsular and Oriental, 
Ce.s~le, U nion! Cunard, White Star , Royal Mail, and 
P~c1fic a.nd On e_nt companies for mail-carrying purposes 
w1th those wh1ch would be paid t o America.n-built 
steamers of equal tonnage. or 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 t:> compel their best 
ships, when they come to bo 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 cont ention is absurd, if it is not wilfully 
intended to give the American people a.n erroneous im· 
pression. Apart !rom 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 1\.ingdom 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 H a.nna.­
I'a.yne 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. 1\Ia.ny 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 
t:> 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 o.fforded a stimulus, and made the 
.\merican builders put their best energies into what was 
to the nnjority of them a new class of work. They 
appear to be succeeding. All along the Atlantic seaboard 
steamers of large tonnage a re now being built ; shipyards 
are being extended, and others are being provided- for 
example. the NewYorl;. Shipbuilding Company is erecting 
on the Delaware new works which will rival anything in 
the whole country. Most of the vessels bought by the 
Government have been disposed of again, including those 
purchased from E uropean 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 see 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. T hey should be 
in a 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. Oae reason which was of some validity until the last 
few years was their inability to make plates a.t a. cheap 
rate. But of late they have been sending their plates to 
Ulasgow and underselling the Scotch article there. I n 
other directions, too, they have reduced the cost of pro­
duction ; so that the principal drawback to progress has 
been removed. By that ~;~,me 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 a.re wanting. But 
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 L egislature will 
not allow. "l"ree ships" would be a good thing for 
English shipbuilders, for whether a t first or at second­
hand, the vessels purchased wouH of necessity be of 
English build for the most part. I3ut they would hardly 
be a. good thing for English shipowners, for a new element 
of competition would be introduced. The development 
of a native American shipbuilding industry can be of 
ad \'anta.ge to neither builders nor owners here. 

COPPER. 

Tnouou 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 t he end is not far off, and to observe 
that the general conditions tell in favour of rather than 
ago.inst 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 boncl tide consumption, or whether a large 
proportion of it was manoouvred by the interests that have 
been working to keep up prices, one cannot readily say. 
Having regard to the industrial activHy, it is quite fair to 
assume that the consumption h!ls 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-he::t.vy 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 wri ting had gone back £2 lO.s. per ton. If it is 
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 thn.t 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 30Lh ult. But this results 
from the shtpments 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 
this month are about the average, and we shall soon see another 
spurt made by the small miscellaneous producers. 1\Iean· 
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time, we find Lhat the consumption of copper in th.e United 
Kingdom for the nine months to September 30th ts 23. per 
cent. below that of the satne period of 1898. The Amen.can 
production in the nine months has been 191,222 tons, ago.mst 
174,811 tons; while the exports have not exceeded. 79,541 
tons, against 103,142 tons, and there have been WJports 
amounting to 25,759 tons, against 5180 tons. The appar~nt 
consumption by this showing is 137,440 tons, compared w1th 
7G,849 t.ons last year. We submit that the measure of the 
increase-over GO,OOO tons-is greater than the measure of 
the increased activity in manufacture. 

MOTOR CARS AT THE PARIS EXHIBITION. 

WHEN the Paris Exhibition authorities first distributed 
the space for the various classes of exhibits thEy ca.used a 
great deal of disappointment among motor oar firms by class­
ing Lhe mechanica.l vehicles with ordinary carriages and relegat­
ing them to the annexe at Vinceones. The motor car move­
ment has, however, been growing so considerably of late in 
France that it is now proposed to give special prominence to the 
new vehicle by laying out tracks and organising trials at Vin­
cennes, and a committee under the presidency of M. Foresti~r, 
chief engineer of the Ponts et ChausE~es, is now engaged tn 
drawing up the programme. There will be four trials, that 
is to say, heavy motor cars with o. 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 indicutors, overhead trolleys, and pneumatic tires. An 
electric genemting station will be established at Vincennes 
for the recharging of the b1ttLeries of electric cabs taking part 
in the trials. Of the two million francs which will be devoted 
to the Viocennes annexe, about 100,000£. will be placed at the 
disposal of the Automobile Club de Fmuce for laying out 
the tracks t\nd making the courses with heavy gradients and 
obstacles, so that the trials will be carried out under the 
same conditions as those on the ordinary roo,d. Visitors 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? We 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 2~ per cent. advance under terms 
of the Rosebery arrangement, it is genera.lly admitted, even 
by their own friends, that they are a little premature in 
putting forward the fresh demand for 5 per cent. extJ a, 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 slo\v 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-minor, that 
he is now 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 things, though they do not 
make for the interest of the consumer, make for peace in the 
coa.lfield. House coal by no means covers one-half of the 
output of the British coa.lfield, for if one quality of coal 
advances, the other does not lag behind, and Mr. Piokard is 
quite correct in saying that engine fuel and small coal 
generally are at va.lues which are abnormally high compared 
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 o. 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 e:f 
the coaluwners. 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 is some guarantee of 
peace in their industry by nu extension of the time for which 
the Board of Conciliation was established. That period 
expires in a few mouths, 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 timt~ of 
the extension should be five years, and others that it should 
be seven yrars. Thn.t it should be extended all are agreed. If 
the miner is wise he will Lake care now to husband his resource!', 
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 be eau at the week-end, spend 
as little as is compatible wi th comfort and r~asonable recrea­
tion, and lay up what will keep him in th<. days when the 
clouds once more fall upon his industry, as hey are certain 
to do. 

.\ REMARKABLE ACCIDENT. 

TH J-: engine shown iu the engraving above, which we repro­
ducs from a photograph by Mr. A. Greenwood, photographer, 
Accrington, wa.9 t:hunting at Accrington at midnight, t'ep­
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, 
carrying them away :111d 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. 

HOL\L YACUT.-Tbe 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 William White, 
Director of Naval Construction, and the order directing it to be 
carried out was received at Pembroke Dockyard Wednesday. A 
full description wi th illustrations, of this yacht, was given at the 
time of its launch. 

TBE SHII'DI'ILOJN(: INOPSTHY.- Taking the Scotch, English, and 
Irish figures together, we estimate the total output of new vessels 
in the United Kingdom for tbe three quarters ending September 
30th last at about 1,100,000 tons. This, if correct, will compare 
with about 1,000,COO tons in 1898 and with i50,000 tons in 1897. 
The work remaining on band is nearly twice as much, according 
to Lloyd's tables; but these, as we have said, include several 
vessels which, although not completed, have been actually 
launched. In s~ far .as these are concerned the work is truly "on 
band," but not m qutte 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: -

l'tssels under Con&lruction. 
Sept., 1899. Sept, 1898. 

Merchant steamers .. .. 
Do. sailors .. .. 

'fotal .. .. .. 
Worships:-

Btltish .. .. .. .. 
Foreign .. .. .. 
Total wo1 k on hand 

in shiryo.rds of 

No. Tonnoge 
~88 1,842,885 
~~~ 6,164 

668 1,847,549 

52 83 1 ,3~0 
so 81,680 

Unitod Kingdom . . &lO 1,760,629 

No. TontJago 
572 1,861,557 

26 2,693 

698 1,864,250 

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 67,8i0 tons for Germany, 34,600 tons for Holland, 27 290 tons 
for Austria-Hungary, 17,452 tons for Norwo.y, and 16 600 tone for 
France. lt is s!gn!ficant tbat we are now building o~ly 800 tons 
of merchant sh1pp1~g for Japan, whose orders in past recent ye8J"J 
ba.ve been .so exteostve, but wbo now aims o.t building all her own 
sb1ps.. Wttb such.~ volum_e of ~ork on hand in the shipyards, 
practically all requmng engmeer1og-apart from repair work and 
the new contracts in treaty or in. Pt'?s~ect-it seems probable that 
the demand for structural matertal m tron, steel, anr\ copper will 
be as great next year as this, if not greater. What the w~r in 
~outb Africa mal imply for the iron trade it is yet too early to 
forecast,-The , tatist. 
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BAL ANCE RUDDER, S.!::>. l:>TBNTOR. 

So~u.: of the vessels recently buil t by Workman, Clarke, 
a.nd 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 S)rew 
aperture, and a. no less peculiar arrangement of balanced 
rudder. The accompanying engraving- which is not drawn to 
scale- giYes a. general idea of the form of one of these, the 
s.s. 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 a fter-part of the vessel, a.s sh own 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 ruddt-r is constructed with plates aud angles, and 
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for lubr icating purpose~ to the Russi~n oil. A compar ison of I PDor t dG~ft• d a steapne~.c~f t~~te~~!r:~~d;~h~n':f:i~b~ 
lubricating oils from d1fferent countnes follows:- A. ahn L: en erson a r 1 

' 

t:IUrll· 
Specific F'1!JSb lng 

_ ne or me. . . d 
- - With further reference to the ~aroless. repetl t1on of new or ere 

. poiDt I t gravtty. O" C po n . 
. 0° c. 

Viacoslty. in the daily Press above mentioned, .1t has been represeo~ 
;oo to us by •hipbuilders themselves that tbJS matter-one to lfh1ch 

soo 50" lOoo we have before now called attention- is becoming .more and .more 
- annoying and detrimental to the conduct of buSiness. It. 1s, of 

A lti&RIC UI-
F\Ir machinery . . .. .. 
,. spindles.. . . . . .. 
11 steam enginecylioden; 
" Jt RussuN- " " 

'920 
·oos 
'886 
'890 

206 
200 
2d3 
280 

21s 8'00 4 · ~s -
240 6' 46 8 ' 32 -
880 -
8<11 

1'65 cou~e, natural, and doubtl~ quit:e right, that no~. &hould be 
1 '61 taken of fresh work for our 10du.strial centres. Indmdual fi rms, 
4 ' 17 however, feel that the kind, even more than the degree,, of a~ten-
4 '82 t ion directed to the contracts they secure is far from bemg e1ther 

agreeable or beneficial . Thus the announcements about contracts 
are doubled and even t rebled and the actual amount o.f tonnage 
booked is g reatly magnified, ~hich is scarcely so ~a.ttenng a com­
pliment as, perhaps, the irresponsible authors of Jt.mtend .. Here 
1s the sort of procesa, as outlined by one of the aggneved bmlde!S : 

For machlnery, locos., t c. '920 
, spindles. . .. .. .. · 895 

, steam enginecyllndcrt~ { :~~~ 
" general pUI"fOSCS 
O&IIMANY-

·oos 

186 
163 
218 
20S 
138 

212 - 13'84 --
190 - 3'40 -
267 - 10' 44 S'6i 

8'26 235 -
IiO -

2'42 
1 . 68 
2 '16 
2'88 
2'05 

For machinery, tnmsrnia· 
~ion gclll", &c... . . ·928 166 193 - 15 ·48 - 2·6() 

1 brt I " 1 1&2 1n. 4·H 1'60 
10 gcucra IU cat I g pur· { 'vl " v" - '-"' -

poses.. .. .. . ·994 186 168 - 3·17 - 1 ' 40 
B uRMA- 60~ 11'. Close. Op.~n . 70° F. H0°P'. 

{ 
•920 288 266 - - 84'231 9•24 

Lubrlc~ting oil . . . · · · ·931 336 860 - - 124 ·02 16'71 

-
From these data may be judged the various qualities of the 

lubricating ciJs produced and used in different countries. Spe­
cial conditions a re laid down in regard to the quality of the 
lubricant for use on the pr incipal German railways. On the 
Royal Prussian railways the specific gravity of the oil at 20deg. 
Cent. must lie between ·900 and ·025; the flash point must be 
100 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 petroleum 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 o. 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. 

"A contract for a large steamer is first of all announced as ~avmg 
been booked by a certain firm of build.ers ;, th~o we bear, 1n ~be 
same well-informed medium, of a certam sh1ppmg company bavmg 
placed the order for. a large ste.amer with a Clyde firm ,;, and , anon 
we are informed, w1tb all the Impressment ?f a fresh 1tem, . that 
Messrs. So.aod-So, shipbuilders, have been mstructed t? build a 
large steamer to be class.ed io, and ~uil.t o?.der the spec1al ~urvey 
of, such-and-such a Regtstry of Sb1ppmg. All these var1ouslr· 
worded announcements refer to the same vessel, and the stup1d 
redundancy which thus goes on interminably,. in busy times espe· 
cially, i9 responsible for grOS!!lY exagge~ating ~be a~oun.t of 
tonnoge actuallv ordered, and m1srepreseotmg the 1ndustn al Situa­
tion entirely. 'rbis in turn engenders wholly unwarranted u~rest 
as to wages, and not <?nly so, but lea~s to. the unsteady and Jd~y­
ioclined workmen losmg more workmg time than they otber-:nse 
would · and this in all conscience. has been bad enough ever smce 
tbe io;titutioo-'tour months and a·balf ago, on a twelvemonth's 
trial-of the weekly pay system. 

CATALOGUES. 

British Tbompson.Houston Company, Limited. P.Lmpblet No. 6. 
Slow and moderate speed motor:', type M. P. . . . , 

Bullock Electric Manufacturmg Company, ClDcmnatt, U.~.A. 

of t' 'Hf-Foot ~tcp loned 

B The rest rictions placed on the supply of lubricating oil to 
the Baden State Railway include that the minera l lubricat­
ing oil must be prepared only from petroleum, and must 
not contain any other description of oil of vegetable or 
animal origin. A very small propor tion 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 ; t he presence of 
solid matter, and any sadimentation a fter prolonged standing, 
a re disallowed. At 15 deg. Cent. the 11pecific 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. 'rhe flash point must not be below 100 
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.; a.t 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. Tho oil must be odourless and 
free from tar, tar oil, &:c.; specific gravity varying between 

Direct·current multipolar motors. 'l'ype N. . . 
Lawton and P<Lrker, Ardwick, Maochester.-TbJB little brochure 

is devoted to a t reatise on " Modern Gas Engines," with hints to 
users as to construction and selection. 
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is coupled at the top to the forged head. It work~ wi~h a 
pintle at the heel, having a gun-metal bush turnwg m a 
cavity lined with white metal. It is understood that the 
arrangement gives complete satisfaction. 

THE L UBRICATING OILS OF DIFFERENT 
COUNTRIES. 

Tm: characteristics of a. good lubricant a re not a l together 
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: T~e popular iden: of 
lubricating th e parts of any mechamem IS to d rop a. suffic1ent 
quantity of oil into the openings provided for the purpose, and 
the engine will run smoothly. This is by no means the only func­
tion of the lubricant, as there is as much waste of power caused 
by imperfect lubrica~ion . Therefore, the choice of. a. lubr.ica~t 
suitable for its spec1aJ purpose and the manner m wh1ch 1t 
is used, becomes more than a. rule-of-thumb affair - it becomes 
a study. It is a generally accepted princiJ?le that the visco­
sity of the lubricant should be in proportiOn to the pres&uro 
sustained-that is, the lubricant sh ould be just sufficiently 
viscous to keep the moving surfaces apart. This, of course, 
involves a differentiation in the constituency of the lubricant 
according to c ircumstances, or proportionately to tho pres­
sures involved. A sl ight variation in the composition o~ the 
oils, a foreign ingredient, will, therefore, naturally consider­
ably affect the efficiency of the lubricating power. Professor 
TburstoJJ, in his work on "Friction and Lost Work in 
Machinery and Millwork," laid down the following ch arac­
ter istics 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.e., the least fluid friction 
a llowable. {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) F reedom from tendency to decom­
pose, or to change in composition or otherwise, on exposure 
to the air or while in use. (6) Entire absence 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
fication. (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 a ll 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 knowledge of tho 
user is called into service to a large extent ; in fact, these two 
points, in conjunction wi th that expressed in N o. 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. I t was once thought that the 
specific gravit y 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 

· 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 a t 100. The viscosity wust diminish slowly 
between 20 deg. Cent. and 150 deg. Cent., and the viscosity of 
summer oil must be relatively higher, and the winter rola.-
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 a re carefully and scientifically studied, the best 
lubrican t will be wasted, and its inherent efficiency made of 
no avail. 

CLYDE SHIPBUILDING. 

CJ.\'DE shipbuilders, during tbs oioe months of the year now 
passed, have launched and ~bipped abroad in pieces new shipping 
to the amo;mt of about 335,000 tons gross register , this being the 
highest oioo months' ag~regate ever reached throughout the 
history of the industry. 'I be previously highest output for a cor­
responding period was 293,(00 tons, which figure was reached in 
1883. The fo!J owing are the output figures for the several months 
of this year :- January, 31,650 tons; ~'ebruary, 2il,550 tons; 
.March, 53,360 tons; April, 34,360 tons; !\lay, 52,140 tons; June, 
36,100 tons; July, 19,850 tons ; August, 36,750 tons; September, 
44,5~ tons; the average monthly figure being 37,160 tons. It is 
estimated that the work on band and under contract at the pre· 
sent t ime amounts to 460,000 tons gros~, as compared with about 
480,000 at the same date last year , and 366,000 tons tbe year 
previous. As a considerable amount of the work in progress is in 
a very forward state, tbe output for the present year should be 
by fa r the g reatest io the history or the industry. As indicating the 
important character of much of the work overtaken during the nine 
months, it may be stated that of the veSllels ll\uncbed three were 
over 10,000 tons gross register-one, the Japanese battle~bip 
Asbai, being of 15,000 tons displacement; one was between 9000 
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.eigbt between 1WO and 2000 tons. Of indivi­
dual vessels of note, it is sufficient simply to recall the twin-screw 
Bavarian, 10,200 tons, built by Denny and Brothers for tbe 
Allan Line ; tbe twin-screw steamers Kiofauns and Kil<.lonan 
Castles, each of about 10,000 ton~, built by the Fairfield Com­
pany for Dooald Curr ie and Co. 's Capo mail fleet ; the Mon. 
tezuma, 8000 tons, built by A. Stepben and Sons fo r Elder, 
Dempster, and Co.; tbe Paparoa, 8000 tons, built by Denny 
and Brothers for tbe New Zealand Shipping Company ; the 
Bethaoia, 7800 tone, built by Stephen nnd Son for the Hamburg­
American Line ; tbe lsmore, 6250 tons, for Bates and Son, Liver­
pool ; the Calchas and the 1\lacbaon, each of 6i00 tonP, built by 
Scott and Co. for the 0 -:ean Steamship Company ; and tbe 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 ~,>ast four months- all tbe important con­
tracts for naval work bavmg been secured prior to that time- have 
averaged 24,000 tons per month ; and this is making full allow­
ance for the Hagrant redundancy with which irresponsible re­
por ts in tbo daily Press credit builders. Amongst the more 
1mportaot bookings which have taken place during tbe period 
named , the following may be enumerated :- The Fairfield Com­
pany is commissioned by the lodia.offi ce to build and engine a 
large troop ship, 420ft. in length, and of 1 knots speed ; Deony 
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 6000 tons for the 
Peninsular and Oriental Company; William Hamilton and Co., 

Webster and Bennett, Coventry. Supplementary catalogue and 
price list of machine tools. - This little book contains Eome excellent 
examples of brass finishers' and capstan lathes. The iJiustra-
tions are good examples of tb_e wo?d engravers' ar t. . . 

Frederick Nell, Queen V1ctona·street, London. Sm1th _Ya1le 
pumping machinery,. condensers, . compr~ors, and ce!ltn fugal 
pumps.- Tbis book IS a rranged 10 sect10os and well tndexed. 
With the additional information contained it forms quite a 
useful t reatise on pum~, nod will repay perusal by persons 
interested. 

TBE GER~I.\NIC IN A COLLISJON.- About three o'clock on Wed­
nesday morning a co!lieion occurred in the Mersey, (owing to a 
thick fog. The White Star liner Germanic, due to leave for New 
York that afternoon, was coming out of dock to take up her 
anchorage and get her passengers on board. She bad just cleared 
the dock entrance, and was lying across the river, when a steam 
hopper barge ran into her port quarter, making a. bole lift. squar~. 
The vessels remained locked together for some time, and oo tbe•r 
getting clear it was eeen the Germanic bad sustained serious 
damage. 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. 

DEATB o•' Mn. S. B. ALLI'OHT.-We record with regret the 
death from pneumonia of the highly respected Mn:ster or the 
Birmingham Gun {>rOOf·bouse-lllr. S. B. Allport- wb1ch occurred 
on Tuesday, at bta resilience, Pymore, Moseley, in his seventy­
seventh year. 1\lr. Allport was one of the oldest members 
of the Birmingham gun t rade, his apprenticeship to his 
father dating from the year 1836. .He brought an excep· 
tional amount of iotelli~ence to his work even in his 
early years, and on commg of age turned his at~ntion to 
civil engineering. During the next ten years he supennteoded 
various classe9 of contracts, including docks, waterworks, and 
railwayl'. Family circumstance~, however, induced him to return 
to the gun t rade and take up his father's businees at his death io 
the year 1858. IIe considerably developed it io the fo!Jowiog 
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-bouee in 1867, and so continued until l£92, 
when his manufactory was absorbed for part of the site of a new 
hospital then about to be erected. '!'hereupon the Proof.bome 
Guardians invited him to become Proof·master, and this position 
be retained until his death. He designed a testing apparatus coo· 
sisting of models of riHe and sbot gun barrels of different ty~~. 
furnished with crusher gauges at intervals. One valuable ser1es 
of tests conducted by him related to tbe relative endurance ol 
Belgian and English barrel~. Mr. Allport, as is evident from our 
account of his career, was strongly Impressed with tbo impo.rt. 
ance of the scientific aspect of gun-makin~, and the part wh1cb 
modern machinery may be made to play m developing and e>.­
tending the trade. 

LIORTING .\ NO Ht-:ATJ ~r. TBE NEw CoN.\RD LJNEH JN\' t-:nxi '· 
- W. C. M~rtin and Co., electrical engineers, Glasgow, have 
secured the contract to fit the large Cunard liner lnveroia, 
launched from the shipbuilding yard of S\"an and Hunter, 
Limited, Wallsend·on·Tyne, on the 21st ult. , with electrical plant 
for lighting and power. The electric ligbtin~ of the veS(el is to 
be on a very extensive scale, the plant coneistmg 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 
searcb.Jigbt giving 20,000 candle power is to be fitted at t.he bow 
of t~e steamer for .na~igating purposes, and a th?rough system of 
beatmg and vent1lat1og all the rooms, macbmery, and cargo 
spaces will be installed. Ten three brake horse-power electric 
motors and ten :JOin. fan s driven direct will be fitted, five of tbe 
fans to drive cold air through Stewar t's patent tbermo·tank 
heated by steam, when the air will be heated to a cer tain tem­
perature, and then carried into each room by ventilating tanks. 
The other five fans will exhaust the foul air from the holds at tbe 
rate of 12,COO cubic feet per minute. Electric motors will also be 
used for driving the hair brushes in the barber 's shop and for 
other purposes tbrou~bout the steamer. The Stewar t system of 
tbermo.tank ventilat1on above referred to is intended to obviate, 
as far as possible, the various objections to the ordinary system of 
s team-beating generally in use oo board ship, and it has been 
already adopted in a number of large passeoger·carrying eteamel'!l, 
notably in two built for the Russian volunteer fleet, by the Clyde· 
bank Shipbuilding Company. Tbe system combines a satisfactory 
ventilating system with an improved a r rangement of heating. An 
efficient form of beater is combined witb a steam or electrically­
d riven fan, and placed on deok or outside the compartments t? 
be heated nnd ventilated. This beater is connected to the veob· 
lating trunk through the compartments and rooms, and any re· 
quired volume of air at any required temperature can be delivered 
to the compartmenl$. By a suitable arrangement of valves oo the 
connections to and from the thermo·tank, air may be exhausted 
from the compartments to the atmosphere, or may be circulated 
in the compar tments through the beater, thereby raising the tem­
perature very rl\pirilr,, and it may also be delivered direct into the 
ventilating t runks w1tbout passing through the be~ter. 
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LETTERS TO THE EDITOR. 
(We do 1\0t l14ld ourseh>e~ rupoMible for the opinio1" of our 

corruponden.U.) 

ELECTRIC LIOUTING A!'ID REFUSE DESTRUCTION. 

:m.-Will you permit me, in reply to your correspondent Mr. 
Alhott, fir.;t t.J 1\'iSur~ him th:1t it is far from my intent ion to 
disparage. the 'horeditcb .:ombined installation, or to d l\precate 
tbe adopt1on of such sobemoJ in other ~istriots 'I On the contrary, 
1 am a strong advocate of undortakmg3 of this natnre but 1 
regard a destructor primarily as a sanitary means of disp~~ing of 
reluse rather than one of generating steam for large installations. 
'l'bere ~as been. so roue~ exaggera~ion conc.erning the particular 
Wl)rki 111 quest1on that 1t seems htghl,l des1rable that the exact 
~uanoial position after two ye:1rs' workmg should be stated. Now, 
t t seenn .to me tbl\t.althonJb l\Ir. Alliott disagrees with you on 
some pomts, yet h1s fi~ures only tend to confirm tb':l views 
expressed in your article as to the net results down to the present 
t imo. 

A comparison is givon by Mr. Alliott between the charges for cur­
rent in 8boreditcb and tho C.ty and Clerkenwell, and be etates that 
~n addition of 40 per cont. to the price in the former case would 
tncrease the revenue by £4.000, and make a wonderful difference in 
the b~lance-sboot. 1 quito agree, providing tbat tbe same number 
of umts were sold. But surely your correspondent does not wi~h 
to convey tbe idea tbat if tbe bigher charges of 40 per cent. or 
5') per ce~t. obtaining in the City bad prevailed in Shored itch, the 
consumpt1on would have reached the 1,031,348 units revealed in 
the balance-sbeet I 1 am afraid that if City prices bad been 
charged if! Sboreditcb, the number of consumers would not only have 
been conSiderably fewer than at present, but also that tbe units sold 
would bave been so much less that, instead of an addition to the 
revenue of _£4.000, it is probable that the total receipts would have 
been curta1led by that amount. The development of electric 
ligb~ing_ in Sb?red1tcb is entirel7 due to the low charges for current , 
and tf h1gb pnces bad been mamtained, the ratepayers in a district 
of that character would not have so largely availed themselves of 
t b'3 supply. Hence one must deal with things 1\'3 they are, and 
not wnh supposable figures in comparison with adjoining dis· 
triots. 

I 'l'be making of a few screw gauges by the P ratt and Wbitney 
C..>mpany is admittodly, in itself, n small matter. But a straw 
will show bow the wind blows nnd "ilka little maks a muckle." 
" X." could not bring forward any reason why these gauges wore 
better made by the American firm than by our Bri tish fi rms, and so 
contented himself with blackguarding his opponent. If indeed it 
is such M tbo writer who degrade our country's work and workers, 
what has '· X. " to say about our g reat and illustrious countryman 
Sir Joseph Wbit-.ot t'l, wbo was tbe firet to awake the world to tbo 
necessity of ~otandnrd screwJ, and who took every available oppor· 
t unity of impressing upon every one connected with the mechanical 
arts that upon the accuracy of their work and the standardising of 
parts depondod our national existence 1 Wben president of the 
Insti tution of llleobanical Eogineors bo delivered his presidential 
address at Glasgow in 1856-over forty rears ago-and in tbis 
addre!a be called the special attention of b1s audience to the vast 
impor tance or attending to tbo two groat elements in constructive 
mechanics, namely "a truo plane and the power of measurement." 
And in th is anme nddross, in spenking of the proper gradations of 
size in all the various branches of the mechanical arts, he used tbeso 
words, vi;.:.:-'' Our friends across tbe Atlantic manage ruatters in 
this connection much better than at present we do." 

So that even forty years ago it wns recognised by the man who 
probably know more than any man living about accuracy of 
measurement and atandt~rdi~ing of parts that our cousins were 
ahead of us. lf your correspondent "X." composes bis mind long 
enough to consider who nre at the present time tbe recognised 
leaders in tbe making of standard gauges, micrometers a nd such 
like; and then, instead of writing about wood screws or lamen tinl!' 
the deplorable ttato of your other correspondents, give us some 
proof that there are firms in th is country as well eqwpped as the 
Brown and Sbnrpe or the Pratt and Wbitney companies for under· 
taking standardising work, he will be doing something towards the 
end wbicb we sbou1d 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 on us. I venture 
to assert t h11t bad the making or standard sets of screw gauges 
been asked for during the lifetime of Sir Josepb Whitworth tbe 
efforts of the Committee, as described in a letter by one of the 

The reference to the .Mu nicipal Journal seems to me somewhat 
njudicious. l cannot regard that journal as an impartial or com· 

petont uritic on tbe question at 1ssue, 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 beat of the parish refuse alone, and tbat the value 
of the steam produced was £;3660, or slightly more than the deficit 
of £3616 on the destructor, tbis in no way affllcts the net fi nancial 
results of the combined undertaking. lf 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
ing a surpl~s of £5682, tbo profit is immediately reduced to 
£:.! )2~. It IS merely a question of account, o.ltbougb an important 
one 10 so far as tbe destructor is concerned, since tbe deticit of 
£3616 is conver ted into a surplus of £41. At the same time, I do 
not know t!le source, other than that quoted by your correspondent, 
for the assertion tbat 760,000 uni ts were produced from the incine­
ration of the parish refuse. 'fbe statement does not appear, so 
far as I can see, in the accounts, and Mr. Newton Russell, the 
chief engineer, recently informed me that bo was unable to amplify 
the figures until tbe balance-sheet bad been discussed by the 
\ ' estry. That discussion has 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 
d'3Structor for steam supplied to the lighting department does not 
show the total advantage to the parish arising from the destructor, 
1 am sorrr to find lllr. Alliott again relying fo~ his information 
upon the JOUrnal already mentioned. lie states tbat in addition 
to the £2:m2 credited to the destructor for disposing of the refuse, 
if the latter bad been barged away as former ly a further saving 
of £1186 would have been obtained. For tbe moment I am 
reluctant to accept the latter statement as being accurate. I may 
say on the autbor1ty of Mr. Freeman, the then cb~irman of the 
8boreditch Plant and s~avenging Committee, that during tbe 
lirst year'd working of the electrical installation the cost of 
disposing of the parish refuse exceeded that of the previous year 
by £1500, and if r.our correspondent desires further information 
on this point be will find it in the ElectricAl Revie1o of November 
lStb, 1398. If, then, a n extra expenditure of £1500 was incurred 
in H!9i -98 with 18,2SO tons of refuse, is it likely that wben deal· 
ing with the larger quantity of23,728 tons in 1898-99, an economy 
of £1186 would be realised 1 As, however, information on tb1s 
point will soon be available i t will be unnecessary for me to refer 
further to tbe suggestion that the undertaking appear.i to hue 
benefited last year by £1200 hy the use of a destructor, since 
this sum is practically the same as the £1186 said to bave been 
economised by incineration instead of by barging- a p:>int upon 
wbicb, in addition to that of steam supplied to the baths, no 
truetwor tby data are forthcoming at the present moment. 

To sum up tbe whole question, it apr ears 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 deb1teable points referred to, he bas failed to alter the net 
rclsults of tbe installation considered as a joint undertaking. He 
m9rely converts the deficit of £3616 on tbe 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 tbe £;3660 for the 
steam supplied, the profit of £5682 on the latter becomes reduced 
to £20'22, 1nstead of £"20o6 as stated in your ar ticle, a nd tbis balance 
w.>uld p robably be wiped out if depreciation of plant and machinery 
h1d been p rov1ded for, ns it would in any well-conducted eogineer­
i.lg under taking. 

1 have no doubt tbat in the future the Sboreditcb installation 
will become a commercial success, but tbe experience of the past 
two years shows how inadvisable it is to b:> too entbusia~tic in these 
mattors, and it is to this excess of enthusiasm that I attribute the 
ta rdy extension of refuse destructors throughout tbe country. 

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

Snt,-Mr. Alliot.L'd letter is interesting. flis firm have fitted up 
so many destructors, that l:e probably knows as much about tbeir 
construct ion and working as anyone. l\11\y l ask him, if be has 
t bl) fa':lt!l, to tell us what ought to be allowed for depreciation of 
tho plant I 

I have bad a fairly extended experience of furnace work, and I 
am certain tbat 25 per cent. is a very moderate estimate indeed 
to allow for this most important item. So far, destructors being 
new, vary little has been said about this; but once repain begin, 
the various corporations using destructors will have their eyes 
opened, J fancy. But what we wont are facts and not speculation. 
No balance-shoot, however, is of the least value unless it contains 
this item. . 

Yonr correap?ndent 11 Old J awry " does not attach too much 
importance to tbe thermal storage question. Wby was not 
llalpin's system applied at Sboreditch I T. E\'A~S. 

Por t St. Mary, October 21st. 

DRITISD ASSOCI ATION SCRE W OAUOES. 

SIR,-Your correspondent 11 X." has been singular ly fortunate in 
bi3 choice of a nom de pl11mt, as this subject of the British Association 
acre" sets is evident ly to bim a quite "unknown quantity." His 
reference to Nettlefolds shows his total ignonnce of the whole 
question, a'l that eminent firm'~ business does not depend on the 
waking of gauges dies, or taps. Possibly, however, your corre· 
spondent thinks the British Association screws are used for banging 
pictures, and hence his reference to 11 objects of art." 

members in your issue of the 2tltb September, would have bad a 
different result. lcH.\BOD. 

Vmdon, 17tb October. 

ENOLlSI:l AND AMERICAN RAILWAYS. 

Sm,-ln the editorial on "English and American Railways," in 
THE ENOlNEEit of September 16th, you say tbat the United States 
people built long box cars witb seats because the mail coach was 
practically unknown, and also t bat the climate rendered covered 
cars imperative. Historical facts do not substantiate these state­
ments. Many of tbe earliest passenger ears were simply coach 
bodies monnted on four-wheeled platform wagons, while other 
roads Uded open cars, in which passenger.; were blackened by 
smoke, burnt by sparks, and incommoded by wind and rain. Tbe 
coach-body cars on tb., Mohawk and Hudson R:til road-wbich are 
still in existence- were built nod hung, as the original specifica­
tions say, " in the style of workmanship generally adopted in 
Albany and 'l'roy 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 railways used similar cars, but in later years 
the size was increased. 'l'he Baltimore and Ohio Railroad used 
such cars at tirst, but tbe increase in speed with the intro· 
duction of steam traction made a greater length desirable, and 
in 1833 Mr. Winnns constructed long cars on bogie trnckd. To 
183! and 1836 such cars were in use, 30ft. to 40ft long, with 
transverse seats, having reversible backs and cent ral aisles, as in 
American cars to-day. 

I do not understand why you call tbe modern American car a 
" P ullman " car, as Mr. Pullman in no way originated the type. 
He was not even tbo fi rst inventor of the sleeping car, but pushed 
tho bu11iness more vigorously than his predecessors. He began his 
experiments in 1869, ran his first sleeping oar in 1864, and organised 
the Pullman Palace C.lr Company in 1867. '!'his company builds 
all kinds of passenger, goods, and tram cars, but operates only 
sleeping, dinmg, and parlour c:1rs. Some sleeping cars have com· 
partments opening olf from side corridord1 these being on the 
'' 1\fann" patents, acquired by tbo Pnllman Company. The 
standard American passenger car of to-day has two rows of trans­
verse seats, sc..paratod by a central aisle, and having reversible 
backs. 'fbere is a window to eaob se:Lt, a drinking water-tank, 
steam beat, and one or t wo toilet-rooms. 

'l'bese remarks are made not as criticisms upon your ar ticle, but 
in order to correct certain points. For my own part, after con­
siderable experience with compartment cars and corridor curs in 
E•lrope, and the American type of car in this count ry, I most 
decidedly prefer tbo latter, and should prefer it for a journey of 
twenty-five to fi fty miles as well as for one of 100 to 1000 miles. 
For tbe g reat distances, however, one would naturally take a 
sleeping car. 

In regard to your comparison of Engli:>b and American systems 
of operation, you omit to state that ~ince Ameril'an railways, with 
the highly economical working which has been introduced of late 
years, can only make small returns, tbey would be bankruJ;>ted 
under tbe old methods of working, combined with present fre1gbt 
rates. Still more would they be bankrupted if operated under 
English conditions. It must be remembered that our freight rates 
now range from a fa rthing to a halfpenny per ton per mile, and 
seem likely to go even lower. 

I believe that E"lglisb railway!' might int roduce important 
economies by following the American practice of carrying bulk 
freight- snob as coal nod ore- in large car loads and large train 
loads. Tbe objection always made to this is that t urnh bles, 
shipping docks, ltc., aro too small for large cart=t, but a little study 
of economics will often show that it is real economy to make 
heavy expenditures in order to secure permanent reductions in 
cost of operation. It is easy to say offhand tbat it cannot be done. 
It would bo wiser to investi!!:ate, and having found that it can be 
done, to go further and see 1£ it will pay to do it. 

'l'bis is the case on many American railways, where enormous 
sums are being expended to improve the gradients 1\Dd curves, to 
replace trestles and timber bridges with permanent structures, 
and to provide larger cars and more powerful locomotive~. The 
improvement of the line and the new rolling stook enable heavier 
t rains to be hauled witb greater economy, and also reduce the 
cost of operation. 'fhe permanent structures also materially 
reduce the cost of maintenance. 1n fact, undor the steady 
decline of ro.tes, d ue to competition, to adverse legislation, and to 
public clamour, it has become imperatively necessary to introduce 
the!e economies in operation if tbe railways are to be kept out 
of practical b1nkruptcy. 

If you coml?are American railways under conditions similar to 
those of Enghsb railways, instead of making a broad average for 
the. ~85,000 .miles o_f American railw~ys of all kinds-including 
prame and p10neor hoes-the results w1 Ll be more fair and more 
useful. The results will also show lesa discrepancy between 
English and American lines, t ince many wbic& are properly 
comparable with English lines pay 4 to per cent. on the stook 
and bonds. E. E. Ru:;sELL TR.\T.MAN. 

Chicago, 111., October l Oth. 

ENOINES WITH DI RECT·OONNEOTEO DYNAMOS . 

Sm,-In reference to Mr. Woolford 's letter in your issue of the 
20th inst., I fully appreciate the oauses be mentions of unequal 
loads on engines for eleotrio t raotion1 but the point I wished to 
draw attention to was that it is most improbable, though not im­
poa~ible, for the load on an engine supplying current to a large 
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number of cars to change from no load to full Joa.d three or four 
t imes a minute. 

'fake the case of 100 cars on ordinary street service, I think it 
unlikely that every one of those 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 remamed some of the load on the enginea .. That 
a tro.otion load is usually very variable everyone most adm1t, but 
I think the statement l have just referred to exaggerates the case. 

'l'urning to the fll·wheel, 1 have to confess myself unable to 
follow Mr. Woolford e explanation of bow a heavy Hy-wheel l686ens 
the stresses on a crank shaft To prevent misundentanding, I may 
say that 1 have in mind an engine of what might be termed the 
standard American slow-speed type, having the fly- wheel and 
armature each keyed on to the crank shaft, which sbaft runs in 
two bearing, the armature and Ay-wheel being between the 
bearings. 

I n this case there is a turning moment on the r.baft duo to the 
work done on the engine pistons, and there is a resisting moment 
due to the currant developed at the armature. T he stress on tbo 
shaft may be measured from whichever is tbe greater of tbeae two 
moments; normally, of course, tbe two should be equal, and it is 
the duty of tbe governor t.o so control the steam as to bring about 
this equality. Assume the governor to have for the moment 
etfectod thia balance, and that the load is then suddenly switched 
of£ pending the governor again balancing matters, the surplus 
turning moment on the shaft will be mainly absorbed by the fly­
wheel, an increase of speed reaulting, the stress on the shaft being 
measured by the turnio~ moment due to steam pressure, and this 
stress will not be matenally elfected whether the wheel is very 
heavy or only moderately so. 

Taking now the case where the load is suddenly increased, 
tben until tbe governor can balance the new conditions, the resist· 
ing moment is in excees of the turning moment, the balance beiog 
drawn from the fly-wheel. 

If the armature and lty-wheel are keyed sep&rately on to the shaft, 
the sbaftatress will then be measured from the resisting moment at 
the armature. H ere, again, tbe st ress is not affected by any 
consideration as to whether the wheel is very heavy, or only 
moderately so. 

If the 11 y-wbeel is formed in the armature itself, or is so con· 
nected di rectly to it u to practically form a part of it, the 
transference of work between the armature rim and the fly-wheel 
would not go through the abaft. The importance of a good con· 
nection between armature and fly-wheel has been referred to in 
one of my earlier letters. 

To my mind, the effect of an increase of fl y-wheel weight is not 
to reduce stresses, but to reduce tbe speed variation which occurs 
in the periods during which the governor is lagging in its adjust­
ment of the valve gear to suit the load ; or, in other words, the 
heavier the fly-wheel the lon~er the t ime allowed for the governor 
to act to keep the speed var1ation within certain limits, this tend· 
ing to simplify the governing problem. I have previously pointed 
out tbat increased fly-wheel weight means increased bending 
moments, and in tbis letter I have endeavoured to outline my 
reasons for thinking that it does not reduce torr.ioual stresses. If 
neither the intensity nor the frequency of these stresses is reduced, 
then tbe shaft strength is not. 

October 24th. CHAS. DAY. 

E MPLOYMENT FOR RESERVISTS. 

Stn,- Referriog to the announcement appearing in the Press, 
that an organisation is being formed with the object of finding 
employment for the wives and families of Reeervi!fts called out for 
service with the colours during tbe present trouble in South 
Africa, we should feel very grateful if yon would allow us to use 
your columns for the purpose of intimating to the employers of 
labour throughout the kingdom that the War Employment Bureau 
is now open at 101, Fleet-street, London, E .C., for the purpose of 
collecting the names of fi rms who may be willing to give p reference 
of employment to tbose applicants in the above-mentioned category 
in capacities which they are competent to fill, and at current rate'! 
of wages. 

Wben this information is to band, the names of fi rms Cv·operat­
ing will be d uly communicated to the War-office, and L~d 
Wolseley has kindly said that as soon as we place him in a position 
to do so he will take steps to intimate to those cottcerned where 
tbey may apply for employment. 

To make the scheme of real use to tho~e whom it is desi red to 
help, it is extremely desirable that, if possible, some employer 1 • 
employers in every town in the kin$dom should support it. To 
move families from one part of the kmgdom 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 familit>s whose breadwinners 
are mainteiniog the honour of the ftag in South Africa ; and there­
fore it is necessary that employment should be found for those who 
a re in need of work, and are willing to work in the neigbb:>urbood 
in whi<:b they at present reside. Lord Wolseley has pointed out 
that "anything which is to be done should be done quickly," and 
we t rust that the necessity of prompt action will be considered 
sufficie~t justi~cation ~y Y?~ for the . s~ep we a~ taking in asking 
yl\ur kmd ass1stance 10 gmng publictty to tbtS letter, and also 
that the manfacturers and other large employers of labour tbrou~h· 
out the kingdom, whom we are taking tbe liberty of addressmg 
through your columns, will forgive this indirect wa\' of approach· 
ing them. • 

A committee is now in process of formation, and as soon as pos· 
si~le an ~uthorised prospectus _of tbe Yfar E mployment Bureau 
wtll be Ci rculated for general tnformatJon, and in the meantime 
we shall be glad if employers willing to co-operate will communi. 
cate their names to us. 

H . C. W. Gmso:s,) Joint Hon. 
L. H. B~:NSON1 j Secretaries. 

101, ~'leet-etreet, L'ndon, KC., October 23rd. 

FRICTION OF COMPRESSeD AIR IN PIPES. 

Stn,-1 want to convey air a distance of 3000ft. through 3in. 
p~pes. _'l'be quantit1 of free air .d~liver~d by the compressor i~ 
2.10 c~b1c feet per mmute. The a1r IS delivered into underground 
workmgs at a pressure of 10 lh. per square inch, as indicated by 
a pressure gauge fixed at the lock. 

1 wonder if any of your reader!~ could tell me what ought 1 to 
expect to. find tbe pressure to be per square inch in a receiver 
placed bestde the compressor. 1n other word~, what will the Ios~ 
p~r f<t.uare inch bo in pressure owing to the friction in 3000ft. c.( 
3m. p1pe 1 

Kilkeel, Co. DJwn, October 19th. J. M. F. 

TOOL FOR FACI NG DRASSES. 

. Sm, - Some fifteen ye~rs ago, or it may be even more, you 
tllu stra~d a ~mall macbme "~rked by band, and ~uitable for a 
steamer s ongt~e-room, for le~tmg together brassee and such-like 
work. I te action was, 1 behove, after the manner or a shaping 
macbin~, and the idoa was to secure greater accuracy than can 
be obtamed by the file. Can you tell me when this appeared 
and, if so, supply mo with a copy ! 1 

Oztober 17th. H T S ARRY . H.\\\, 

[ We havo no recollection of this tool; perhaps some of our 
readers may be able to assist Mr. Sbaw.-Eo. E.) 

TsE Indian Government have sanctioned railway 
su_rveys for the coming oold eea9on 1899-1900, amounting to 960 
m ties. 
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THE "YENTlJRI" \\'.\TER :'IIETER. 

I" our impression for August 2ith, 1897, we gave a reprint 
of a paper read by 1\Ir. Kent. of High Holborn, on the " \\ n­
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 mea'turiug water either 
way has been broughL to our noticr, but bdore describing it. 
it nuw be as well if 

• 
we briefly remind our 
renders of the principle 
upon "hich it works. 
In lhe line of pipes 
through which it is de. 
sired to measure the 
flow of water are placed 
two taper pipes, of differ· 
ing degrees of taper, 
joined t.ogether o.t their 
smaller ends. Now, as 
the rate of flow of water 
passing through the 
pipe i nc r eases, the 
lateral pressure dimini­
shes at the point of con­
traction, according to 
Venturi's law. The re. 
suit is that if two pipes 
be led, one to the water 
main before it has begun 
to contract, and another 
to the point of smallest 
diameter, and if these 
pipes be connected to 
either arm of a l,;-tube 
containing mercury, the 
level of the mercury 
will be interfered with 
in consequt>nce of the 
difference in pressure. 
From the difference in 
level in the two arms 
of the tube the amount 
of \Vater passing o.t any 
given time may be a£. 
certo.ined, and in the 
case of the "Venturi" 
meter this is done nu ~C' ­
matically. The accom­
po.n y ing ill ustrationsw i J 1 
serve to make cll-ar the 
foregoing description. 
It is only necessary to 
add that by an arrange. 
ment of counter and 
revolving drum and 
pencil, both the rate 
of flow at any moment 
can be known, and alro 
the total amount of 
water which has passed. 

THE ENGINEER 

I paniel', Here it was pos1.ible that nt one time one of the 
companies might be o. buyer and at another time a seller of 
water, so that arrangements bad to be made by which the 
meter might be made lo regi&ter in whatever direction the 
water was flowing. In this case, instead of the cones beinp 
sht\ped as shown in l<'ig. 3, both were made alike, and each 
was furoit>hed with o. pressure chamber in addition to that at 
the thro~t. A ~>ystem of cocks connect the;e pressurt 

, 

Fi~. 2- LAYI NG lWO-WAY " VENTURI " M ETER IN LONDON Th'l ordinary means 
of measuring watt>r 
under pressure necess'-
tatc. the use of mechanism placed in the_ line of flow, J c~ambers. with the recording apparatus in such a way that 
and 1t~elf actually operate~ by the water as 1t pasEes. The e1ther mam may be put into communication with it, and the 
quo.nttty of water passed ts then deduc£d from the number ~mo';mt. of water passiug be measured. This arrangement, it 
of cycles of movement or of revolution of the mechanism. 1s sa.1d, .mvolved no departures from the law which governs 
The" V~nturi ''meter d~es not interpose any moving part or the aot10n of the meter. To prove the truth of this one of 
ob!ttructton to the fhwmg water, nor does it even produce the water companies concerned conducted a. series ~f tests 

Fie . t - RECOROINC M ECHANISM 

any deviation in the pipe line, and the loss of "head 11 owing 
to the throttling of the pipe is imperceptible. Moreover, the 
recording point may be some consider:J.ble distance from the 
actual point of measurement, and the pressure pipes may be 
led to any conYenient position. 

The deviation f~om the ordinary course of " one-way 11 

~easurell?ent,_ that LS to say, where the water ~s always flowing 
m one duect10n, has recently been necessitated in conse­
quence of the intercommunication of two London water com-

some little while ago. These tests were made with o. weir 
and recording gauge, which was proved against two 12in. 
"Uniform " meters, which bad previously been checked 
against a gauged tank. The "Yenturi 11 meter was tested 
against the "Uniform 11 meters and the weir, with the result 
that at three different ra~cs of fiow the maximum error was 
0:92 per cent. slow, and _the mean error 0·17 per cent. fast. 
Smce then the results gtveu by the "Venturi" meter both 
by diagram and counter, have agreed within 1 per cent~ with 
the computation of the weir recorder. 

It would seem thnt 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 OOin. are under con­
sideration. The limitation is towards the smaller sizes and 
not towards the. larger . .It arises, not from any incapacity 
of the smaller stzes to regtster accurately, but simply because 
of the comparative expense of the recording device for the 

Pre6suro pipu to R ecord•' 

Fig. 3-SECT ION OF T A PER PIPES 

smaller sizes. This will readily be understood when we state 
t.hat the price of the recorder is the same whether the 
diameter of the water main is Gin. or 60in. 

Our illustration figure No. 2 is a reproduction of a photo­
g~aph taken of the two-way measuring intercommunicating 
ptpo 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 d1ameter. We give also in Fig. 1 an 
illustration of the latest design of recorder. 

RUSSI A'S RAILWAY ACROSS PERSIA. 

IT ~ooks ~ if then~ are very good grounds for believing tha.t 
Russ1an engmeers w1ll at no very distant date commence the 
work of surveying the route for o. Hussian railway across 
Persia to the coast of the Persian Gulf. A member of the 
staff_ of th~ _Lokal-J.nzeiper has recently interviewed the 
Pers1an Mm1ster at Berhn, and the latter expressed his view 
of the s!tuo.tion as follows :-

"The rumour of the projected railway is certainly founded 
on fac~, o.lth~ugh . the details co.nnot as yet be stated, and 
the_r~ IS noth1~g !n the project that can give rise to any 
political complicatiOns. The proposal to construct a railway 
thro~gh Persia, from the Caspian Sea to the shores of the 
Per~tan Gulf, .wn:s mn~o n~arly thirty years ago. The con­
cessiOn for butldmg th1s railway was made in 1872 to an Eng-
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Iish subject, Router. This concession referred to the stretch 
of country from Re~hd, near the south-western &bore of the 
Caspian s~a, and 150 miles north-west of Teheran, to Bush1re, 
the principal port of Persia, on a sandy peninsula on the 
eastern shore of the Persian Gulf. !:>ince, howeYer, the terms 
of the concession wore not fulfilled by Reuter, the concession 
has been declared to have lapsed. At a later period, about 
twenty years ago, the H.ussian Agent, General Falkenhagcn, 
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 same concession. This concession was 
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. a 
survey of the district in question in order to proceed wtlh 
the work of building tbo projected railway. 

" This undertaking has nothjng whatever to do with 
enlarging the Eastern Question, which is already of sufficient 
importance, for such a work is purely agricultural and for 
the good of civilisation. I 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 cer tain EngliFh 
circles. We have not the smallest premonitory signs for 
presuming that Russia's Asi1111 policy is in any way directed 
towards disturbing the integrity and independence of Persia. 
We have loyal and sympathetic relations with both Russia 
and England, and-we a re not afraid.'' 

DOCKYARD NOTES. 

Tm; 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 U. Lockroy, but is also adopting some of the suggestions 
of AdmiraJ 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 o. length of 13t:l· 80 m., a. beam of 24 · 25 m., and a dis­
placement of 14,865 tons. Bach of them will have three 
propellers driven by triple-expansion engines developing 
l7,475-horse power. The maximum speed will be 18 knots. 
l'he coal bunkers will have a capacity of 905 tons, which will 
~ive o. range of action of 930 miles at 18 knots; but this 
range can be inoreas~:d to 1800 miles by carrying an additional 
->upply of coal of 920 tons. The armament will comprise 
four g~s 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 780 men. 
l'he estimated cost of each battleship is 35,542,700f. 

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

THE 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. 

Tu1: 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, 
inspired, wo cannot help thinking, by an article that 
appeared some while since in the Naval and llltliia1·!{ Record. 
It is 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 fa.ctors-(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 
t.hereby enabled to sink a ship, would produce a war against 
the power to which the ship belonged. 

THE Russian!\ aro 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 effective 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 since, but of which no trials that we know 
of have yet been made. 

I N reply to a. correspondent whose letter was mislaid, the 
destroyer whose central funnel " looks like t wo 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 . Yery few destroyers are exactly 
alike, and those who know them well are tolerably able to 
distinguish between them. 

Tm: 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 m~c~. ~be NPpt~e, which goes out shortly, has the 
proud d1_stmct1ou of bemg almost the only ship in our Navy 
fitted wtth 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. 

BnJTll:>H A bSOClt.TlON or DH.\t.:CHTsl!EN, M.\NCBESTER Bll.\NlB. 
- The next meeting of the above Association will be held at tbe 
Deansgate Hotel on Thursday, November 2nd, at eigbt o'clock, 
wben_a paper on "Water-tube Boilers " wiU be read by Mr. W. 
G. PCJmrose, member. All information can be obtained from the 
branch hon. sec., Mr. W. E. Butcher, 209, Great Cheetham-slreet 
West, Manchester. 

• 
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THE SWEDI SH IRON AND STEEL, METAL, AND 
COAL INDUSTRIES IN 1898. 

IN conformity with our custom in former years, we now 
present a 1·tswne 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 m ines in ten liin 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 16 · 4 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 1893-9S :-

Mines. Output. 
Tons. 

1898 .. 841 .. .. .. 1,~81 ,487 .. .. .. 
1894 .. S26 .. .. .. 1,926,628 .. .. .. + ao·o 

Increase or decrease, 
per cent. 

1805 .. 827 .. .. .. 1,901,97l .. .. .. - 1 ' s 
1&96 .. 888 .. .. .. 2,088,004 .. .. .. + 7"2 
180i .. 866 .. .. .. 2,086,110 .. .. .. + 2 · 4 
1898 .. 3:.!J .. .. .. 2,804,646 .. .. .. + 10 '4 

The chief increase in output last year took place in Nor­
batten's liin, viz., 239,851 tons, here being situated the great 
Gellivara mines. On the other hand, Kopparberg's lan, the 
second greatest i ron producing county in Sweden, shows a. 
falling off of 45, 395 tons, of which 88,000 tons in the well­
known Graogesberg mines. The other iron-producing lan 
show an increase in output of 26,493 tons in all, against 
which there is a decrease of 4522 tons. To this Orebro liin 
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 57· 7 per cent, o.s against an average of 56· 8 per cent. in 
1897. In three l iin 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 60·1 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-stone." 

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. = 20a. This gives an average of respectively 
4 · 78 kr. and 4 · 79 kr. In this industry there were employed 
last year sixteen magnetic ore sepamtors, 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 quinquennial period:-

Hands. Average tons. 
1808 .. .. .. .. . . .. 7510 .. .. .. .. .. 197 ·8 
1894 .. .. .. .. .. .. 7562 .. .. . .. .. 264 ·a 
t SOa .. .. .. .. .. .. 76« .. . . .. . . .. 2ts·s 
1896 .. .. .. .. . . .. 8439 .. .. .. .. .. 211 '5 
1807 .. .. .. .. .. .. 11797 . . .. .. .. ~Si 'l 
1898 .. .. .. .. .. •• 9274 .. .. .. .. 248 '3 

It may bo of interest from a teclmical point of view to 
mention that last year 3972 bands were employed under­
ground, their average output being 398 tons, as against 3620 
h:~.nds, 484 tons in 1897. This decrease is due to the circum­
stance that at Gellivaro. a larger number of hands are 
employed in cutting galleries and other work. I n the open 
the average outbreak per man was 1402 tons. In addition 
t.o magnetic ore, a. !'mall quantity of lake and bog ore was 
raised last year, viz., 368 tons, valued at 1645 kr. , or 4 ·47 kr. 
per ton. In 1897 the production was 1047 tons, but it has 
been as much as 12,000 tons. The "fishing" for this kind 
of ore is carried on in three central Jiin, o.nd 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 ngainst 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 sh ifts, 538,197 tons of pig, which shows a 
falling ofl of 1· 2 per cent. The following table shows the m~nu­
facture of pig iron, with increase and decrease during the g1ven 
quinquennial period 1893-98 :-

Tons. Increase or decreaac, 
per cent. 

1893 .. .. .. .. .. 458,421 .. .. .. .. 
1804 .. .. .. . . . . 462,809 .. .. .. .. +~ ' 1 
1895 .. .. .. .. .. 462,980 .. .. .. .. +6•03 
1896 .. .. .. .. .. 494,418 .. .. .. .. + U'S 
1897 .. .. .. .. .. 633,197 .. .. .. .. +8'9 
1808 ........ .. 681,766 ........ · - 1 '2 

There was nn advance in manufacture in the counties of 
Yestmanland, 4590 tons; Ostergotland, 1000 tons; Upso.la, 
750 tons, &c., but, on the other hand, a falling oft in Orebro of 
4750 tons; Kopparbcrg, 41('0 tons ; Yermland, 1980 tons; 
Kalmar, 1550 tons; \'estmanland, 1246 tons, &c. The 
increase in the divers liin 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 liin 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 Gefl.eborg's liin, with 13 · 5 per cent. 
Vermla11d, 10·6 per cent.; and Vestmanland, 10·4 per cent., 
seven other liin making up the remainder, 13 ·1 per cent. The 
average output per furnace last year amounted to 3719 tons, 
the average time of blasting to 279 shifts1 and the. average 
return per flhift to 13 · 35 tons. The followmg table 1s 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 1893-98. 

.Avornge output Average oulput 
per furnaco. in 24 houl'!l. 

li!U8 • . .. .. .. .. 2088 .. .. .. .. 12' 18 
1891 .. .. .. .. .. 8102 .. .. .. .. 12'43 
1805 .. . . .. .. .. 8171 .. .. .. .. 12 '58 
1896 .. .. .. .. .. 8582 .. .. .. .. 18•03 
1897 .. .. .. .. .. 8737 .. .. .. .. 18·0i 
1898 .. .. .. .. .. 8711! .. .. .. .. 18'85 

Of tho hin Vestmanland shows t.ho largest average manu­
facture per furnace1 viz., 4590 . tons, and \)stergotland the 
highest average penod of blastmg-365 sh1fts of 24 hours. 
The lowest average return, 130 hours, and the lowest shift, 
23 are shown by Jynkoping's Jiio. The largest average 
de~imal return was in Kopparberg's liin, viz., 16·69 tons per 
furnace, and the lowest in J ynkoping's liin, 5 · 61 tons. In the 
former county is situated the well-known Domnarfvot Iron 
and Steel Works, the largest in Sweden, where the average 
decimal output was 35 · 81 tons, the highest of any works. 

THE ENGINEER 

The manufacture of 
returned as follows :-

the various kinds of pig iron is 

Tons. 
Forged and puddled . . . . . . . . . . . . . . . . . . 259,071 
Bossemor nod Martin . . . . . . . . . . . . . . . . . 240,781 
Splogele18en .. .. .. . . . . .. .. .. .. .. .. 2,246 
Tugots for reduction .. .. .. .. .. .. .. .. .. 10,658 
lugots for other purposes.. .. .. .. .. .. .. .. 10,809 

Total .. .. .. .. .. .. .. 528.960 

The following table shows the production of these kintls of 
iron during the last quinquennial period:-

Forged and puddled . . . . 
11C<~semer nnd Martin . . . . 
Splcgclcl.aeu . . . . . . . . 
I ugots for red uctlon .. . . 
Ingots for other purpoRes .. 

1894. 1895. 1896. 1897. 1608. 
J> c. p c. p c. p.c. p c. 

ttJ ·ao 6<!'70 co·oo 5o·7s 411'62 
40'10 48 '46 46'21 44 •86 45 '95 
0'23 0•29 0'15 0' 27 0•48 
1 '80 1'86 1 '71 2'10 2"08 
1 '89 1 '69 1 '48 2'05 0 07 
----------1oo·oo 1oo·oo 1oo·oo 1oo·oo 1oo·oo 

The first-named kind, forged and puddled pig, was manu­
factured in eleven of the twelve iron-producing liin, varying 
from 66,147 tons in Orebro to 985 tons in Sodermanland. 
Bessemer o.nd l\Iartin iron was turned out in ten liin, of 
which Orebro, Kopparberg, and Gefieborg returned three­
fourths of the total. Spiegeleisen was only manufactured at 
the . ehisshyttan 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 euch took place at 126 works, as against 132 
works in 1897, which were situated in eighteen liin, the lA.rgest 
number, twenty-one, being in Orebro, Kopparberg coming 
next with sixteen; Vestmanland, fifteen, &c. The n um ber of 
Lancashire hearths numbered 293 in four teen Hin; Franche­
Comt~ hearths, seventeen in n ineliin; Walloon hear ths, t wenty­
t wo in three !iin, 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 fu rnaces were in ope~a­
t ion, of which twenty-seven were Bessemer, forty-five 1\[ar~m, 
and six crucible, with six blister steel furnaces. The followmg 
figures show the manufacture and value, last year , of malle­
able iron and steel :-

Tons. Kr. 
Unwcldcd blooms and rnw bal'!l . . 198,923 . . 20,029 087 
Unwolded ingot metal . . . . . . 268,978 . . 27,609.~65 
Bloom and blister steel .. .. .. 1,148 .. 2e8.6t0 

Totnl . . . . . . . . . . 464,044 • • 47,897,882 

The manufacture of blooms and raw bars was carried on 
in sixteen liin, 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-Comte process 
amounted to 12,205 tons, or 6 ·1 per cen t ., 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. 
1808 .. .. .. .. .. .. .. .. .. .. .. .. 225,682 
1894 • . . . . . . 0 • • • • • • • • • • • • • • • • 204,517 
1806 .. .. .. .. .. .. .. .. .. .. .. .. 188,726 
1806 . . . . . . . . . . . . . . • • • • . • . . . . 188,896 
1897 . . . 0 • • 0. • • • • • • • • 0 0 • • • • • 0 189,682 
1808 .. .. .. .. .. .. .. .. .. .. .. .. 198,928 

These figures show that whilst during the first four years 
there was a falling oft in the manufacture, in 1897-98 there 
has been a.n advance last year of n o lets than 9291 tons, or 
4 · 9 per cent. Of the other kinds of such iron as are here 
referred to, 102,254 tons, or 38·7 per cont., was Bessemer ; 
160,706 tons, or GO· 3 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 1893-98 
has been as follows :-

Bessomer. Martin. Crucible. Totals. 
Tons. Tons. Tone. Tons. 

1803 .. 84,898 .. • . 81 ,8~9 .. .. 668 .. .. 166,845 
1894. . . 83,822 . . . . 84,008 . . . . 610 • . . . 167,885 
1896 .. 97,820 .. 99,2b9 .. .. 608 .. 197,177 
1896 . . 114,120 . . . . 142,801 . . . . 604 . . . . 2~7,026 
1897 . . 107,679 • • . . 165,886 . . . . 691 . . . . 274,200 
1898 .. 102,264 .. .. 1CO, 706 .. .. 1,018 .. .. 268,978 

If the figures for 1897-98 be compared, it appears that there 
is a. fn.lling oft in the make of Bessemer metal of 5425 tons, 
a.nd of Martin 5130 tons ; but as there is an increase in the 
make of crucible of 322 tons, the total falli ng oft in the manu­
facture of ingots, in 1898, is 10,233 tons, or 3 · 7 per cent. As 
in former years, Bessemer metal was manufactured in five 
hi.n, as against Martin metal in twelve liin. 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 1\Ia.rtin, and 291 tons Martin cast goods. Nearly 
one-half of this quantity, or 4-1,817 tons, was produced at the 
Donma.rfvet works, 10,365 tons at Avesta, and 9560 tons at 
Hofors. That this method of manufacture is gaining 
ste!!.dily in favour in Sweden is shown by the following figures 
of output:-

Besse.mer Martin Martin 
Ingots. Ingots. Ca.st g.;ods. Totals. 
Tons. Tons. Tons. Tons. 

18!13 .. .. 8,411) .. .. 15,010 .. .. 88 .. .. 28,467 
189<1 .. .. 10,954 .. .. 15,240 .. .. 60 .. .. 26,244 
1895 .. .. 17,824 .. .. 19,1184 .. .. 84 .. .. 87,842 
1806 .. .. 21,675 .. .. 40,017 .. .. lOO .• . • 6 1,792 
1897 .. .. 26,878 .. .. 47,205 .. .. 288 .. .. 78,816 
1898 .. .. 29,194 .. .. 66,04() .. .. 291 .. .. 84,584 

As reg1uds 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 330,198 
tons, valued in round figures at 50,000,000 kr., as against 
332,559 tons in 1897 (value not returned) . Of the former 
quantity 47 ·11 per cont. was made from malleable i ron, and 
52·80 per cent. from ingot metal. I n 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, 
&c., 9500 tons (7840 tons) ; hoops, nails, &c., 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 
(16,870 tons) ; rails, 15 tons (116 tons) ; tires, 2000 tons 
(1600 tons) ; axles, 3100 tons (2500 tons) ; anchors and similar 
goods, 2000 tons (1900 tons). The following returns show 
the production of bars with kindred goods in the period 
1893-98:-

Tons. 
1898 .. .. .. .. .. .. .. .. .. .. .. 266,727 
1804 .. .. .. .. .. .. .. .. .. .. .. 267,04!1 
1895 .. . . .. .. .. .. .. .. .. .. .. 20.,185 
1896 .. .. .. .. .. .. .. .. .. .. .. 298,788 
1897 .. .. .. .. .. .. .. .. .. .. .. 276,055 
1898 .. .. .. .. .. .. .. .. .. .. .. 294,656 

Of the bars 38,963 tons wore produced by forging and 
117,158 tons by rolling. The following table for the period 
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1893-98 shows the proportion of 
and rolling :-

bars produced by forging 

Forged bare. Rolled bal'!l. 
Tons. Per cer t. Tons. Per cont. 

1898 .. .. 48,072 .. SI 'S .. .. 92,479 .. tl8'2 
18!14 .. .. 80.nt! .. ~~~·6 .. .. 94.896 10·5 
1895 .... 87,881 .. :.! 1':.! .... 117,229 76'8 
1896 .. .. 37,0 9 .. :.!2' 9 .. .. 126, 171 .. 77'1 
1807 .. .. 84,!171 .. 2 1'8 .. .. 106,988 .. 75'2 
1898 .. .. 88,963 .. 25'0 .• .. 117,158 .. 75'0 

Of the forged bars manufactured last year 32,919 tons, or 
84 · 5 per cent., were forged from blooms, 5715 tons, or 14 ·?per 
cent., from ingot metal, and 329 tons or 0·8 per cent., from blister 
steel ; o.nd of the rolled bar£1, 67,752 tons, or 57·8 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 i_ron is m_anuf~ctured in 
sixteen liin, Upsala and Orebro heading the bst w1th respe_c­
tively 9298 and 7445 tons, while rolled bars are produced m 
twelve liin Vestmanland returning no less than 25,894 tons ' . or nearly one-fourth of the total produot1on. 

Of "other metals" returned as produced in Sweden last 
year we have 126 kilos. gold_ valued at 811,892 k~. (1897, 11~ 
kilos.), most of the gold commg from the State ~me at Falu, 
silver, 2032 kilos., value 14,400 kr. (2218 ktlos.) ; lead, 
15,564 tons, value 342,458 kr. (1897, 14,798 tons); copper, 2348 
tons, value 221,000 kr. (1897, 2886 too~:). 

As regards the Swedish coal industry the. report state~ th!-"t 
236 000 tons were raised last year from thtrteen depos1ts m 
Scacia, the southernmost province, of which 52· 2 per cent. 
were " best" coal. The output in 1893-98 has advanced as 
follows :--

Tons. 
1898 .. .. .. .. .. .. .. .. .. .. .. 199,000 
1894 • • . • • . • . • . . • • • • 0 • • • • • • 1 !l5 000 
1896 . . • • . . 0 0 • • • • • • • • • • • 0 0 0 224,000 
l £96 . 0 0 • 0 • • 0 • • 0 • • • • • • • • • 0 • 226,000 
1897 .. .. .. .. .. .. .. .. .. .. .. :.!25,(100 
1898 .. .. .. .. .. .. .. .. .. .. 236,000 

The coal is anthracite, and suitable as fuel on railways and 
steamers and for domestic purposes, but ca.n never be of any 
use in the iron industry. There 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 m ines. There were 656 accidents in mines, 
nineteen being fatnl. L icences were issued for tbe 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 ~.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 bends the list with 2,813,000 kr., 
Orebro coming ne.x t with 2,200,000 kr., Vestmanland 
1,500,000 kr., &c., the smallest being 500 kr. 

AUST RALIAN NOTES . 
(F1·om our own Corrupontknt.) 

JN a retrospect on the mining industry in Queensland the 
Under-Secretary emphasises the fact that 6oating mining ventures 
into coml?anies has in many cases ended in absolute failurel', 
that portion of the subscribed capital tbat usually is absorbed for 
the sole benefit of the promoter is, as a. rule, out of all proportion 
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 unnecessAry and exor· 
bitant directors' fees, and numorous other items of this kind, are 
added, the success of tbe 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 bona fidt mining 
operations. In the case of almost every one of the prosperous 
mines the adventure was started either by a small party of men, 
or a syndicate, when every care was exercised that not a penny of 
the money that Wl\.8 brought into it by the co-partners Wa8 ex­
pended beyond the bona. fide testing and developing of the mine. 

'l'he value of gold raised during the year 1898 WM £2,750,349, 
showing an advance of £112, 1~ on the preceding year. The total 
number of men engaged in quart~mining Wa8 6075. The total 
number of gold-mining lea8es in force WM 527, with an average 
area of 13 acres, 2 roods, 33 perches. Charters Towers still main­
tains its pre-3minence amongst the goldfields of this Colony ; 
728,569 tons of ore and sand, yieldin~ 457,850 oz. of gold to the 
value of £1,157,005, was extracted dun og the year. 

The Mount Morgan mine has continued in its even coun:e of 
pro,perity. Tbeoutputofstone during the year shows an advance 
on the previous one of nearly 60,000 tons, but the produce is a 
little over 7000 02. short. The 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 tbe year 1898 is furnished by the Deputy Master of 
the Royal Mint, Melbourne, as follows :-

New South Wales .. .. .. .. .. .. .. .. .. 
Now Zeal:l_nd . . . . . . . . . . . • . • . . . . . • 
Quoensland • . . . . . . . • . • • . . • • . . . . 
South .Austrn.Un .. .. . . .. .. . . . . .. . . .. 
Tasmania . .. . . . . . . . . . . . . • • . . . . . .. 
Victoria . . . . . . . . . • . . . . . . • . . . . . . • 
West Austmlia . . . . . . . . . . . . . . . . . . . . 

02:. 
840,494 
280,1i5 
920,048 

49,37:! 
69,549 

837,258 
1,050, 183 

The quantity and value of minoral5 raised in Queensland duricg 
the year 1898 is shown in the following table :-

Tone. Value. 
£. 
2,160 

10,6E:i 
Copper oro .. .. .. .. .. 62 .. .. .. .. 
su,·or ore . . . . . . . . . . 104 021 . . . . . . . . 
Antimony Ut: .. .. .. .. .. .. .. .. 

Coni . .. .. . . .. .. .. 407,1184 .. .. .. .. 160,498 
Tin oro .. .. .. .. .. .. 1,0'l5 .. .. .. .. 86,60~ 
01)8.1. 0 • • • • 0 0 • • 0 0 • 0 • • • • • 0 • • 6,645 
M~mgunese .. .. .. .. .. 67 .. .. .. 251 
Bl&mutb.. . . • . . . . . • • 8 . . . • • • . . 700 
Wolfrrun .. .. .. .. .. .. iS .. .. .. .. 2,540 
Lctld .. .. .. .. .. .. 248 .. . . .. .. 2,480 

The traneaclions fur tbe year ending June 30th last, on t.he New 
• 'outh Wales railways, constitute a record, both in groes and net 

• 
enrmn~. 

Dunng tbe year the extension from Berrigan to Finley, a distance 
of 13 miles 73 chains, was opened for traffic, nod further extensions 
of the " Pioneer " class ar-e now under con'ltruction, vi z. , By rock 
to Hrewarrina 58 miles 11 chains, and Moree to l nverel 60 miles 
59 chains. 

Gross earnings show an increase of £118,525, made up as 
follows:-

Increase. 
.c 

Dccre~~te. 
£ 

First-class lXISSOngere . . . . . • • . . . 
Sccond-clnss , . . . . . . 26,0i8 • • . . 
Porcels and misccllan,.(111'1 ,, . . 5,693 • • . . 

" 9•·> ., v-

Gcncml merchandise .. .. .. 20,062 .. .. 
Live stock .. .. .. .. .. .. 47,787 .. .. 
Coal and coke .. .. .. .. .. 11,771 .. .. 
Other mine:als .. .. .. .. .. 11,765 .. 
Wool .. •• .• •• •• •• .• • ••. 3,174 

In connection with the increased earnings 1,492,861 additional 
passenger journeys were made, and 393,338 tons of additional 
t1·afllc conveyed. 

It ha.s been decided to introduce Sykes' system of lock and block 
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on tbo busy suburban sections. The fitling of the Westingbouse 
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 
beon placed on the Sydnev . Melbourne express ; and Pullman 
sle3ping cars have now been attached on the northern express 
trains running to Brisbane. 

'l'breo 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 !:>een 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 ROEe 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
sa~y .cablo. connection with North Sydney, will permit of the 
ex1stmg m1xed system of electric and cable, now running in the 
populous northern suburb being made wh6lly electric. 

AMERICAN ENGINEERING NEWS. 
(From our own. Oo1Tt.l'fX11Ulent,) 

A 1'CI•IarJ:able ilain. puformanu.-One of the new six-coupled 
hogio express engines of the New York Central Railroad recently 
mado a run of 143 miles in three hours tbirtoen minutes, including 
two stops, giving an average speed of 44i miles per hour . Tbo 
highest running speed was about 60 miles per hour. The inter­
esting featur~ of the run is the great '1\'oigbt of the train, which 
aggregated 918 tons as follows:-

Pounds. 
En~ ne and tender . . . . , , . . . . , . . . 270,900 
Mn 1 car . . . . . . . . . . . . . . . . . . . . . . 82,775 
Mo.U c.nr •. . . • . . . . . . . . . . . . . . . . . . . 87.250 
1'1188engcr cnr .. .. .. .. .. .. .. .. .. 86,160 
Pa83engcr cnr .. .. .. .. .. .. .. .. .. . . 93,100 
Smoking cnr .. . . . . .. . , . , .. .. . . 46,700 
Passenger cnr .. .. . . . . .. .. .. .. 64,360 
Pti&!Ongcr car .. .. .. .. .. .. .. .. .. 64,~0 
Ca.fC car . . . . . . . . . . . . . . . . . . . . . . . . 100,000 
Dining c..v .. .. .. .. .. .. .. .. 102,000 
Slccplng cnr .. .. .. .. .. .. .. .. .. .. 98,600 
~locplng cnr . . . . . . . . . . . . . . . . . . . . . . 102,000 
Parlour car . . . . . . . . . . , . . . , , . . . . 100,800 
Slccplng cnr .. .. .. .. .. .. .. .. 104,500 
Sleeping cnr .. .. .. .. • • . . . . .. .. . . .. 103,800 
Parlour cnr . . . . . . . . . . . . . . . . . . , • . . 79,000 
Pnrlour car .. .. .. .. .. •• .. .. .. 100,000 
Mnil mnttcr . . . . . . . . . . . . . . , , . . . . 80,000 
Express matter . , . . . . , . . . . . . . 16,000 
Baggage .. .. .. .. .. .. .. .. .. .. .. .. 15,000 
Passengers (600) .. .. .. .. .. .. .. .. .. 90,000 

Toto I trnin • • .. .. .. .. • • .. .. .. .. 1,€37, 795 
The total length of the traiu was 1202ft. The engine bad six-

coupled wheels, and its loading dimon.sions wer~ as follows:-
Cylinders .. .. .. .. .. .. .. .. .. .. 20 x 2Sin. 
Driving wheels . . . . . . . . . . . . . . . . Sft. l Oin. 
Boa1c wbeols . . . . . . . . . . . . , , . . . . 2ft. 9ln. 
Drfving wheel base .. .. .. .. .. Hft. Sin. 
ToW wheel base .. .. .. .. .. .. .. 26ft. 
Boiler, diruneter .. .. .. .. .. .. .. .. 6ft. 6ln. 
BoUor pressure . . . . . . . . . . . . 200 lb. 
Fire-box .. .. .. .. .. .. .. .. 9ft. x Sft. 4jln. 
Tubes, 860, diameter . . . . . . . . . . . . . . 2in. 
Tubes, length .. .. .. .. .. .. .. .. .. 14ft. 4ln. 
Beat log surface, tubes . . . . . . . . 2686 sq. ft. 
Heating surfaco, fire-box and water tubes . . . . 200 sq. ft. 
Heating surface, toW . . . . , , . . . . , , , , 2886 sq. ft. 
Orntc surface .. .. . .. .. .. .. .. .. SO! sq. ft. 
Weight on drlviDg wheels . . . . . . . , • . 126,000 lb. 
Weight of engine .. .. .. .. .. 164,000lb. 
Tender, :!"eight empty.. . . . . . . . . . , . . 45,600 lb. 

, bogtc wheels (d) .. .. .. .. .. .. 2ft. 9in. 
, wheel base .. .. .. .. .. .. .. 16ft. lOln. 
,, cool . . . . • • . . . . • . . . . . . 10 tons 
, water .. .. .. .. .. 4500 gallll. 

A nother mon1tc- locomotive.-Tbis is tbu era of heavy locomotives 
and heavy trains, and the Illinois Central Railroad has recently 
recoived 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 type, having eight coupled 
driving wheels, nod a four-wheeled lending bo~e. The boiler of 
this enormous machine is 6ft. Sin. diameter, Wlth a Belpaire fire· 
box 11ft. long, placed above the frames, The working pressure is 
210 lb., 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 .. .. .. .. .. .. .. .. .. 2Sin. by SOlo. 
Driving wheels .. .. .. .. .. .. .. .. 4ft. 9in. 
Bogio wheels .. .. .. .. .. .. .. .. 2ft. 61D. 
Drlvlng wheel base • • • • • • • • • . • • 15ft. 9in. 
Engino whool hase . . . . , . . . . , . . , . 26ft. 6in. 
Engino and tender wheel baso . . . . • • . . 65ft. Sin. 
Longth of engine . . . . . . , . . . 42ft. 
Length of en~c and tender.. . . , . , . , . 66ft. Sin. 
Wolght on drivel'8 . . . . . . . . . . . . . . 198,100 lb. 
Weight, engine .. .. .. .. .. .. .. .. 252,200 lb. 
Jo\lrnals of driving axles . . . . , , , , , , . . 9iin. by 12ln. 
Piston slide valves1 trove! . . . . . . . . 7!n. 
Length of connecting-rod , , . . . . . . . . 8ft. 2in. 
Boiler, diameter . . . . . . . . . . . . , . . . 6ft. Sin. 
Firo-box, size inside . , . . . . . , . . 11ft. by S~ft. 
Fire-box, depth .. .. .. .. .. .. .. .. 6Mt. to 7jft. 
Tubca, <l24, diameter.. .. .. .. .. .. .. 2ln. 
Tube!', length .. .. .. .. .. .. .. 14ft S!iD. 
Bcnting surface, tubes . . , . . . . . . . . . 8287 square feet 
BeatiDg surface, toW . . , , . . . . . . 8liOO squaro feet 
Groto nrca .. .. .. .. .. .. .. 87! square feet 
Rmokc·box, length . . . , , . , . . . . . , . 6ft. Sin. 
F'unnol, diameter at top . . . . . . . . . . _ lft. 51 in. 
Funnel, hoight .. .. .. .. .. .. .. .. 2ft. 2~in. 
RaU to centre of boiler . . . . . . . . • • . , 9ft. Sln. 
RaU to top of funnel . . . . . • . , 15ft. Gin. 
Tondor, borpo wheels . . . , . , . . . . . . . 2ft. 9ln. 

, wo~gbt loaded . . . . . . , . • , , . 182,700 lb. 
, length of underlrnmo . . . . . . . . 24Jt. 
, Jcnktb of tank . . . . . . , . . . . . 22ft. 
, wi<fth of tank .. .. .. .. .. .. lOft. 
, height of tank .. .. .. .. .. .. 6ft. 

Consolidation. of bridge· building inlti'Ul.l. :- Tbe American 
Bridge Company is being organised for a consolidntion of a 
majority of the leading bridge-building firms in the United States, 
with a cnpital stock of about £13,500,~ of which £5,400,000 will 
be 7 por cent. preferred stock, nod tA:S,100,000 common stock. 
The audits show an average of 13 per cent. earning for the indi­
vidual concerns during the pnst three years1 although that period 
hns included a time of severe depression 10 the bridge-building 
industry. One great point to bo a1mod at is economy of produc­
tion, tbo work being done at the shops near~t to the site of the 
bridgo, thus avoiding heavy charges for transportation. I n recent 
iostancos a contract for a bridge on the oast coast was taken by 
a firm in the west, while tt.t the same time o.n eastern fi rm took 
the cont.ract for a western bridge. The cost for shipment of 
material was estimated at £9000. 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 arrnngements have been made 
with the Carnegie Steel Company for the supply of material 
during a term of years. Tbe combino.tion will include the great 
Pencoyd bridge and ironworks, which include a complete steel­
making o.nd rolling mill plant, and ono 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, nod enter into competition 
for export work. The work will not be con fined to bridges, but in-
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elude steel str uctural work for factories, power stations, &c., which 
work is made a speciality by several of the companies The C?D· 
solidatod company will comprise twenty-eight companies, wb1ch 
are said to control nearly 90 per cent. of the metal bridge a~d 
structural work of the country. About ten or a dozen co!Dpames 
are still outside, but some of these may decide to JOID the 
combination, 

THE LATE MR. \V. E. METFORD AND THE 
INDIAN l\IUTINY. 

THE following interesting communication from the Hon. T. F. 
F remantle appeared in the Tintu of Wednesday:-

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

" J uno 11.-William making bullets all day. Thirty So wars 
marched io, Mr. T.-tbe mag'lstrate- very cleverly puttmg them 
into the unoccupied part of the gaol, so that they could combine 
with the prisoners. June 13.-J:!:igbt or ten gentlemen came to 
discuss affairs. News that some of the same regiment that we 
have to defend (?) us have just murdered their officers at a neigh­
bouring station. It was decided to send supplies to the forti6ed 
house, and the women and children. Patrols decided on. Our 
party keep a look-out on the ~ate near us, and others at the 
four others, and communicate w1th each other continually, besides 
a strong guard at Dr. McCreagh's-the fortified house. June 17. 
- William out continually ; be is getting quite the head of the 
military arrangements here. It is well known that shells and 
murderous inventions are being made in abundance by 1 l\1etford 
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 
So.hibs take it on themselves. Willinm very savage at the pro· 
poaal by Mr. R. that everyone should take to the boats, and lie 
off shore ready to 8y; I am ashamed to say this Mr. R. has a t~ler­
ably large party. June 16.- A reportcame this morning through 
the servants that the people in the bazaar said, 1 All the Sahibs 
had run away to the river, and that they were coming to loot 
their houses.' " 

Unluckily par t of the journal was lost, and there is a gap here 
of nearly six weeks. It is resumed e>n July 26th. "William 
worried to death with his own and everybody else's business. 
You would think he was the bead 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 JIIr. Metford felt that if be left his 
staff would go too, and that there would be many left defenceless 
to almost cer tain violence. Mrs. l\[etford refused to leave her 
husband. Her journal 91\ys :-

"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 staying at Mongbyr, 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 
forti6cation provided thirty men can be made to sign a paper that 
they will in case of necessity 6gbt and defend themselves and 
families ; thus, instead of flying, this is now being arranged by 
William, who is still very unwell. . , , • The last steamer 
would not spare us any t roops." 

E!Lrly in August English soldiers arrived at Mongbyr, and 
Mr. and Mrs. Metford went down the river to Bbagulpore, be 
being now quite broken down by his exertions. His illness was1 
says Mrs. Metford, 11 brought on by his bard work, mental ana 
physical, for he kept watch for seven weeks nightly, two hours at 
a time, sometimes four , , • . nod this, together with the work 
hi'J own energy brought on him in the station ; for people soon 
be~an to see be was the only ono who could and would do aoy­
thmg, and came to him about every tr iBe. Consequently he 
suffered severely for it. , , , And the entire arrangement of 
the night guards was in his bands. . . . " 

If there was no massacre at Monghyr, surely it was due to tbe 
unsensational heroism of one man. But no reward was his ; be 
had 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 ngain an old bobby, be became a. pioneer in develop­
ing rifles and ammunition. Ever unselfish, he gave to the world 
the imJ?rovements which he made; nod encroached almost unwisely 
upon b1s own means to carry out the experiments that be 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 ita wide sympathies, and complete lack of pettiness or self­
seeking. 

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

(From our ()1011. Oorrupondent.) 
ENOTNEElllNO sections of both iron and steel were in great demand 
on 'Change tbis-Thursday-nfternoon in Birmin~bam, and from 
the character of the negotiations which took place 1t 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 engineering trades, that material must be obtained 
m order that contracts may be executed, and therefore engineers 
are not disposed to cavil over a little increase in pricos in the 
pretrent state of decided trode revival. 

Besaemer billets and blooms are quoted £6 to £6 5s.; Siemens 
£6 5s. to £6 103.; mild steel bars, £8 10s. to £9 ; steel plates, £9 
to £9 5s.; and steel girders and angles, £8 to £8 10s. The reports 
as to tbo steel trade in America are aleo very encouraging, especially 
as regards steel for constr uctive purposes. 

Tbo 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 
military circles consequent on the Transvaal operations. 

The best iron houses announced that they have booked some 
very good orders for best plates, bana, and rivet iron for the R oyol 
Arsenal. Both the War-office and the Admiralty are, indeed 
inquirers for large quantities of finished iron, particularly i~ 
plates, bars, and angles, for transpor t wagons and other military 
rolling stock, whilst best hoops for the securing of ammunition 
cas~s have ru~o been orc;Ierc~. A consid_erable order for hoops, 
ostullated at :>000 tons, IS ea1d to bavo Just been placed in the 
district on American account, and it was at first thought that 
theso bad reference indirectly to war service, but it is understood 
that they arc destined for use in connection with the American 
cotton crop for baling purposes. 

Manufactured i:on 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 bands at £6 ; marked bars remain 
£1q. ~ver_nl sheet iron mak~rs, recognising the largo trndo 
:wh1cb IS bomg c;Iono by the bar 1ron makers, are desirous of onter­
IDg the latter mdustry, and are credited with the intention of 
altering por tions of their works accordingly. Among these are 
the Mo?more-lano. Iron ~ompany, Willonball, which is altering 
one of 1ts sheet 1ron m1lls mto bar mills. Sheet singles nro 
quoted £9 5s. to £9 7s. 6d.; doubles, £9 10s. to £9 15s.; and 
t rebles, _£10 2s. 6d. ~o £10 5s. Galvanised corrugated sheots, 
f.o.b. Ltverpool, are ID good demand on Australia and India 
account at £13 10~. 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 lOa. is nsked. 
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Pig iron is in good demand, and producers have almoet more 
work on the books than they can ~et through. Cold bl~t p~ iron 
is quoted 115s. to 117s. 6d.; hot a~r, 85s. to 90s.; part-m me ?lit. to 
77s. 6d.; and cinder, 68~. 6d. Both Staffordshtre and Mtdland 
brands are in excellent d emand, and the furnace owners find a 
difficulty in supplying consumers wi th the promptness which the 
latter desire. Northampton& are quo~ 75s., and though 72a. 6d. 
is here and there accepted, the figu re IS not general. Sellers are 
chary about accepting any now business, except on the under­
standing that deliveries, if necessary, be made next quarter. 
German buyers are reported to be still inq~iring for Midland pig 
iron, the supply in their own country bemg understood to be a 
good deal below the demand. 

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 a~d generating 
machmery for lighting, telegraphic, and locomotive p~es. 
Engineers and macbinis~s are ~e~idedly b:u'f• and l~tbes, plani~g 
machines, stocks and d1es, drllhng and bftlog apphances, a~e ID 

specially active request .. For ~as engines ~be d~mand co~tinues 
very active and bydrauhc apphances of var1ous kinds are ID good 
demand. ~fining machinery is still going out in c<?nsid erable 
quantities to South ~rica, India., anc;I ~Ves!ern ~ustraba, and the 
new impulse lately gtven to coni m1n1ng m tb1s country by the 
advance of prices ha.<J produced a good crop of orders. 

Rapid progress is being made with the extensive buildings at 
Hadley, near Wellington, for G. F . .Milnes and Co., of Birkenhead, 
for manufo\cturing electric tramcars and light-railway cars. Some 
years ago the Nettlefold Company, employing from 600 to 700 
men, occupied the Castle I_ron.works, and "!ben it moved the 
works to South Wales the d1stn ct was practically depopulated. 
Now houses are being erected for the accomm~datioo of 550 wo~k· 
men, who will be employed at the new electnc cnr works, whtch 
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 Groat Western Railway at Small Heath 
to connect Cooksey-road, Small Heath, and Montgomery-street, 
Sparkbrook. The cost of the work is estimated to be £49,000. 

Regret is expressed in l\Iidland engineering circles at the news 
which has arnved of the death at Sydney, Australia, of Mr. P. 
B. El well, electrical engineer, in connection with colonial rai • 
ways, and formerly partner in the late firm of El well 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 Busbbury. Mr. Elwell-who leaves three 
sons and two daughters-after leaving WolverhRmpton, lived for 
some time at Deanville, in F rance, and it was on the death of his 
wife that be took the appointment at Sydney. Mr. El well's former 
partner, Mr. Thomas Parker, is now managing director of Thomas 
Parker, Limited, electrical engineers Wolverhampton. 

Mr. Wilfrid L. Spence, A.llt.I.C.E., 1\i.I.M.E., of the Electric 
Construction Company, has been appointed managing director of 
a new company being formed in Scotland , with the object, i)tUr 
alw, of undertaking the bulk supply of electricity to local autho­
rities. Mr. Speoce's head-quarters will be in Glasgow. 

NOTES FROM LANCASHIRE. 
(Ji1rom our own Or»Tupon<kn.U.) 

.Manclustei',-The steady 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 furth er very general hardening up in prices. 
Amongst engineers, except that 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. Perhaps 
the pressure is not in all cases so great as jt was early on in the 
year, but now work is being given out in ample quantity to take the 
place of orders on the books as they a re completed, and certainly 
quite another twelve months of exceptional activity i.~ gener­
ally regarded as fully assured. Throughout the iron and 
steel t rades makers and manufacturers are, with few ex· 
ceptionto, in the position that they bave full order books 
for the next four or five months, and this is specially the caso 
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 bo 
still some element of uncer tainty as to the near future, but 
apart from pure and apparently reckless speculation the present 
outlook of the market scarcely offers the mo.qt remote justifica­
tion for anything like 11 bear " operations, at any rate over the 
first half of next year, which is the period covered by some of 
the low quotations ju~t now being given in the market. 

There IS still very little buying in what may be termed quantities, 
but at the Manchester iron market on Tuesday the general report 
was tbnt a good stead? business is being put through, which is 
not merely the coverm~ 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 they 
may not care to purchase very far ahead at the present high 
prices, they are anxious to cover all possible reqUirements for 
the immediate future. In fact, consumer!.', 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 'll'oight of busineEs, particu­
larly when it comes from buyers outside their rt>gular customers, 
is being declined. 

In pig iron there has been a very fair weight of business 
doing during the past week, and in most cases there has been a 
stiffening up in prices of from 6d. to ls. yer ton. The list quota­
tions for Lancashire foundry brandsremam nominally at77s. 6d.,less 
2;, delivered .Manchester, but local makers are only able to book very 
small quantities with new customers, and on these they are 
asking 6d. to 1s. per ton above their list basis. Much the 
same remarks apply to Lincolnshire foundry brands, which are 
in most cases being quoted ls. 6d. to 2s. per ton over the minimum 
basis, although one brand of Lincolnshire, it is reported, can still 
bo bought at the basis price. The general quotations are, bow­
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, aro 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 t>laco much larger orders than makers aro 
disposed to book. Nommally the minimum basis for Lincolnsbiro 
forge remains at 70s. 2d. oot, delivered Warrington, but 71s. 8d. 
has been readily got, and in somo instances makers arc now 
quoting 72s. 2d. not, with local brands quoted 7~. to 73s. 6d., 
less 2~. Both Middlesbrough and Scotch brands are about 1s. per 
ton dearer as compared with lnst 1reek. Good foundry brands of 
Middlesbrough, delivered by rail Manchester, are ~oted about 
77s. 10d. to 78s. 4d. net cash, with Eglinton and Ulongarnock 
delivered Manchester docks, averaging 79s. to 793. 6d., and 
American pig iron about 77s. to 77s. 6d. net cash. 

Throughout all sections of the finished iron trade the po ition is 
exceedingly stron~; this is especially noticeable in bars, makon; for 
the most part haVIng already practically booked tboir production 
well over the first three months of next year, and it seems some­
what extraordinary that thoy should hesitate about officially 
a~vanciog_tbeir lis~ basis to the prices that are just ~ow boing got 
w1thout d1fficulty m the open market. At a meetmg bold a few 
weeks back there was a strong feeling in favour of advancing to 
£9, but this was limi ted to £8 15s. At a further meoting held tbie 
week it was again urged that £ 9 should be fixed as the basis price, 
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b_ut again this official advance bad to be held back. In the mean­
time makers are declining to entertain new business if under £9 
per too, and it is only in exceptional cases that even with old 
cus~mers they are renewing contracts at £8 17s. 6d. per ton, 
deln:ered Manchester district, although the official basis remain~ 
nommally at £8 15s. North Staffordshire bars remain at £9 per 
ton !'9 the basis for delivery bert>, but in most cases makers would 
dechne to sell forwa rd. or to book new busin~~ at this figure. 
Sheets and hoops remam strong at recent full quotations with a 
very fair business doing, Nut and bolt makers aro also busy at 
full prices. 

An active demand continues to be reported generally through­
out the ~tee! ~rade, and except in bematites, which are not more 
than mamtammg late rates-makers in fact finding it difficult to 
~et the _full prices they have recently boen quoting-the tendency 
IS stead1ly upwards. Some makers of stool billets are now quoting 
£16 12s. 6d. to £6 15s., and quite indifferent about selling · steel 
bars range from £8 15s. to £9, and boiler plates are quoted £9 10s. 
to £9 128. 6d. delivered here. 
. For all ?ascriptions of manufact11red metal goods there is a con­
tmu~d br1sk demand, ospocially in connection with engineers' 
requu-ements, and for locomotive and boiler fittings, but the list 
rates, although exceedingly strong, remain without quotable 
change. 
J~ c.o~nec~on with wood-working machinery, I came across, at an 

ex~tb1~1on 10 Manchester, an ingeniously-designed tool that is 
be1~ mtr~uced by .Messrs. Crowley and Duxbury, of Middleton. 
Th1s ~acb1ne has beon specially d esigned for trenching, circular 
~ouldmg, a~d slot mortising, but is equally serviceable for all 
kmds of. stra1gbt moulding usually done on an ordinary wall or 
other spmdle. One feature of the machine is a circular table on 
which. the work is clamped in such a manner that there i; no 
necesst~ for the ~perator placing his hands near the cutter, and 
thu~ nsk of a~1dent is minimised ; it can be given a sliding 
mot1on. when do10~ straight work, and a circular motion for circular 
ope'!'tlons. ~pec1al stop devices are introduced to control the 
motion of t~1s table when doing circular , straight, or taper 
work respectivelr, and a stop arrangement is provided to regulate 
the cut, so that m repetition work a uniform depth of mould is 
secu~ed . Pulleys of different speeds, and a specially-designed re­
versmg gear ~ pr~vent cutting against tbe grain are also notice­
able features 10 th1s modern type of wood-working machine. 

Except that for house-fi re qualities the demand ha.q slackened 
off, and here and there the output is just now in excess of re­
quire.ments, ~e position generally throughout the coal trade 
rem~ms practically unchanged. All descriptions of fuel for iron­
m_akmg, steam\ a?d engine purposes continue in 1)ressiog request, 
w1th many coll1ert~s short of supplies to meet the wants of their 
customers, and prtces steadily hardening, but remaining for tbo 
present without further official advance. 

A s~adily iocre~ing demand for shipment is reported, and with 
supplies not offertng at all freely at the ports, owing to the 
general pressure of the inland demand, prices are tending upwards, 
ordinary steam coals delivered at tbe ports on the Mersey not 
now being quoted under 10s. 6d. to lls. per too, a.nd the latter 
figure representio~r more nearly the average price. 
. For all descripttons of coke an exceptionally active demand coo­

tmues . to. be repor_ted which ~ in excess of the production. 
There IS still no offictal advance m p rices, but these are unques­
tionably harden.ing where new busmess comes forward. At the 
ovens, foundry cokes are very firm at 26s. to 27s. as the minimum, 
and 20s. to 2'ls. is being got for furnace cokes. 
J!a~lo.-The demand for bematite pig iron is very fully 

maiDtmned, 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 ext~ furnace in blast during the week, making 
forty-so~on furnaces ID blast, as compared with forty in the cor­
respondmg week of last year. Makers have increased their 
prices, and are quoting 77s. to 803. per ton for mixed Bessemer 
numbers, net f.o.b., and some makers will not sell except at the 
higher figure. Warrant iron is in good demand at 76s. not cash 
sellers, 75s. lld. 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 
beginning of the year. 

Iron ore is in fuller demand and in fuller supply. Raisers are 
sellio~ larger parcels of ordinary good sorts, wb1cb are quoted at 
14'3. t>d. per ton net at mines. Best descriptions are quoted at 
18s. per ton, and orders are difficult to place for ordinary sorts. 
'l~he t rade in Spanish iron ore is very full, and imports are con­
Siderable both at Furness and West Cumberland ports. P rices 
are steady at 18s. per ton delivered. 

The steel trade IS very actively employed, and makers nre very 
f ully sold forward , while the demand seems to be increasi ng on 
ever~ hand. Heavy steel. rails are in good request at £6 15s. per 
ton _firm, the dema~d haVIng strengthened on home, colonial, and 
Jnd1an account durmg the past few days. Light rails are in good 
~e!Dand,_ and tram sections are in full inquiry. Shipping material 
1s ID act1vo request, and orders a re of fuller volume than of late. 
Business is very largely held. Hoops, tin bars, billets, armoured 
boo~, merchant steel, and general heavy forgings are in very full 
demand, and prices are steady and firm. Prospects in the steel 
trade have improved consider:lbly 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. P rices are distinctly firm and high. 

Shipping is much more actively employed than of late. The 
exports of pig iron last week were 15,683 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, ehow­
ing a decrease since the beginning of the year of 19,679 tons of 
pig iron, and 37,678 tons of steel. 

TB E SHEFFIELD DISTRICT. 
(,li;oom our ~ Otlrr~.) 

THE pits in the South Yorkshire colliery district are working re· 
marknbly well, full six days being given in many cases, 
although in some instances as much coal is brought to bank in five 
days as in six. Iu fact, the coal owners continue to complain that 
the men are simply using their higher wages in order to give them­
selves more holidays. 'l'he miners' officials meet this complaint by 
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 a re made in tbo 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~ per cent. and consider· 
iog the advanced prices of all kinds of colliery stores, but the 
public view is that the coalowoers will not be disposed to risk any 
stoppage even for the sake of 6 per cent. being put upon the top 
of 2~ per cent., provided they can get an extension of the Rose­
bery arrangement following the coe.l war of 1893. House 
coal is now in a very brisk demand, the advanced prices 
recently impoaod being readily paid, and large orders placed 
both in London nod tho provinces. 

Stocks in merchants' bands are by no means large, and these are 
certain to be inadequate as November approaches, when a further 
advance may be looked for . Silkstones, m the best qualities, mako 
lls. to lls. 6d. per ton ; ordinary, f.rom 10s. per too ; Barnsley 
house, 10s. to lls. per ton · seconds, from 9s. 6d. per ton. 
Steam coal is not quite so largely called for, the export season now 
falling off. For tho inland trado t he demand contmues good, and 
a fair tonnage is boing soot to H ull and other ports. Values con-
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tinue firm, Barnsley bards making 9s. 6d. to 103. 6d. per ton ; 
seconds, from 9a. per ton. GM coal is being largely delivered on 
contract account. Engine fuel is as brisk as ever, more particu­
larly in the manufacturing centres of Yorkshire and L&ncasbir'), 
Engine nuts aro Ss. to Ss. 6d. per ton; screened slack, from 6s. 6d. 
per ton ; pit slack, from 4s. 6d. per ton, purchasers who require 
tmmediate deliveries having t<> 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
mg was held at ::iheffield on Tuesday, when a. further advance WIIS 
decided upon to tbo extent of 2s. 6ti. per ton, bringing the price 
up to 25s. per too, at depOts 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 Bessomer bilfets, of guaranteed temper suitable for the 
Sheffield trades, is £7 15s. per ton ; for mild Siemens steel, 
£8 lOa. per too, these quotations marking an advance in each case 
of 10s. per ton for large quantities, and for smaller supplies au 
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 8Ss. to 90s., West Coast being vary 
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, tbo 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. 
These may now be said to be completed, with the result 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 have met the needs of tbe Department. 
Deliveries are being pro.<sed for, and furtbor 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 
r equired for battleships nod cruisers, as well as for large mercan­
tile steamers, are be10g 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 
bad a better time. 

The sudden death is reported from Vienna of Mr. Albart Bohler, 
the head of the fi rm of Bohler .Bros. and Co., Styrian Steel Works, 
Sheffield. Mr. Bobler was a prominent member of the Austrian 
iron and steel iodustrie~, and a well-known figore in Vienna 
society • 

NORTH OF ENGLAND. 
(F'rqm our~ C!orrup<mdctt.) 

SINCE last report an active business has been done in all branches 
of the iron and st~el indllStries, and buyers are still so pressing 
that much more could be transacted if producers were in a 
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 good, 
they are strongly endeavouring to place orders without further 
delay, and during the last few days there has been quite a 
plethora. !\lore especially has this been noticeable in Cleveland 
pig iron, the makers of which have received many inquiries for 
tron 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 l s. of the present p rompt price. It 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 lone-er, 
seeing tbat the general opinion is that a higher range of prtces 
will r ule next yoar 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 k inds of materials are 
rapidly advaocmg. 

The warrant market has been very unsettled this week, con­
sequent on tbo war news; but this bas 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. 3!<J. cash being the 
rate on Monday ; but on Tuesday the price dropped back to 
68s. l O!d., not because of any change in tbe 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 e:u-ly f.o.b. 
deliveries of No. 3 Cleveland G.M . .B. ~ig iron; but 693. 9d. has 
been the more general figure, and tb1s has been paid. No. 4 
Cleveland foundry pig iron has all the week been quoted at 68s.; 
but it was not pa1d till Wednesday, when some fair contracts 
wore 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 get such good prices for No. 3, they make as little 
of the lower quahties as they possibly can, and the 
manager whose furnaces ore producio~ an undue proportion of 
them has a " bad quarter of an hour ' with his principals. It 
costs p ractically the same to produce the lower qualities as to 
make No. 3, but No. 4 foundry now realises l s. 9d. less, nod grey 
forge 3s. 3d. less. 

Hematite 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 
faot is, the supply is considerably short of the demand, and pro­
ducers can dictate their own ter ms, as there are no warrants to 
compete with them. It is t rue there are 12,953 tons in Connal's 
stores, but tho holders thereof are not prepared to sell at present, 
seeing that tbe chances of their realising more are excellent. 
Since the 12th inst. not a ton of hematite pig iron has been taken 
out of Coooal's stores, and only 1200 tons during the whole 
month. East Coast hematite pig iron is now dearer than West 
Coas_t1 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 bein.g made by the iron ore merchants 
to profit more fully by the good times. They have 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 bad to be completed at a loss. Trade 
prom1ses so well for 1900 that they cannot see why higher prices 
sho~ld not~ paid for ore. Some of them, therefore, have put up 
tbe1r quotation for Rubio delivered at the wharves in this district 
to 20s. per too, but 1\S yet buyers have not seen their way to pay 
more than 18s. 6d, 

Exports of pig iron from the Cleveland d istrict this month aro 
satisfactory, for they exceed tboso of any previous October, except 
that of 1897. Thoro is naturally a large decline in the deliveries 
to Scot land, because Cleveland iron now would be dearer to the 
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Scotch founder tbnn Scotch iron. This month 's shipments from 
thiR district to Scotland are the emallest that have been recorded 
in any month for several years. L-lst month's deliveries were 
poor, but this month's are 20 per cent. less. ~. however, the 
exports to the Continent are very much better-m fact, they aro 
nearly d ouble the quantity sent in October last year-the ~tal 
shipments a re considerably better than those of tbe correspondmg 
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 expor ted this month has been 93,39~ tons, as compared 
with 90,803 tons last month, and 65,605 tons 10 October, 18~8, to 
25th . The stock of Cleveland pig iron in Connal's stores contmues 
to decrease, the quantity held on 25th being 84,808 tons, a 
reduction for tbe month of 9322 tons. 

The manufactured iron and steel industries were never in a more 
active condition than they are at presen~, and if the pow~r of p ro­
duction could be considerably enlarged, 1t would no~ be d1~cult to 
keep the works fully g?ing. Just now the demand 1s d~scn.bed !l" 
too good, for manufacturers are a long way from sattsf.Ymg 1t. 
Advance in prices do not seem in the least to check buytng, and 
where it is a necessity that delivery should. be early _2s. 6d: to 5s. 
per ton more than the regular market prtces are gtven ; mdeed, 
m some cases even 10s. more has been paid. Plates and angles 
have been advanced in value tbis week, tbo former by 5s. per 
ton, and the latter by 23. 6d., after a similar rise last week. 
Thus steel ship plates aro at £7 17s. 6d.; steel boiler J>lates at 
£9 2s. 6d.; iron ship plates at £7 15s.; iron and steel sbtp_ aogl~ 
at £7 12s. 6d. per ton, less 2~ per cent. f. o. t. where debvery IS 
not early. Common iron bars are at £8, and ~est bars £8 10~., 
less 2; per cent., but 2s. 6d. above these figures IS frequently p81d 
where delivery this year is needed. Packing iron cannot be bad 
under £7 5s. A marked improvement in business is reported by 
rail makers, the recent lull m 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 holdi!lg off in 
tho hope of ei\Sier p ricEs have now come to the conclus1on that 
prices are not likely to decline, but are tending the other w~y. 
This being so, they are strong buyers. For. bea-ry steel. rails, 
£6 15s. net at works is the regular figure. L111;ht 1ron ra1ls are 
quoted at £7 15s., and £8 has been paid. Steel r~~.ilway sleepers 
are about £7 15s. at works. 

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 
En~laod as tbe secretar y of the Moor 3teel and I ron Compan~, 
wh1ch position he held for over twenty years. He commenced b1a 
business career with Messrs. William Whitwell and Co., Thornaby 
Ironworks, Thornaby-on-Tees ; afterwards he was connected with 
the Erimus Iron Company, Thoroaby ; then with Messrs. Thomas 
Vaugban and Co., at Middlesbrough. He was appointed to the 
secretaryship of the Moor Company in 1879, and when this year 
this concern was amalgamated with the Stockton Malleable Iron 
Company and the West Hartlepool Steel and Iron Company, 11.8 
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. Be was a native of Darlington, and was 
at one time on the engineering staff of the Great North of England 
Railway-afterwards the North-Eastern ; afterwards and for many 
years he was locomotive superintendent of tbe South-Eastern 
Railway. 

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 tbis period of the year, the large orders given 
out on behalf of the Admiralty in this and other districts 
having contribuwd a good deal towards this. On continental 
account buying has also been strong, large contracts being 
given out for next year's execution. The requirements abroad 
are expected to be even more in excess of the native supply than 
they have been this year, and prospects for 1900 are accounted 
exceedio~ly good. All prices are higher than last week, best 
steam bemg raised to lls. 6d. per ton f.o.b.; indeed, most coals­
gas, coking, and bunkering-are quoted at that figure, which 
shows substantial advances for each this month. Both gas and 
coking coals are in brisk demand for the Continent. For blast 
furnace coke 2ls. 9d. por ton has to be paid, delivered at tbe 
furnaces, and for foundry coke, 23!1. to 25s. per ton f. o.b. 

NOTES FROM SCOTLAND. 
(Frqm our~ Oorr~.) 

TuB 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 
markot.q, 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 71s. 4d. and 
70s. 6d. cash, and 71s. 9d. and 7ls. one month. There has been a 
comparatively small business in ordinary Cleveland iron, which 
has sold from 703. 2d. to 69s. cash, and 70s. 9d. to 69s. 8d. ono 
month. Transactions have taken place in Cumberland bematite 
warrants from 76s. S~d. to 75s. lld. cash, 76s. for delivery in 
sixteen days, and from 77s. ld. to 76s. 4d. one month. There has 
been rather moro 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. 

Prices c.f Scotch makers' iron are as follows :- Govan, f.o.b. at 
Glasgow, No. 1, 71s. 6d.; No. 3, 7ls.; Carnbroe and Wisbaw, 
Nos. 1, 76s.; Nos. 3, 72s.; Clyde, No. 1, 8ls.; No. 3, 76s.; Caldor, 
No. 1, Sl s. 6d.; No. 3, 77s.; Gartsherrie, No. 1, 82s. 6d.; No. 3, 
77s. 6d.; Summorlee, No. 1, 83s.; No. 3, 78s.; Coltness, No. 1, 
88s.; No. 3, 80s.; Glengaroock at Ardrossan, No. 1, Sls.; No. 3, 
74s.; Eglioton at Ardrossl!,n or Troon and D!llmelliogton at Ayr, 
Nos. 1, 77s. 6d.; Nos. 8, t5s.; Shotts at Lettb, No. 1, 83s. 6d. ; 
No. 3, 78s.; Carron at Grangemouth, No. 1, 82s.; No. 3, 77s. per 
ton. 

Since last report an additional furnace has been put in blast in 
Sc?tl~nd, and there are now 83 in operation, compared with 82 at 
th1s 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 tbo 
iocrea:'ed shipments, have continued to tell on the stocks, and the 
stock 10 the Gla..qgow warrant stores has been reduced in the course 
of the past six days by 278~ tons, and n_ow a!Dounts in t~e _aggre· 
gate to 282,080 tons, show1011 a redllct10n smce the begmmng of 
tho year of 34,427 tons. 
~here is a good and steady demand for Scotch hematite pigs, 

wh1cb are quoted by merchants 82s. 6d. per ton for delivery in 
railway trucks at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
have been 5487 tons, compared with 3241 in the corresponding 
week of last year. 

The finidhed iron and steel trades show scarcely any feature of 
novelty. At all the wor~s there is good employment, and most of 
thom are v~ry busy. Wttb reference to fresh orders, it is under · 
stcx?d that _1n the l&l!t week or two tome difficulty bl\8 boon ex• 
pertenced m arrangtng new contracts for steel. An impros.Qion 
seemed to _be taking possession of the minds of those haVIng such 
work to g1ve out, that ~ey should now be able to place thoir 
orders on somewhat easl!>r terms than those recently prevailing. 
No doubt thoro has been some disarrangement of bu~iness and 
tho sto.to o~ affairs at tbo Cape has not told favourably o~ tho 
ma~~Iact.urmg branches of the trade, but makers are not in a 
poa1tlon JUSt now to make any material concessions a.s to prices 
The reason o~ th!s is that. they have to pay full rates fo~ 
~he raw matenal ; mdood, wh1lo there h i\S boon somo irregularity 
ID tho warrant markot, the makers of hematito pigs have latel)' 
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raised their prices 6d. to l s. per ton. It is therefore impossible 
for the steel makers to cheapen their products at the moment. 
~everal good contracts are reported to have been placed with 
Clyde shipbuilders and engineers, and probably these may help 
to strengthen the tone of the steel trade. The fi nished iron 
branch is well employed. 

The ironfounding and engineering trades are well supplied with 
work. Engineers and boilermakers are very busy. The locomotive 
works have been doing well, and marine engineers have their books 
well filled. Thero i3 great activity in the ironmongery branches 
of the foundry t rades, both in the Gl~gow and Falkirk districts; 
but competition is becoming very keen, and with the, at least, 
temporary loss of the South African trade, makers a re not without 
some anxiety as to the future. 

The coal trade continues active ; and indeed the tone this week 
ha~, if anything, been rather firmer. It is true that the warrant 
shipments are not quite up to the mark. 'l'be aggregate clear­
ances from Scottish ports in the past week were 17S,760 tons, 
compared with 194,S17 tons in the preceding week, and 
166,9S6 tons in the corresponding week of last year ; but 
this falling off is considered only temporary, due to a scarcity of 
bandy tonnage, and the demand for export is very encouraging. 
The Government has been taking up large quantities of Welsh and 
other coals, and the coal masters 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 GlMgow market at 103. 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. ~- at Glasgow, 9s.; steam, 103. to 10~. _3d.; ell, 
10s. to 10s. 6d.; sphnt, 10s. 3d. to 103. 6d. per ton. Busmess has 
been done in GIMgow market from lSs. 3d. to lSs. 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 ouT OtDn. Corrupo'TUknt.) 

Mu. D. A. THOMAS has unquestionably a thorough knowledge 
of the Welsh coal trade nod 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 
\Velsh coal t rade of tbe future. " It has not," be states, "been 
so healthy for many years," and he expects that by next year 
there will be an advance in wages to tbe 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, be 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, and they stay away a day or two. It is a common 
occurrence for forty or fifty men to be absent from a certain pit. 
Hence the loss to colliery owner, lessened output, buyers cannot 
get so much coal as they need, and vessels leave the port in 
bali~LSt. " 

The g rave question now in front is the settlement, or not, with 
with the eoginemeo, fitters, &c. There is a disposition to arrange 
peacefully, but one point is a difficult one to settle-the hours of 
work. 1\Ien demand eight hourR daily, which would be equivalent 
to a 50 _Per cent. advance. In some cases, as in the management 
of wiodmg engines, there is admittedly s\dll and care required ; 
but there are some sections of the employ~ whose duties are light, 
such as lads of si.:teeo, with a little training, could accomplish. 

l n 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, have been chartered by Government at Cardiff. Coal 
tramps laden for Cape Town are leaving daily, and the increased 
naval movements may be expected to le11d to increased demands. 
It was reported this week on "Change, Cardiff, that shipments 
were uoexceptionally heavy, and that best and second steam were 
scarce ; that the output at the chief collieries was barely sufficient 
toj cover the increased requirements of the Admiralty and 
de ivories on contract account. Swansea coal t rade is brisk, and 
the last week's shipments were 7000tons in excess of the correspond­
ing week. Newport also is coming up to its old figures. Last 
week it despatched close upon SO,OOO tons foreign 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. Coal specified, Lewis, .Mer thyr. 

Mid-week the coal market at Cardiff was in an excited state, 
and some fancy prices, ns 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 Monmouthsbire. 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 
'Change that inquiries for next year were numerous, and that 
business had been done at 7s . 3d. to Ss. 7d. per too, accord ing to 
quali ty. 

Closing prices, it will be seen, show a distinct advance all round. 
Cardiff quotations :-Best steam, 14s. 6d. to 15s. ; seconds, 13s. 3d. 
to J.ls. 3d.; drys, 13s. to 13s. 9d.; best Moomoutbshire for Cardiff 
~hipment, 13s. to 13s. 3d.; seconds, 12~. to 12~. 3d.; best steam 
em ails, Ss. 9d. to 93.; best seconds, 7s. 9d. to Ss. 3d. ; inferior 
sorts, 7s. to 7s. 6d.; best house, 14s. to 14s. 6d.; No. 3 Rhondda, 
13s. 6d. to 13s. 9d. j brush, lls. 9d. to 12s. j small, 103. od. to 
10s. 9d.; No. 2 Rhondda, lls. 9d. to 12s.; through, 9s. 6d. to 10s.; 
small, Ss. to 83. 9d. No. 2 Rhondda is noticeable for its marked 
advanco. 

Swansea prices :-Anthracite, 14s. 6d. to 15s. ; seconds, 12s. 6d. 
to 13s. lid.; ordinary large, lls. to lls. 6d.; small rubbly cui m, 
5q, 6d. to 5s. 9d.; steam, 12s. 6d. to 13s. 6d.; seconds, lls. 6d. to 
12s.; bunkers, 10s. to 10s. 6d.; small, Ss. 6d. to 9s.; house, No. 3 
Rhondda, 13s. to 13s. 6d.; No. 2 Rhondda, lls. 6d. to 12s. 3d. ; 
through, 10s. to 10s. 6d.; small1 Ss. 6d. to 9a., all delivered 
Swansea f.o.b., cash 30 days loss 2t . 

Paten~ fuel is oxp~oted to move up. The def!land is good at all 
ports. Swansea pnces, 12s. 6d. to 13s.; Card1ff, 13s. 3d. to 14.s. 
There is no falling ofT in coke, and the collection of coke trucks at 
leading ironworks itl an interesting one as showing the variety of 
sources from whence supplies a re obtained, and the number of 
increased makers. Cardiff prices this week are 24s. to 25s.; 
furnace found ry, 27s. to 30s.; and special, 32s., a distinct advance 
for best brands. l::l~aosea figures :-Furnace, ~3s. to 24s.; fonodry, 
25s. to 27s. 6d.; p1twood, 193. to 19s. 6d., mto truck Swansea. 
Cardiff prices, 17s. 6d. to 17s. 9d. 

Notwithstanding that the leading steel works hold large stocks 
of ore, there has been no falling off in consignments. Ebbw Yale 
has been par ticular ly brisk, in one day receiving 4000 tons from 
Bilbao. Cyfar thfa from Decido, and Dowlais from Bilbao, are 
impor ting well. A return jouroer. from Newport last week was 
composed of 500 tons steel ra1ls. Ore from Santaoder and 
Mar~lla has also come in1 Swansea receiving nearly 6000 tons. 
Pig 1ron impor ts _have also been large from Millom, Workingtoo, 
Ulverstooe, Barnn~n, and other destinations, Newport receiving 
over 900 tons, and Swansea S67 tons. 

THE ENGINEER 

war ; and increased attention is being g:veo for the time to tin 
and merchant bar , billets, &o. Makers in many parts fail to keep 
up a sufficient output of steel bar. In the Swansea Yalley last 
week the make of steel was temporarily lessened, two furnaces 
being out for repairs at Wright and Butler's, L~odore. 
Maonesmann 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 ro 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 Llanglwnecb, who 
have 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 is 
certain to be abnormally large. The tone of the trade is good. 
The cold roll difficulty has been arrested, and the boys and 
wheelers will get 10 to 20 per cent. advance. The Conciliation 
Board may bo expected to meet any difficulty, the owners' 
representatives having bad plenary power given to deal with 
any question up to J anuary next. Shipments of tin-plates last 
week were 43,777 boxes; received from works, 55,479 boxes; 
present stock, 209,S26 boxes. Vessels are loading for New York, 
Russia, and Mediterranean ports. 

It was reported on 'Change, Swansea, mid-week, that an 
unusually large business bad been trao.s.'\cted in pig iron, both for 
shipment ana inland. Price!! are going up steadily in conse­
quence. Scotch shows an advance of ls., Middlesbrough 7d., and 
hematite 1_!1. 6d. Latest quotations a r_e as follows :-Glasgow 
warrants, t03. 10!d., 70•. 9d., 7ls. to t03. lld., cash buyers; 
~liddlesbrough , No. 3, 693. !>~d., other numbers in proport ion ; 
hematite warrants, 76s. 4d., 76s. l~d., to 76s. 4¥i. for mixed 
numbers. Cumberland according to brand. Wefsh hematite, 
1, 2, 8, 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, £6 103. 
to £6 15s.; light, £7 10s. to £8; sleepers, &c., according to section 
and specification. Be~emer steel tin-plate ba~, £6 5s.; Siemens 
best, £ 6 7s. 5d. Tin-plates : Bessemer steel cokes, 15s. 6d. to 
15s. 9d. ; Siemeos,15s. 9d. to 16s.; teroes perdoublebox,28by20C., 
28s., 29s. to 32s. 6d.; best charcoal, 15s. 6d., 16s. 6d. to 17s. 6d. 
Big sheets for galvanising, 6ft. by 3rt. by 30 g. per ton f.o. t., 
£12 10s. to £13s. 10s.; finished bbck plate £12 to £12 10s.; 
Canadas, £10 to £10 2q. 6d.; block tin, £141 ; spelter , £2'2; 
copper, Chilli bars, £ 78s. 15s. to £74 ; lead, £16 lOs.; silver, 
26Qd . per ounce. 

I ron ores, Tafna, 16s. 6d.; Rubio, 17s. 6d. ex-ship. Cardiff 
slij;thtly different: Tafna, 15s. 9d. to 16s.; Rubio, 16!!. 9d. to 17s. 

The various spelter works in the Swansea, Morriston, and Llan­
samlet d ist ricts, are in full employment. 

A large shipment of bar CO_Pper has taken place to Baltimore. 
The war has brought to hght the fact that Welsh tin-platers 

from the Swansea and Llanelly districts are stationed at Durban 
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 
por t improvement going on along the Welsh coast. The dock 
and basm having been well dredged, a coal tip on the most recent 
lines is being e rected. 'l'his will be something towards meeting 
the increasing tonnage that comes to the port. In this district 
also the moulders 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 
aver84le, 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 largo 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 all members, irrespective of length of membership, 
would receive full hooeflt,Q, which in some instances would be more 
than the wages some of them wore receiving." 

After this it will not surprise any one to learn that at the coo­
elusion 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 ouT OtDn. Corrupondtnt.) 

~l:l_f:n~ is much ti!mn.ess shown iJ? all the. iron. trades, but though 
actl'v~ty 1s fully mamtamed, _and Will remam bn sk throughout the 
remamder of the year, owmg 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 rece~ved has not been quite so large this week 1\S 
last. From Rbemland-Westphalia and from Silesia most satis­
factory accounts are coming in concerning employment at the 
blast furnace works; demand for all sorts of crude iron is lively. 
In Silesia forge pig is now realising M. 75 to 75·50 per cent., and 
foundry pig stands on M. S5 p. t. ; both consumers and deal eM a re 
purchasing freely at those rates. 

The. total_p~uotion of pig iron in Germany, including Luxem­
burg, 1s stat1st1cally s~ated to have been for September of present 
year 661,068 t., of wb1ch 128,042 t. were forge p1g and spiegeleisen, 
3S,S30 t. ~ess~mer, 369,063 t. basic, and 125,133 t. foundry pig. 

Prodnct1on 10 August of present year was 681,651 t .; in Septem­
ber, 1S9S, 614,41; t. were produced, and during the period from 
January 1st to Sep~mber 30th, 1S99, output of pig iron nmounted 
to 6,028,577 t., aga1nst 5,450,595 t. for the corresponding period in 
the year before. 

bfalleahle iron and the various articles of finished iron could not 
possibl¥ be in better roqu~st _than they are at present, but there 
IS ootbmg new or of spec1al1mportance to be told in connection 
with these brnncbos of the iron trade. 'l'he business done on 
foreign account is but moderately active. From Silesia a fair 
export is beginning to be done to Denmark, and a better trado 
m~ght ~e done to Russin and to the Danubia.n districts, for though 
pr1ces 10 these parts are lower than those quoted in Germany 
Silesiao iroomasters would find it pretty easy to sell largely to tb~ 
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 !s maintai~ed throughout the coal trade in 
Cermaoy, demand bemg except1ooally good for engine as well as 
house coal. 

The war has told on the producing department of several works, 
men not having been too plentiful before, and now lsrge numbers 
have _obey~d the notice to t~o reserves. Dowlais, I bear, feel.s the 
war ID th1s way, and also 1n another. A large order for raJis 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 hamperorl, 
and I noto on the hills extromo economy is being used. There is 
~ little lull in the mako of steel rails foreign, on account of the 

In Austria the position of the iron industry remaio.s pretty 
favourable on tbo whole, only the continued uoderquoting of tbe 
Hungarian works prevents the Austrian makers and dealers from 
getting all th_e profi t they might der~ve from the present improved 
state of nffa1rs. In Hungary the 1roo market is in a state of 
oztreme dulness or.stagontioo almost; bars are entirely neglected, 
and s~ one lar~o m1ll has resolved. to produce girders instead, but 
there 1s very httle chance of fiodmg a good market for them in 
Hungary, wh~re the building depar tments a re weakly employed 
and so they w11l have to t ry nod iell them in Austria. There b~ 
already ~cen _tnlk o~ the f\ust~ian girdor convention contemplating 
a re?uotioo 10 the1r pr1ces 1n case the lluogariao works should 
contmue to uoderquote. 

D_emand for coal ~nd cok~ increases in Austria; the sugar mills 
begm. to cover the1r. req_utromeots, and many other mills and 
factones. are also puttmg 10 large stores. Consumption i!', on the 
whole, b1gher t~ao output; and so it has happened that here and 
there ~rders g1von out ~y _dealers bad to be refused. In the 
Bohem1an brown coal dl8tncts, the insufficient number of load 
wagons has. c~use? considorabl_e ioconyonieoce lately, and last 
week a restr1otJoo 10 output has m some mstaoces been the conse­
quence. Haw and manufactured iron meets with a continued 
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exceptionally good domnnd in Belgium ; consumption is, in moet 
cases, in excess of the output, and the tendency of prices remains 
very fi rm. In the Belgian coal trade business is full and satil!fac· 
tory. Prices a re considered remunerative. 

The French iron and steel iodustrie3 are very ac tively employed. 
There is much life stirring in tbe building and engineering 
branches, and the inquiry this week and last has beeu more press· 
iog than ever. The 1-'reoch coal trade has likewise been improving 
in ail branches. 

tatistic figures state value of general import to }<'ranee, during 
the first nine months of present year, i.o have been 3,144,8:l3,000f., 
a~ainst 3,417,363,000f. for the corresponding period last year. 
\ alue of expor t, on the other hand, roso from 2,514,34:2,000(. 
last year to :l,S40,031,000f. 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, have now been fixed, and a re 
considerably higher than tbo3e for last year, but there isan abund­
noce of orders nevertholeRs. Latest quotations are, for best steam 
coal, M. 1 to 16 p. t.; anthraci te, llf. 19·50 to 21 p. t. ; blast furnace 
coke, lli. 150 to 160 p. t. 

AMERICAN NOTES. 
(From ouT OtDn. Corr~.) 

NEw YORK, October 20th. 
THt: bndly oversold condition of the iron and steel markets of 

the country gives a dull appearance to things. Consumption, how· 
ever, is g reater than ever, and consumptive requirements are on the 
increase. A great many buyers who two months ago endenvoured 
to place contracts are now in the market trying to protect them· 
selves, but are meeting with very little success because of the UD· 
willingness of so many makers of pig iron or fi nished material to 
contract so far ahead. It is stated 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 a re sold very far ahead, 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 nre 
making haste to star t 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. '!'be fact i~, 
that pig iron-making cnpacity is clearly behind the probable re· 
qui remeots, and the chances are that within the next three or four 
months half a do:ren new furnaces will be started, and prer.aratioos 
will be made to commence their construction this spring. The same 
is t rue 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 tbey are now planning exten­
sions. Difficulties are encountered in finding sufficient skilled 
labour. Wages arc advancing, and there are rumours of strikes in 
several trades, but these will not occur until the spring. The Car· 
oegie Company is credited with an intention to make still furt her 
improvements than those heretofore announced. The Republic 
Iron and tee! 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, bnt it is known that small buyers have been paying more 
than current quotations for prompt deliveries. Ocean tonnage is 
advancing in value on account of tbe Transvaal war. It continues 
to be the policy of large steel consumers to place contracts far 
ahead, and soveralleading authorities in this city have stated within 
the past twenty-four hours thahomeof the largest contracts for steel 
ever heard of will be placed before the middle of November for 
delivery the latter part of noxt year. Nearly all the larger con­
cerns are pretty well supplied up to J uoe next; despito rumours to 
the contrary, every thing indicates a steady advance in demand, and 
the inference is that prices will harden, if not advance at least 
10 per cent. within thir ty 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. Ad vices from St. 
Louis show a very excited market, owing to short supplies. Re­
ports from Alabama show a heavy demand for crude 1roo. Tele­
graphic ad vices from Pittsburgh show that a large amount of new 
busmess for iron is in sight. Reports 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 wero 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 
oppor tunity and get the very best for their material. 

THE NEWPORT HARBOUR COMMISSIONERS' 
WEEKLY TRADE REPORT. 

STE,\M coal-the demand for all kinds is very great. Prices bave 
considerably advanced, with every prospect of goin({ 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, 56,893 tons; 
coastwise, 20,910 tons; rails, 500 tons ; patent fuel, 3000 tons. 
Imports for week ending October 24th wore :-Iron ore, l1,4SO 
tons ; pig iron, 4152 tons; pitwood, 2350 loads ; one cargo deals. 

Coal: Best steam, 13s. 9d. to 14s.; seconds, 13s. 6d. ; hou€e 
coal. best, 13s. 6d.; dock screenings, Ss. 9d.; colliery small, Ss. to 
Ss. 3d.; smiths' coal, 9s. Pig iron: Scotch warrants, 70s. 9d. ; 
hematite warrants, 76s. 9d. f.o.b. Cumberlaod ; Middlesbrough, 
No. 3, 69s. Sd. prompt.. Iron ore: Rubio, 17s. to 17s. 6d. ; Tafn a, 
15s. 9d. to 16s. Steel : Rails-heavy sections-£6 10s. to £6 15s. ; 
liP:ht do:, £7 15s. to. £8 f.o.b.; Bessemer steel tin-plate bare, 
£6 5s.; S1emeos steel bn-pla.te bars, £6 7s. 6d ., all delivered in tho 
district cash. 'rin-plates: Bessemer steel, coke, 15s. 6d. to15s. 9d.; 
Simons-coke finish-15s. 9d. to 16s. Pitwood : 18s. 6d. to 19s. 
London Exchange Telegram: Copper, £73 7s. 6d.; Straits tin, 
£140. Jo'reigbts steady. 

DB.\TR OF Mn. GnA~T ALLEN.-We regret to have to announce 
the death, at the early age of 51, of Mr. Grant Alien. Although 
his reputation is principally that of o. oo>elist, it ough t not to be 
forgotten that he was a man of very considt~rable scientific attaio­
ment,s ; 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 E~GL~EEn . 

TnAJ>J; A~D Bosnn:ss A~NOt":SCE~t£:-;TS.-Mr. W. H. Badame, 
aft~r nine years of, nss~iation with lllr. A. E. W . Gwyn, bM, 
?wtng to lllr . qwyo s ret1rcmeot, purchased the business, ioclud­
tng tbo goodw1ll, and has taken offices at 75A Queen Yictoria· 
street.-Chaoce Brothers, of Birmingham, hav~, we understand, 
purchased from Dr .. Purves, of Edinburgh a licence for Chili for his 
recently paton~od hgbt~o~se apparatus, described in _papers read 
before the I nst1tute of C1v1l Engmeers, and the Royal Soctety of Edin­
burgh, by Dr: Purves: Messrs. Chance have _just completed the 
first of a ser1es of th1s apparatus for the Chihan Goveromeot.­
Wo aro. informed by 111~. J. K. Stothert that be is about to ooter 
tbo bus10ess of G. K. Stothert and Co., of Bristol, and that on 
and after November 1st his address will be Southbank Goldney· 
road, Cliftoo, Bristol. ' 
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E NGI NEERING NOTES FROM SOUTH 
AFRICA. 

(Prom our oum Oorrupondent.) 
JOHANNESDORO, October 2nd. 

TRR Care Government Railways Department is 
taking to 1taelf some credit for having installed a 
system of hydraulically-worked levers at the new 
s1gnal-cabin at Salt River. It is stated that this 
is found a very effective labour-saving arrange­
ment. 

'fhe question of the defetc3 of the C'ape ports 
ha9 been discussed in the Colonial Legislature 
this week. Parliament has declined to sanction 
any expenditure for the fortification of Port 
Eliz!Lbeth and E!Lst London. This policy is based 
upon the very rational theory that the !lafety of 
these ports is simply a question of Great Bri tain's 
command of the sea. It would, it is considered, 
only be a useless outlay to provide them with ~uns 
sufficient to protect them against a roving orutser, 
since if 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 
ideM 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 
courset in a different position to the two more 
westerly por ts, 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 gunsatvarious 
points, and the Colonial Government has co­
operated with them by establishing a corps of 
local artillery volunteers to m!lo tbe batteries. 
This week a sum of £17,000 was voted towards 
the e:ttpenses of these volunteers. The naval 
authorities should, therefore, feel encouraged to 
put the defences of the Cape Po}ninsula upon a 
footing commensurate with their importance to 
the Empire. 

A1J I write war between Britain and the Trans· 
vaal appears inevitable, and it is even reported 
that shots have been el!:changed on the N atal 
frontier. It is generally thought that the Boers 
will rely upon their familiar tactics of fi~~:hting 
behind cover, and that the fate of the British 
forces will depend entirely UPOD 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. 1t is statt>d that 
the German officer who has directed the formation 
of the Transvaal Stoats Artillerie resigned upon 
the first rumours of war, and that be does not 
think highly of the efficiency of the force. In 
particular, be is said to have dgclnred that the 
ammunition is defective. All the T ransvaal guns 
are modern, but they are of very varied type, 
including pieces from Armstrong, Krupp, Creusot, 
and Vickers. Tbe rifle is the Mauser- five-shot 
magazine-but it is said to act anything but 
smoothly, owing to the " turn" of the rifling neiog 
too great for the length of the barrel. It is 
probable that a good deal of railway const ruction 
will have to be done by the British forces, and 
already a reversing line over Laiog's ~ek has been 
got ready for the laying of the rails. 

Chairmen of Witwatersrand gold mining com­
panies, continue to plead to mechanical inventors 
for 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 acarcity of native 
labour bad enforced the general employment of 
machine drills in the stopes, that this bad involved 
an extra cost of 2s. per too of ore mined, and tbat 
that represented a total extra outlay on the year's 
working of £30,000. However , the average work· 
ing expense!l per ton of ore mined were reduced 
from 23s. 7d. in 1S97 to 203. 9d. in 1898. Tbe 
economy is largely due to the enormous scale upon 
which operations a re 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. 

BARR:>Dz, trawling steamer ; built by. Cocbrane 
and Cooper, Limited ; to the order of, Van Yliet; 
dimen~ioos, 115ft. 4in., 21ft. 6in., hy 11ft. 6io. ; 
en~ines, triple-expansion, 13in., 2lin., 34io., by 
21m. ; pressure, 180 lb.; constr ucted by, Sir 
Cbristopher Furness, Westgarth, and Co., 
Limited ; launch, October 7th. 

NEWAitK; built by, Northumberland Ship· 
building Company, Limited; to the order of, J. 
J . and C. M. Forster; dimensions, 220ft., 
32ft. 6io., 17ft. 4in. ; to carry, 1500 tons dead­
weight ; en~ines, triple-expansion, lS~in., 30in., 
49io., by 33m. ; pressure, 180 lb.; constructed hy, 
J. P. Rconoldson and Sons; trial trip, October 
7th. 

PORTUOAL, mail and passenger steamer ; built 
by, Sir Raylton Dixon and Co., Limited; to the 
order of, Empreza Nacional de Navegacion a 
\'apor, Lisbon; dimen5ions, 377ft., 45ft. 6io., 
29ft. 9io.; to carry, 5000 tons deadwoight ; 
engines, triple· expansion, 3000- horse power ; 
con.structed by, Thomas Richardsoo and Son, 
Limited ; trial trip, October 14th, 14 knots. 

M tdlii'ClSA, steel screw steamer ; built by, 
Joseph L. Thompsoo and Sons, Limited; to the 
order of, T. Hogao and Sons, Bristol ; dimen· 
sions, 390ft., 49ft. 9in., 30ft. Sin.; enginet', triple­
expansion, 25in. , 43in., 73in., by 48in., pressure, 
200 lb.; constructed by, Blair and Co., Limited; 
launch, October 17th. 

EvRll lNOHAll, steel screw steamer ; built by, 
Blyth Shipbuilding Ccm pany, Limited ; to the 
e>rder of, Alex Meek and Sons, of Goole ; dimen· 
sions, 337ft., 47ft., 24ft. lOin.; engines, triple­
expansion; con1tructed by, Blair and Co., 
Limited ; launch, October l tb. 

GLBNRCJY, steel screw steamer; built by, Wm. 
Gray and Co., Limited ; to the order of, Living· 
ston, Conner and Co., of West Hartlepool; 
dimensions, 329ft., 46ft., 23ft. 6in.; to carry, 
4850 tons dead weight; engines, triplo·expaosion, 
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20,6~. RAISJNO, &c., H u&BlALB, H. A. L. Bnrry, 
London. 23in., 36;in., and 62\o. br 39in.; pressure, 160 lb.; 

full cargo of coals ; t ria trip, October 3rd ; 10~ 
knots. 

GADSBY, s teel screw steamer; buil t by, Ropner 
and Son ; to the order of, R. Ro~ner and Co.; 
dimensions, 325ft., 48ft., 24ft. 3m; to carry, 
6280 tons dead weight ; engines, triple-expansion, 
1100·borse power; constructed by, Blair and Co., 
launch, October 19th. 

~td from 11 TM Rl1Utrattd 0~ Jour!\Gl 
Patent,." 

20 607. Ts.t.l-!8UTJNO CABLI SrGNALII, J. P. GOt"ton, 
of We~~ton-super-Mnre. 

20,608. AOTO.Il081Lii:91 J. T. Wrldo, Birmlngh'lm. 
20,609. LoOMS, D. M. Sonton, Dmdford. 

BRUNSWICK, steel screw tug boat; built by, 
John Jone~ and Sons; t o the order of, Alexandra 
Towing Company ; launch, October 21st. . 

REI'I'Y A LLISON, steel screw steamer ; bUilt 
by, Wm. Gray and Co., ~imi~d ; to the order 
of J. S. Allison and Co.; d1meos10ns, 312ft. , 43rt., 
2irt. S!io.: engines, triple-expansion, 22in., 35in., 
59 in., by 39io.; pressur~, 160 lb.; constr!lcted ~y, 
Central Marine Eogme Works ; tnal tnp, 
October 21st ; 11 knots. 

BYLAI'IOS ; built by, Ropner and Son ; to tho 
order of, J os. Wilsoo and Co.; to carry, 6ti00 
tons dead weight; engines, triple-expansion, 
1250-borse power; constructed by, Blair and Co., 
Limited ; trial tri p, October 21st; 11 knots. 

ETRORI A, steel screw spar deck type ; built by, 
Craig, Taylor, and Co.; to the order of, A. C. de 
Freitas and Co., of Hamburg ; dimensions, 274ft., 
35ft., 23ft. Sin.; engines, triple-expansion, 22in., 
35io., and 59in., by 39io. stroke; pressure, 160 lb ; 
constructed by, T. Richard son and Sons, Limited; 
launch, October 19th . 

Ono, s teel screw steamer ; built by Sir Raylton 
Dixon and Co., Limited ; to the order of, Gcllatly, 
Hankey, and Co.; dimensions, 352ft. 4in., 47ft., 
25ft. 9in.; to carry, 6800 tons dead weight; 
engines, tri pie-expansion, 25in., 40in., 66in., by 
45io.; pressure, 1SO lb.; constructed by, Sir C. 
Furness, Westgar th, and Co., Limited, Howden's 
draught ; launch, October 21st. 

S.\XOLEINE, oil tank steamer; built by, Sir W. 
G. Arm strong, Whit worth, and Co.; to the order 
of. Flannery, Bag~~:allay and Co.; dimensions, 
347ft. , 45ft., 29ft. din.; to carry, 5500 tons dead­
weight ; engines, t riple expansion; constr ucted 
by, Wallsend and En~~:ineering Company, 
Limited; trial tr1p, 22od. 

KRUPP ARl\IOUR AND CONGRESS. 

I T 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 future 
warships a positive necessity, unles•, indeed, we 
are p repared 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 cl ique 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 fi r m that 11bould 
undertake to produce nod sell the new Krupp 
armour at 400 dols. a ton would soon find itl!elf 
reduced to insolvency. 

It is probable that by this time the United 
States Government is in possession of a complete 
s tatement of the facts of the case, prepared by 
K rupp, the great inventor and manufacturer, in 
which be deals with the question of price, and 
proves that the high cost of his armour is amply 
JUStified by the consideration of the costly plant 
and methods involved in its manufacture. We 
understand that the statement contain.s 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 tban 
5,000,000 dols. On the other band, the great 
length of time oece~sary 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 bad 
been invested in a rail plant, the output would 
have been considerably over 100,000 tons. F rom 
this be draws the conclusion that for capital 
charges the price for armour plate ought to be 
vastly 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~ profit is 
liable to be of very short duration. For instance, 
it may be mentioned that it is only seven years 
since the Harvey process, which is now practically 
obsolete, was tested on European proving grouuds ; 
and while it is true that the Kru~p 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 par tially, 
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 Krapp is not exces­
sive, and is being willingly paid by the European 
makers. Bat even if it be excessive, we bad 
better bear the comparatively slight increase of 
cost rather than "bold up" indefinitely the work 
of constr ucting 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 
folly of "cutting off one's nose to spite one's 
face." 

We have, indeed, beard 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 u time when some of our 
shipbuilding firms were not prepared or did not 
wish to ta'ke up any new naval construction. We 
prefer charitably to hope that the members who 
were r e!'poosiblo for this " bold-up " were the 
victims of short.sigbtedness or lack of information. 
That any member of Congress could be guilty of 
6uch a culpable act as that of imperi lling the safety 
of the country in the interests of a particular 
industry is too shocking a thought to be enter­
tained without the most positive proof.-&itntific 
American. 

AppUcatton fol' Letter. Patent. 

• • • When tnventioDJJ have been "communJcated" the 
name and address of the communJcatlng party are 
prln ted tn 1 t&lica. 

13th Ortober, 18!XI. 

20 517. BOOT..CLXANIND MAClllNl', R . Glascr, Berlin. 
20:618. ARTIFICIAL JIIA BSI.R, S. Welli, Berlin. 
20 519. CoLLAPI>IBLE FoLDIND RA.NP&R, W. P. Ellmore, 

London. 
20,620. MoD RIUOVEB1 F. Fidlcr, CoolvWo, Lcll'cster­

sblre. 
20 521. CoOPLJND TRCCKS, G. A.8hworth and J. Taylor, 

)to.nchester. 
20,622. G.u LAMPB, H. Tee, Liverpool. 
20,628. COt7NTIIR S&.&TB, R. H. Speak, Hlill fnx. 
20,524. Snut GKN&RATORS1 J. G. A. Kitchen, Mnn· 

chester. 
20,625. VASIIlLIN"X, W. E. Heys.-(/. Zibtlt and the Firm 

of I. Zibtll anti Co., Amtria.) 
20 626. PATr&RN Soauc&s of LooloiS, D. M. Sooton, 

Bradford. 
20,527. BOLDttR for CARI\IAD& LAMPS, W. Bobbett, 

Telgnmoutb, South Devon. 
20,528. CHAINS, G. E. Rees, Bolton. • 
20 520 MARINE FoD StoNAJ.LIND, J. R. Wtgham, 

Dublin. 
:10,580. Oo1'DOOn SEAT~, J . Barwood, Manchester. 
20.681. DBYTND or WJTRIRIISO APPARATUS, G. W. 

Button. Chelmsford. 
20,682. FoRK or Saov&L H.ull>LI81 T. Timmlngs, 

Stourbridge. 
20,688. PI 'MPS, R. McGrcgor, Gtnsgow. 
20 584. ELilCTRIO LIOHTINO CKI LINO ROSil, T. S. 

McLarcn, Glnsgow. 
20,685. UooBLK·OABREL 

London. 
GuNs, W. H. Brighton, 

20~686. BOATB and .WAT&R RouNDASOOTB, J. W. Kllis, 
London. 

20,687. BBAK&s, C. W. Hnthnwny, Coventry. 
20,688. APPLIANC'J: for .A DJIPoTINO AhRROBS, E. C. 

Dryden, Glasgow. 
20,5811. SHAFT PaoT&t:TOilB, B. Badd?ll, London. 
20.540 LocKlliD RAILWAY C.t.BRLAOK Oooas, W. H. 

Taylor, Glnsgow. 
20.541. CoMBINATION ST.IIi'lnO&OOP&, F. Frankc, 

Gllll!gow. 
20M2. STJ:Aiol GENERATOJU!, D. Croll, Glnsgow. 
20.648. CLE.U.'IND and SIPARATIND P&.U, W. White • nnd J. Vlckers, Leeds. 
20,644. ELECrRJC BELLS, R. Bowmnn1 Crnmlington. 
20,645 . .li:L.UTIO TIRES, R. 'J'wigg nna H. Morris, Bir· 

minghnm. 
20,646. CvcL» LoCO ADII CAI\RIII:&B, B. Hawkins.-(C. 

JJ. Oaktlty, India.) 
20,547. PuOTOORAPBJC APPARA1t•s, A. L. Ad.nms, 

London. 
20,648. MAKJND C&LLOLAR Tmu, W. F. Beo..slcy, 

London. 
20,54!1. ELECTRIC INCANDISCINT CciL0\11\J;D WliP1 A. 

L. A dams, London. 
20 6$0 P&NBOLD&R, F. H. Ro•bcr, Croydon. 
20 Ml. RoBiliR Sr.uJPS, T. lirl)wo, Fisberton, Salis· 

bury. 
20 662. PrtOT&CTOR for HAT·PJN Pon~Ts, J. Donnld, 

Dundee. 
20,668. SotrrrltB for LooMs, W. Fielding, Manchester. 
20.654. l\I&Nor'ACTOB& of OI<:ORATJVE CncsTS, 0. Rnhn, 

ncrlln . 
20 555. A S(· JRJND G.uu, G. S. 1'cnnlng~, Manor Park, 

Resex. 
20,666. ROTARY E><OINE1 A. IJ. Shoomnkor, London. 
20,557. MAC'IIIN£ for GRI NDINO LJiliK, Jt. E . Whitbnm, 

London. 
20,668. BRAKES, E. W. Bohlo nnd J . A. Phillips, Bir· 

mlnglHim. 
20,5:>9. FOOT BRAK!S for CYCLES, G. W. Bnllen, 

London. 
20,COO. DoPux PC MPS, J. Shel•hcrd nnd E. N. Banks, 

Lolldon. 
20.561. PouLTRY BousiS or CooPS, A. Powcll, London. 
20 562. BrcvcLE Fan:·WBUL GIAR1 R. W. Wil.son, 

N ewcostle-on-Tyne. 
20,503. MACBINIS for PACKIND GOODs, A. J. Boult.­

(1. Ca1tdli, TuA:ty.) 
20.664. S&wlND .MACB INI!S, T. J . Roome nnd W. Granlf, 

London. 
20 665. PNKUll A TIC TIRES, J. nnd H. Jelley, London. 
20.666. SLKRPINO BAnS, F. J. Stohwasser nnd G. B. 

Winter, London. 
20,567. P&ODOCINO Ac&TYUN& LIGHT, '1'. H. Lewis, 

Glnsgow. 
20,568. FRBK WHKILS for CYCLIS1 P. B. Dougln.sa and 

W. F. Jelferies, London. 
20,669. l liiTATlON LEATIBR MATEBJ.Ur., F. S. D. Scott, 

London. 
20,:>70. IONITION ARRANO&li&NT for GAS END1NU1 F. W. 

I.Anchester, London. 
20,571. S&wtNo lliCB JIIJI.'I, W. S. North, London. 
20 572. WAT&R·TfOBT PL\INORR CoNTACT, H. Oppen· 

helmer.-(Actitn.·QUdluhoft Mi.r and Gt•ltll, Gtr· 
many.) 

20,678. STOFPIND·sox, J. Stumpf, London. 
20,574. CvCLI Ba.ua:s, P. B. Douglass and W. F. 

J efTerica, London. 
20 676. ScPA&ATJNO A.'IIMAL CARCASE&, A. von Podewils, 

LOndon. 
20,676. MASKTNO BORS'£9' Ens, M. KMt, London. 
::n,6i7. CAN 0P£NRB, E. H. Hnrbord, London. 
20,6i8. SACKS, 0. Stunrt. Liverpool. 
20,679. LJP&·BIILTB, .M. Christoph and J. Walch, Liver­

pool. 
20 580. IWPR\tS&ID WooD PANILS, W. P. Tbompson, 

Liverpool. 
20,681. LIDS for KKTTLES, F. G. Fox, London. 
20,682. FLY TRAP, T. Ferguso~>. London. 
20,683. TRIATINO Ous, H. B. Lnke.-(Jll. Co1uUo, 

u ,, i ttd. Stau& ) 
20158-l. BRAK& BLOCKS for V&DICL&91 F. R. C. Joycc, 

London. 
20,585. FtRIHtSO-'P&s, J. E. Young, London. 
20 5f>G. R&OoLATIND .13on.&R F'~tr.O·WATII:R, E. Latham, 

London. 
20l6f>7. ELRCTRIC CoNDUIT RAILWAV81 B . S. Mnxim, 

London. 
20,688. BoxJrs for MA.TOHU, L. Tnllodl and 8. Kis, 

London. 
20,6S9. CRANK, A. E. Mnnn nod H. F. Young, London. 
20.590. PBOTOORAPBIC CAliii\.U, W. Pntt.orson, London. 
20 691. APPARATUS for 8AVIND LJF& at I:;JU, A. J. 

WUltinson, London. 
~0,592. B VD!Ut:ILIC Ruts, J . M. KlioenndS. A. Wolzel, 

London. 
14th Octobtr, 1899. 

20,593. J orNTS for GLASS, A. G. Southby, London. 
20,694. WJCK LAloiPS, J. Watts and J. Woodward, 

.Birmingham. 
20,695. JOINTS for CABLES, T. Henwood nnd The 

Rel\.SOD Mnnufnc~uring Corn puny, Limited, Brighton. 
20,696. FABT.KNINO CARDBOA.JU) Boxu, Baron .Eikan 

and 0 . A. Barrett, London. 
20,697. lU&PfNO V&LOOIPID& CIJAIN8 CLEAN, G. J. 

Genry, Snle, Cheshire. 
20,598. INT&RN.U. CoMBUSTION E NOlNli:S, J. A. AgeroD, 

London. 
20,599. DROP·SID& CoTS, J. E. Bosklns, Binningbam. 
201600. PsoFJLIND .MACBJNKS, T. Wobster and A. E. 

Bennett, Birmingham. 
20,601. SICrJON.U. W ARPIND fuoauru, J. H. Stott, 

liJ ancbester. 
20 002. GAS ENOJI-'"11.'1, A. G. Helhuisb, London. 
20,603. INSJ:BTIND Toeu tnto BOTrLIS, W. Denhn.m, 

Balifnx. 
20,604. GAS·a&A.TKD WAT&R H1ATER81 E . W. T. Rich· 

mood Liverpool. 
20t'?05· Pa&YKIIT[NO ELECTRIC BPARKINO, J. K. Stsnley, 

l\lddorminstor. 

20,610. SPANN&B, B . J. Bubb, Glnsgow. 
20,611. LOObH, R. L. Hattersley and 8. Jackson, 

Keighley. 
20 612 BLR&V& BOARD or IaoNIND STAND, S. Currall, 

Beading. 
20 618. MA NVFACTtlRIND WOODY FIBBI, A. Tolhnulon, 

Manchester. 
20,C1>l. R&OI&HBIND BRACES, H. Eldridge, Bt. Mar. 

gnret's, Middlesex. 
20 616. ELKCTRJCSAP.ITY APPAB1TUIIfOr LU'T8, J . Bush, 

London. . R 8 0 
20,616. MIRROR, W. A. J ackson, Whitley, · . ., 

Nortbumborl4nd 
20,617. APPARATUS for FA.STK~"ll'IO ENVJ:LOPU, W. H. 

t!cmttou, Lolldon. 
20,618. METAL CASKs, E. Redman, Leeds. 
20.61!1. PATOBINO MATERIAL for TtRis, E. B. Raper, 

York. 
20,620. GARDIN 8TAKII1 R. Hooker, Exotor. 
20 621. PacJEOTIND FlLll TJTLU, W. C. L. Holland, 
~ndon. 

20,622. AC&TVL&l>t& GAB G&mnuroas, P. Schrcck, 
M aucheater. 

20,628. CO)tBJNID FAN and LoBDNJI1'1 1, H. Supthut, 
GlAsgow. 

20,62-l. SaOTTU GuARDS, J. and F . H. Olcavc, Mao-
chester. 

20,(125. GAS ENOUIU, W. R. Wynne, London. 
20,626. STKBJLJSID MI LK Pown&a, C. Janson, London. 
20,627. RooF DOARI>B. C. !!cbourup, London. 
20 628. RANDLKB for CvcLE fl.u'DU·BABs, F. A. BriggM, 
~ndon. 

20 62!1. PICTURE PosTCARDS, R. W. Koehlcr, London. 
20,680. DRVINO CILLOLOSI PRODUCTS, M. Fremery and 

J. Urban, London. 
20.681. D&MON&T&ATJNO tho MovJUrENT or the EARTH, 

J. Stephen, l ondon. 
20,682. ROAD . BB&AKJND MACBlNES, H. F . Rutty, 

London. 
20,688. G.UTI!B8, T. W. Bill. London. . 
20,634. BAhKITS, J. Dunning and H. Colignon, Liver· 

pool. U S 
20,63~. KI LN, W. Dn,i&-Dougla.~, W. Chic~go,, .. A. 
20,688. HOOKS for WATCB CB.A1Ns, W. Grilzlnger, 

London. 
20,687. PoRTASU FRIJDBT CONVEYORS, W. L. McCabo, 

Liverpool. 
20 688 tiT&AM TRAPS, J. E. Slack, Manche11ter. 
20:689: RAILWAY SIDN.U.Lr~o, T. Shield, W. Harsden, 

and W. B11irstow, London. 
20,1!40. PORTA8t.a CHAYP · CUTrli:BS1 R. llnynard, 

London. 
20 641. f NCA!.DUO&NT GAB BUBNIBB, W. MaoKean, 

LOndon. 
20,642. CAVAJ.BY AMBOLANCa, H. G. Hnthawny, 

London. 
20,643. RIPRODOCIND D&SIDNson FABRICS, F. Dommer, 

London. 
20 644 FACIND POINT& for TIU.liWAY81 G. Flctt, 

LOndon. 
20,645. CAXIRA·SCBIW HoLDIR, A. W. Lonsdalc, 

London. 
20,646. Rtt.UNlNO Con·.t ln PosiTION, E. F. K. Bytnc~, 

London. 
20,647. TOBACCO PIPU1 H. B. Frith, London. 
20,G48. FJLLINO B01TLU, T. W. Bamford, London. 
20,649. RESULT INDICATOB1 R . Molyncux nod F. J. 

Cox, Liverpool. 
20,650. JACKS, C. Port way o.nd J. T. Graham, London. 
20,651. CvcL& Ru1 DRAK¥1 A. Wlndrow, J,evcoshulmo, 

Lancs. W • 
20.652. VIHICL& CoUPLlN09, J. H. Gnmcson and . },. 

Powell. Lolldon. 
20,658. Ho118KSUOU, E. TUchler and L. R. Bonhcrv., 

London. 
20,654. FOKL eo~.IPOSITJON, L. J. Dnvies, London. 
20,65&. FoBMIND JOINT END~, The Albloo Cloy Com· 

psny Limited, and R. Lawton, London. 
20 656. 

1

TRIATlND CoND&NSI.D Ft:KKS, F. Ellcrshnuseo, 
l:;;ndon. 

20,657. Su.r:rv Dooa F.u.nxxsos, J. L. Lnb~, 
London. 

20,658. PaoDUClND CoKE GAB, P. Naer, London. 
20,669. PRODOCINO GAB, P. Noef, London. 
20,660. PBODOCINO GAa1 P. Naef. London. . 
20,661. CoMDJJitND GLASS With SruL, La !!octt\t 6 

Anonyme de Commentry-Fourcbanbault et Decoze. 
ville, London. 

20,662. STOPP&RINO BOTrLas, M. G. Kntee, J,ondon. 
20,663. CaOCK8, Smith and Coventry, Limited, W. D. 

11'. Sruith, nnd T. Coventry, .Manchester. 
20,664. GAS ENOIN&8, H . .1:1.. Lake.-(Starnl4rd A IC / ()· 

malic Ga4 B11gine Com]Jony, United. State•) 
20,665. ExPLOSION MOToRS, 0. Richard, London. 

lOtlt October, 1899. 

20,666. SwJTCa£3 for EL&eratc HoToas, R. Dobson, 
&llford. 

20,667. WAT&RPROOPlND PAPIR, E. C. Staples, F. 
Greenwood, W. Brenrley, and D. Woodhe<'ld, Leeds. 

20,6CS. VAPORISIND FLOWS by EL&CTRIClTY, R. U. 
Sayer, Briqtol 

20,66!1. RntB for TIRKB, J. Tnylor, London. 
20.670. CLOTRIS Hoaua, A. £. Wynn, Knaresborougb, 

Yorke. 
20,671. EXHAUST VALVU for ENOINX.'l, C. H . Guest, 

Derby. 
20,072. Bosa for Wlll:IL A.XLES, G. A. Russoll, Now­

port, Mon. 
~0.6i8. LooM JACQUARDS, G. R. Hodgson and W. 

Tetley, Bnllf11x. 
20,674. OJNT.IIlt'-T fNJ£CToa , A. Sauth. Leods. 
20,ti75. PB&PABINO nnd SPJSNJ:SD COTtoN, J. ~tott, 

Manchester. 
2016i6. CoN& · DRIVlND MICB.U.'1SX1 J. !!tott, Man· 

chester. 
20,677. PISTON RI ND, R. J. Houghton, Widnes. 
20,678. Swnca for Jt:uCTBJC.t.L JU.CRJN&s, R. J . 

Bougbton, Wldnes. 
20,679. EMBOSS&D or R&LI&r Ef'f'iCT3, J. Stephcn, 

London. 
20,680. VALvE, E. Grtmault, Stockton-on-Tees. 
20,681. DISTRIROTJ ND VKODORISJNO LIQOlDS1 J. B . 

W illiarns, Ll vorpool. 
20,682 SAF.ITV LI!:TI'Ea SEAL, J. Greiner, St. Leonnrds· 

on-Sea. 
20,688. Ala CoMPR&SSORS, R. J . W. Rclnhard, Liver. 

pool 
20!.684. W .t.r.IR·CLOsln'81 D. G. Brighton and R. E wlog, 

LOndon. 
20 685. MILK SIPAJUTOR.S. W. P. Thompson.-(0. Dlue· 

king and ill. Ben=,, Oe•'fllany.) 
201.686. 8ALKMA.N 's CoPVlND BooKS, J . F. L.wlng, 

LOndon. 
20,687. FJll& Knroua, C. A. Alllson.-( W. 11. and P. B. 

Marllon, Uniltd Statu. ) 
20,688. lllCVOLE F~ll CONI>TRt;CTION, J. Lollg, 

London. 
20t.6S9. EXTJNOOISBJND ELJ:CTRJC LIDBTt!, F. W. Smith, 

LOndon. 
20,690. GAS for 0BTAIN1NO LIGBT, J. WUkinsoo, 

London. 
20,691. BRAxu for V&BICLKB, &c., W. Ford, Bir· 

mingbam. 
20,692. GUARD NOZZLE for "BUR" TA1'81 A. Ilugbc8

1 
Reading. 

20,698. U»BaELLA.Il, A. von Loeper, Dundee. 
20,694. STURJNO GIAR, J. E . Liardet, London. 
20~696. PRODUCJND hiiTATJON P .A.J:NTINos, R. Backhaus, 

LOndon. 
20l696. CoUPLIND, F . o·c. Prince and c. E. llonkhouso, 

LOndon. 
201.697. S11ow C.u11 and ADnBTISIND DIVICI, J . Fuller, 

LOndon. 
20t.698. ColN TUTER nnd PINCIL HOLDIR1 (). Bnkowcll, 

LOndon. 
20,69iJ. BoAr, H. Inmnn, London. 

• 
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20JOO. CBLORAlUI:>NtOll, C. 'W tlllllng, Old Charlton, 
11.e nt. 

20,792 CAIUIUR1Trt NG or E NlltCDUIG 0All, W. lrwin, 
Manchester. 

20,701. PBAR¥ACIOTICAL Cow POUN1>8, H . E. Ne wton. ­
(The Farbenjabriktn o·o,•mal• .Fritdri</1 Baycr and Co .. 
Gtrullmy.) 

20,7\lS. 0AB EsoLNU, J. Rlcbard.lon and F. 8. Hlgbton, 
London. 

20 i02. WAOON CoUPLING&, E. Rlchardsonand W. Trow, 
Dirmlngham. 

20,794. B<lrru:3 for CoNTAUII!;O hue, R . Thompson, 
London . 

20,i0S. B VDRAOLIC AIR COMPRitS£0R81 W, J . L ioton, 
London. 

~0, 795. PRT~'Tt:NO P BOTOO&APOIC PLATU, J . 8. D uncm, 
London. 

20,70i . Saw n Coou ALARW and DETacroR, N. Barnet, 
London. 

20. 7!>6. Wtl' DOW S A.!.BU and 8uuTTER.91 0. Barncs, 
London. 

20,705. E LICTRIC'AI LV. li.~'l!R01 8l!D CLOCIU' , G. D. 
Omogcr, London. 

20,700. F ISRINO·ROD RaT, 0. Onrmpt, London. 
20,i07. H o asnuGas, K. '1'1\chler and L. R ,·on H erz, 

London. 
20,708. CUIP BIP!o1FAn•, 0. l mrny.-{0. F. Btyl.l, 

India ) 
,20. 70;). W ABO BAND S rAND, (). fmray.-(G. F. Bo!JII, 

/ 1\dia ) 
20~710. COIN·t"R&KD F LUID APPAI\ATus, W. S~ples, 

LOndon. 
20,711 FASTiiiNIIRe fvr STRAPS, T. S. Gtace, Klogston· 

on-1'hame3. 
20,712. P ROCESS for tho PRODUO'I'ION of DIBINF'ICTINO 

PowDER, H . U . Lako.- ( Stackmann !l.ntl Rtt&chy'a 
Chemical II'OI'oi:J, Otrmany. ) 

20JlS. MOTOR ROAD V&ntCLilS, &c., G. Richard, 
London. 

20,714. AIIIM ON ITION, J. L . Brewer , London. 
20,716. Fan WAIIIEL and BRAKE, R . C. Pritchnrd, 

London . 
20,716. S~F£T'l·PIN3, H . H . Tuylor, London. 
20.i17. PosT.:ARD, P. e cbmoTSilhl, London. 
20,718. R OTARY EXPANSION ENOTN1:1 C. A. Sch oppcr 

nod A. W. H . Roncr, London. 
20,719. CLIP D&viCE~, D. E. E lllngham, London . 
20, i20. ELKCrRIC L AMPS, V. [. f ccoy.-(A/Igemtillt 

Bld·tricitiitl Otltlllclw./1, Germany ) 
20,721. ROTARY PBKSSKS, J . L. Towncr, London. 
20,it2. OPERATING SLIDK VAL\'IS or ENOINES, C. J . 

Simcoo, London. 
20,723. BoLr&, W. Ooylc, jun., London. 
20.724. Gu111, D. Dall.IUio. London. 
20,726. STdETCUIRS for UOOT81 &c., W. BeiJen, scn., 

London. 
20,726. INDICATING APPARATUS for RAC1!81 D. C. Cnr r, 

London. 
20.727. B ooKs and Ens, H . T. A . Schulze, London. 
20,728. VENCTIAN BLIND91 F. T . Wonnacott and H . A. 

Kellaway, London. 
20,729. SADDLES for CVCLE9, A. Cuthbert, London. 
20, 7SO. PROTI OTINO RI NO for AIR I NLilT81 F. K ollttel, 

London. 
20,731. CoNTROLLINO R AI LWAY POINTB, P . Slcfoldt, 

London. 
20,792. ACOO~IULATORS ror llh :otKD FLUIDS, W. J . Cruyt, 

Liverpool. 
20,iSS. COUPLIN08 for RAILWAY WAOONB, T. Arm· 

strong, Manoh cstor. 

li th Octo~tr, 1899. 

20, 7S4. H oLDt!;O CALOIU)I CA RRIDF, H . Sallllmry, 
London. 

20,iS5. SoROIOAL CoucuEa, J . R . J obnson, Richmond, 
Surrey. 

20~736. CIOAR~TT& CONNEGTINO Tcur, R , llfarshall, 
LoOndon. 

20, i 87. BoTT LP', A. A Br.1ndt, Weymouth. 
20,738. CAS& for BINDt NO PAPIR8, P. W. Peckham, 

Leico3ter . 
20,789. AIRIAL Or F LYING llfACBt:NU, Q, Ar mitnge, 

LeedJI. 
20,740. Sca1w P ROPELLERS for STJ:AMERB, B . J um eau.'t, 
Manche~ter. 

20,741. SuTB for RAILIVAY CARS, J. R . Grcg, Man­
cbeater. 

20
1
742. CONNKOTISO OUTLET P1P.L'I1 C. Tnylor, Man· 

chcster. 
20,748. GAB Mnua, J. Tourtei.-(P. Ri4dtr and 11. 

Ba!UI', OtrmanJI.) 
20.744. TRE&& fvr BoOTa and SaoEs, F . Bowman, 

London. 
20,746. P .ROCE38 for PRODUCINO 8PIRIT8, A. K ern, jun., 

London. 
20,746. CYCLR BRAK to:.•, J. B . Brooks ond J . H olt, 

.I:Jirmlogham. 
20,747. RRLIIASINO HO&SI8iD F1RE·8TATlONS, C. P . Ell&'llr, 

Glasgow. 
20,748. WIRE CoTTERS for Cu£1i:3E, &o., J . Rowat , 

Glasgow. 
20,749. SPRINO S n oK BRAKr>, J . F. Hammot t, E xeter. 
20,750. L~C:OMOTJVK \ 'autCLIII, 0. B . Bunt ly , PortsladJ, 

Sussex. 
20.761. Srn aiNG OEAR for MoTOR CA&S, E. Andre!\8, 

Manchester. 
20,752. Llt'8·SAVINO GUARDS for T RAMCA&S, W. Wil.son 

nod T. B onnctt, Man ch(;stor. 
20J53. GLOIJI8 for I NCANDI8CIINT GAS TJIOBTJ, 8. 

Jjfueller, London. 
20,764. BALL B IARINGS, A. T. Pryco, Birmiogll:lm. 
20,755. CYCLKII, J . 0. R eC\'C, Birmingham. 
20,756. ENV&LOPE·MAKING MACBI!fU 1 A. J. Boult. -

(S. C11pplu, Umttd Statu.) 
20,757. R OLLJtJI. CLUTCil iS, H . Jelley, London. 
20,755. CLUTCHES, J. L. &mp;~on, London. 
20,769. TR&ATlUNT of S&WAOJr, T. J. Barnard, London. 
20,760. XoN·l'OSCTURABLE T1n•, J. M uttltt, Enfield. 
20,7Gl. CURTAIN H ooK, 0 . C. E11too, London. 
20,762. CBAJN WUUL DRIVU~G G&AR for CvcLa, 

F. W. Schroeder, J . H. Bredle, and P. W. Monln, 
London. 

20,703. MACBIN&RV for SKWUIG NRKDU S, H .. lllilward 
and Sons, Limited, and S. Davts, London. 

20,764. METALLIC HUL FLATU of BooTS, J. Cox, 
London. 

20,765. MATCH·BOX CovER CoM81NATtos, J. F. H . V. 
H oop, London. 

20,766. P uLVERISJtRS, C. K . Mllls.-{Tiu Britioh .dero 
Pulttrlttr Compa.Jy, Unittd Statt• ) 

20,767. PuoNOORAPus, D. J . B. Mills.-{T. A. Eduon, 
Unittd Stattt.) 

20,768. lfACBINIS for SOR&W COTTINO, E. Turner, 
London . 

20,760. SPOOL CARRIERS for WINDINO MAClUNES1 E . 
Oreell, Barmen, Oormnny. 

20,770. P OZZLII:B, A. H unt, London. 
20~771. VARIA ULII: SPIIID GEAR, R. J . Hutehlns~n, 

LOndon. 
20,772. GoUJE or P t'ZZLE, J . A . Cnlan~rlents, 

London. 
20

1
778. S UPPLY R IOULATOR for OASIS, S . MUhleHthnl, 

M. Lowenthal, and T. Haho, London. 
20,774. SMOKING T UBU, J. M. Edor, London . 
20,776. BABY Co>n'ORTIIUI, C. W. l'of einecke, London. 
20,776. WATZJI. H &ATINO for STIAM B OILERS, J. E. 

Carrell, London. 
20,777. P APER FILES, 0. Skrobb:l, London. 
20,778. VELOCIPIIDES, B . G. D. Smith, London. 
20,7i0. 0oVRR8 for tho CROSS H ATCilU or Vll88JtLS1 

H. See, London. 
20.780. Do&T 8HIM'ER and Daosn SAVZR, A. Dook ree, 

London . 
20,781. Faes-wOJt&L DaiVL'IO M&CBAcNJS)(, P. A . 

Tower London. 
20,782. LOOu, J. Tour tel, London. 
20,783. PN'EUKATIO TIRES, Tho Rudax Pneumatic Tiro 

Company, Limited, and L. J ohnatooo, London. 
20~i84. Bo:us, A. V. Laden and ll. C. D. Orklli, 

LOndon. 
20,785. Kxn4USTINO AIR from Alli·TtOBT R&eSPTACLD, 

C. H . Boyutoo, London. 
20,786. HAIR COMJJ3, B . Tmun, London. 
20~7rs7. 8TRETCutNO tbc UrrEIUI of BoOTs, H. U. 

wko.-(A. &a.·cr, Uniltd. Statu. ) 
20,788. Vot.ATILI&INO l\1KniCA>I INT81 V. Cervcllo, 

London. 
20,780. MACRI!fl for RacoRntNO SOUND, E . R. Johnsoo, 

London. 

20, 79i. P atNTt NO from H ALt'· TON'£ DLOCK8, C. Swan, 
London. 

20,798. BKVI!LS for DOILDII:Il8 an i CARPKI>TII:R8, J . D. 
H ouse Londuo. 

20,79J. FILLlSO UOTTLU, U . R. Wild and A. T. Smith, 
L<mdon. 

20,800. TRUNKS, J. Foot, Lood(•ll. 
20,801. H otSTS, W. L. Wiso.-(T/u Bmp:re BAgine and 

Motor ( o.npany, UAitcd Statu. ) 
20,&02. A PPARATOII for D&LIVKRING LIQUIJ'S. Tho 

Goncl'1ll Automatic Delivery Company, L imited, H . 
W. Phipps, and C. C. Cooper , London . 

20.805. Eu:CTBtCITV MITEM, 1'he British 'Jhom son. 
Ilonston Company, L lmited.-{B. Tl10m•on, Unittd 
Slrt!u. ) 

20,804. RoTARY T RANSl'OR&tii:M, Tho BriL!..h Thonlson­
H ouston Company, Limited, and H. bl. H obart, 
London. 

~0 SOS. A N&w O,un:, H . CUIJord, London. 
20.806. N~w VALVE fur AIR BRAK1l8, E . 0. Shortt, 

London. 
20 807. VALva, P. Meehan a 'Id R. Omy, London. 
20,80S. CASTING M&TALS, W. J . Pntterson, London. 
20,809. F tLTilRINO and M Oli LDI~O PRE:~t u, G. M. 

Donnld, London. 
20,810. RnRonociNO the SHAPE of the H oauN Donv, R. 

Dnoioo, London. 
20 8 11. 0EA&S for CYCL&.~, A. J . Doult. - (L. Stilmant, 

Belgium.) 
20,812. WoGD•WOIUUNO DBADAWLS, A. E. r ancroft, 

London. 
20~13. APPARUUB ftr E XH IBITI NG P DOTOOB APDS, R . 

J:Uayn. London. 
20,814. MustCAL Brxu, B. B. I.akc. - (B. 11 • .dbral<am•, 

.Suoit:trland. ) 
20,815. TRA11SlHTTrNG Pow.ca, C. Me R. Turrcll and J. 

G. Accles, London. 

18th Octobc:-, 18G9. 

20,8111. FLUtl)·PREI\SURE MOTOR, .T. Yatcs, J ondoo. 
20,817. H ISTOBICAL P rZZLilS, J. Rohlnsoo, lp,wtch. 
20,818. P RDIARY ELII\CTRIO DATTKRI£31 A . A. Beadle, 

London. 
20,819. BATB3, T. W. Twyford, Birmingham. 
20,820. PENCIL Su.utPilNl!R, E. n . Sicgcnthalor, Brad­

ford. 
~0,821. E vEN·B.1LANC& WEIORINO lliACillNES, J. Whito, 

Liverpool. 
20,822. METALLIC Box, A. Lovoll and 0. Flnck en, 

Kingswood, nenr Bristol. 
20,823 . .AIR V ALV&, W. 0. H oys.-{1/. W. J)(~,,j, and S. 

Jlork, Ausll·ia.) 
20,824. B ICYCLK81 E. B. Killeu, Glasgow. 
20,825. WASBINO TEXTILII FABRICS, C. L . J ackson, 

Manchester. 
20,826. BulTJR·PAT S &AP&RS, C. Southall, Birmlng· 

ham. 
20,827. hiPROVTNG the A PPl!ARANCE of FAB!ucs, E. 

Lodge and J. FroGt, H udders6eld. 
20.828. SLINo SwtvaL for RI FLU, 0. Moulder, Chelten­

ham. 
20,829. BOOTB and SHOES, H . E. Brow n, Dublin. 
20,830. IU:voLVING VENTILATOR CowLS, J. Maxton, 

BelfaBt. 
20,891. llloUTBPBCII ATTACtntE..vrs, F. W. Kenny, 

Dublin. 
20,SS2. Lo1o01~TT T OBtr, J. Page, H eywood, Lane!'. 
20,8SS. SAPETV APPLIANCE for TRAKCAR31 H . A. Orad· 

well and J. Brook, Smdford. 
20,S94. CoRr Boox, H . Askew and T. Smith, Rothcr. 

ham, Yorks .• 
20,885. SPt~'NING liiACBI!BS, C. 8. McCoonan, L iver· 

pool. 
20,886. MOLTI PLIABLE F1TTUI01 D. Wil.son and J . W. 

Gmham, Huddersfield . 
20,837. SPOUT or NOZZLE for BuR ENOINU, W. Ollver, 

London. 
~0,838. R IM BRAKill\, J . Bnoton, J.ondoo . 
20,839. SHIPS Or Vll8BELS1 R. C. Tbom110n.-(F. R. 

Patey, Chili. ) 
20,840. MEABURIN01 &c., IN6TRU11fli\NT1 W. D. Ford, 

Olnsgow. 
20.8H . Box for H OLDtNO OIOAR~TTE81 F. lll. Sodden, 

London. 
20.842. GAME, J . 0. Schrod ol, H nllfux. 
20.843. Wont. Bus for VmiCLI8, L. Mnjgcn, Dar-

linR"ton. 
20,844. PILL, C J. I nnes-Ballllo, London. 
20,845. PILL, C. J. lnnes-Bnilllo, London. 
20,846. COIN·FREU> A UTOMATlO MAODINR1 E. Connor, 

London. 
20~847. CL.IP for CoFn, W. B . Pinching and F . P roctor, 

London. 
20,848. B ROWN COLOURING MATTER, J. Y. JohniiOD.­
(TJ~ Badi•rl•t .dnili•t and Soda Paln-il·, Otrmaii:V ) 

20,849. CDILD's B1a, T. Southern.-{C. A. 'Btanl·, 
u.s .d.) 

20,850. Fn.T&ATION A PPAcRATO&, A. and F. Smith and 
A. 8. Muir, Birmingham. 

20,851. B&Aiots, E . do PIISS.-Ua Sodttt Anonyme du 
Prti~ Automatit1uu "Slop," ) 

20,852. CYCLII B&AKK, S. Breeze London. 
20,853. FLoweR B OLDER, C. A. ices and C. E . Osman, 

London. 
20.854. CIGAR and CtOAREnE H OLD&R, J. Clarko, 

London. 
20,855. BAJIR"IL BUNG, C. A. Ragglo, London. 
20,856. BUECB M&eKANlSK or Go~o~e, w. A. B urns, 

London. 
20,857. GraTa BELTS, 0. C. J . Kmtz, T.ondon. 
20,858. Sc11.1tw PROP&LLEA8, E . Edwards.-{P. 0. Ntu· 

hiirutr, .dultria ) 
20,859. li!ANUPACTURIII of CoLOURING MATTER&. H . H . 

Lake.-{ Vidal Fi.P.d An«tne Dytl, Ltd., and L. IIMI, 
France ) 

2o~.soo. lln'&RJUDlATII 8APETV Ton, J. H . rage, 
LOndon. 

20,861. li!ANu vAo oruR& of ORN.UIIIINTAL ARTtoLu, n. 
Elsdon , Birmlnghnm. 

20,862. MIIABORINO E LEOTRIO Co Rn£NTfl, 0. L. Addeo-
brooko, London. 

20,863. R AJ LWAV OAR COVPLINOS. W. Silver, London. 
20,864. PmlOWATIO TIRE!I, B . B. Vlnton, London 
20.865. GRoov&s In STAIR STRINOe, W. Oamoot, 

London . 
20,866. SaA.ll BotUR8, W. P. Thompaon.-(P. A . 

HtnningMn, Otrmany.) 
20,867. Sun~tAJITN& BoAnt, C. "R. Homan, London. 
20,668. INDIOATUIO NAW&8 of STATIONS, R. EUrk, L iver­

pool. 
20,869. WIRE· DRAWING MACHJ~'U, W. J. Glover, L iver· 

pool. 
20,870. P L.Uo"T LAB&LS nnd P&NClUI thorefor, J. Dacl<· 

houae, Liverpool. 
2C,871. RttAIWINO GA.RWK~"T POCKETBin SrtAPP, s. H . 

Roberts, L iverpool. 
20,872. F LEXIBLE 8PINDLU, F. King and W. Moore, 

Manchester. 
20,878. Ml:THon of DRYINO PEAT, E . Sprlngborn, 

London. 
20,8H. CoRn FAc&TENIM, 0 . E. H onfield. London. 
20,875. M~CHJNE for CUTTING TuiiiTLil81 W. Sutherland 

Edinburgh. ' 
20,876. 0oLOORINO·MA1T&R Mt NUPAOTORE, IJ, lJ. f akc 

-{ J'idal Fi..ctd .dnili~tt JJyt«, Limited, and L. 110lU, 
Fro net ) 

20,877. R&PL&OTING LAMP SuRPACEI', Tbo Improved 
E lectric Glow Lamp Company, Ltd., and A. lJarn es, 
London. 

20,878. DRJVINO O&AcR for CYCLI81 P. H. Synge, 
London. 

20,790. P'usas for EL&O'I'RIC CIROUITS, A. C. F. Wdi'J, 
Liverpool. 

20,791. E XOA YATINO Ar•pA RATU81 J . 0Jover1 l'ofan. 
chostor. 

20'-879. STEAl! ENOINi8 of VX.SSELS, &c. , J. Weir, 
LOndon, 

20,S80. T4BLE~, J . L . B . 'Templer, Lonrlon I (2) I n a tubular s team boiler, the combination w1th a 
20 831. ELAB'n ·: Ttau of VEHICLE WBUL'I, G. r cror, I &team genenltor, two rerlcs <.f water-tubee c~mmunl· 

LOndon. cattn~r with the genenltor and inclined downwardly 
20,882. SLIDING Co~;'TACT for TaLSSCOPIC or similar 1 and outwardly therefrom ln opposite directions, mud 

ArJOSTABU ELECTROLUBS, M. Weldllch and K. Nles, d1u1D11 with which the lower ends of the tubes oom· 
London . munlcate, a combined voporiaer nnd b&lllc located 

20,88S. LocKs, H . von d er H Ob, jun, Lon.i on . beneath the generator and iLtermcdfnte the tw 
20,584. AUTOM.\TlC G.\!1 IGS ITERS1 F. Trondel, 

London. 
20~8S5. AUTO¥ATIC COUPLING APPAilATC81 0. R oUt, 

LOndon. 

10111 OcUJbtr, 1899. 

20t~S6. F ORNTTU!ll! POLISB1 L . Mru;terman, North wood, 
Middlesex. 

20 8S7. BoOT·t'INlSBISO liU.cntNKs, H . A. Oldon.haw, 
Lt-icester. 

20,8SS. BOTTLl': l:!rorPERS, 0. McEachron and E. J . 
nnbidenu, Kingston on. Thames. 

20,889. .&f ecn.u~tCAL Tov, C. J. PilTry, . Loyton, 
Essex. 

20,890. CIOA I\9, L . Aviss and Avllu Bros., L imited, 
Coventry. 

20 891. BRAKR8, W. E . T urner, Coventry. 
~0,8P2. 8P111NINO MVL"£31 H Wri~-eloy, R ochdnle. 
20,8!18. NECKTIE R ETAUI1:BS, J . Alldoy, Blrmlng· 

ham. 
20,894. GoLF Cu ;as, J. H unter nod P . S. Grant, 

Glasgow. 
20,895. DRAWINO BOARD H OLDER, F. W. l 'roctor, 

llf nccles6eld. 
20,896. Si. WING MACmNE SHUTTLES, Dradbury and Co., 

Ltd., and S. Cooper. Manchester. 
20,897. HANOTNO l:sBACKETB, D. J:jridge nnd C. Totlow, 

Manch ester. 
20,8!18. l\f nnon of PRii:S~YING Mu K, J . J . B rondfoot, 

Gl!lSgow. 
20,899. RII:OOLATlNG AIR·COKPRII:lSING ENOISKS, J. 

Lumb, Rlland, Yorke. 
20,900. BrLLlARD-lLARKLNG BoARD, H . M. Salmooy, 

London. 
20,001. DROP·:!Dd·LIFT WINDOW, D. Oldbam, H yde, 

near Manchester. 
20t?02. CololWONlCATION APPARA1t"d for TRAIN81 W. 

Jjarker and J . H . Wyke, BurnJey. 
20,903. WORKING RAILWAY POINTS, F. W. Wo'. band A. 

M. Thompson, Crewe. 
20~1. SUSPENSORY ATTACilWDT for BELTS, N. Leo, 

u undee. 
20,905. fNURNAL CoMBOSTION E NOINilS1 G. Blrt and G. 

H orn, H alifax. 
20 906. TROLLII:V STAcNI\ARDS, E . M. llfunn, W. Wood, 

H. Brecknell, and H . r. Rogers, P. r'.stol. 
20 !107. MEHIOD of STUI'lNO F I . .\X, A. Bndvll, 

London. 
20,908. Cu&CK CouNTERt'OIL, T . Chell, jun., L!vor· 

pool. 
20~09. E XTRACTION of L IONIN from F LAX STALKS, A. 

Jjadoll, London. 
20,910. B.uln B RAREB for CYCLES, H . L. Lowrio, 

London. 
20!.911. SwoT E xcLUDER for OPEN Wu;nowa, E . J. Boys, 

LoOodon. 
20,912. E LECTRIC T RAM WAYS, W. H . Merrlman, Bir· 

mingham. 
20~918. MUDGUARD~, C. W., F. H ., and E. A. Bluomcl, 

LOndon. 
20.914. FA!. TEN W O ror WEARtNo A PPAREL, A. M. Bnror-

ton, Lon don. 
20,915. CYCLE nRAKR8. c. A. Babington, London. 
20,916. Cu&RIONS, E. M. Payn, London. 
20,917. RAIIIING WI NDOWS, U. Korlnger and A . Lngus, 

London. 
20,918. AlR RxrRACTO&.•, F . H . Wardlo, London. 
20,919. Wooo MoRTISl! Cmstu., W Osment, London. 
20~920. N&w SEA·ON·LAND RGu~-nABGOTB, K. B nab, 

LOndon . 
20,921. STRKTCIRJI. Joi ~'TS of UMBULLAB, W. A. Bind· 

ley, W. J . Gell, and J. F. Bobam, London. 
20,fl22. SPINNING CoTTON, W. A . Pbilllps, London. 
20~92S. liiANIPOLATING lll&saES of METAL, C. Davy, 

LoOn don. 
~0.924. HIIATING by GAB, J. H . Dale and W. H. Bushell, 

London. 
20,925. 0UTAININO CAUSTIC Lvzs, C. Luck ow, jun ., 

London. 
20,926. R oPES, E. F. W. KOpcke

1 
London . 

20,927. SLUIO& GAT1l8, R. Haadnn.-{J. 11. Wltiting, 
India. 

20,928. MUSICAL I NSTRUM £1iT81 T. 0. Undcrwood, 
London. 

20,929. A RTI FICIAL DOILDINO STONl!, 0 . do Bnryo, 
London. 

20~980. ARTIFICIAL B UILDINO STONI!, 0. do Druyn , 
LOndon. 

20.1131. SPINNTNO CoTTON, A. Metcalfo and C. J. Sunm er, 
M anchcster. 

20,982. TRAJ'8, F. Lamplough, London. 
20,!lSS. TABLES, T . C. lirown, London. 
20,984. PRODOCINO 1NDIA·ROBIIIR1 W. J. Cord.ocr, 

London. 
20~9S5. T rRES, F. W. Schroeder and P . W. Momn, 

LOndon. 
20,9S6. PLAIN or D&OO&ATilD Cti:RAlltO WARE, A. Jllclr-. 

London. 
20,937. Stnrr · MiTAL P ULLEV8, 0. A. Bri.uloy, 

London. 
20,9S8. TRJMiol l liG of LADIIlS' H ATB, A. E . Phtllimore, 

Btrmtngham. 
20,9S9. MoULDl!D BLOCKS or MASSES of Snst., L . Perln, 

London . 
20,940. SYPHON WATER. WABTJ! Pa&V&:NTUIG At>r>A· 

RATUS, R. Chantry and H. C. lllilbank, London. 
20,941. CAPPING ENDS of Coasu STuLI!, A. F. Ra·J, 

London. 
20,942 PaonucwG CoLOU'RINO MATTERS, J . Y. J ohn · 

son. - (Tht Badi•clu Anilin and Soda Fabrik 
Germany.) ' 

20.948. METALLIC H oLLOW·WARl!, H . A. E cksteln, 
London. 

20,944. WHEELS, H . A. Ecksteln, London . 
20,945. DaNTU'RIOE, F. P. Kleio, London . 
20,946. A NLIUL WASH, I. S. McDougnll, London. 
20~947. CLEANING SmP8' B oTTOMs, B . S . .r.mos, 

LOndon. 
20,948. CoNVERTING RoAD DusT Into FOilL, E . Spring­

born, London. 
20,949. METAL FrTTUI08 for FARTJIENWARE, n. Bor&· 

dorf, London. 
201..960. E XTRAOTING VEGETABLE OtLS, A. F. Lundeberg, 

LOndon. 
20,951. PN'II:UIII{ATIC T IRI8, ],{, M. Dessau and Tbo 

Wapahnre Tube Compnnr, Limited, London . 
20t!_62. PN&UiiiATIC TIRES, M. M. Dessnu nnd Tho 

w apebare Tubo Company, Limited, London. 
20,9~S. PNEOWATtc TIR£8, M. M. Dossau and l ho 

WnpshAre T ube Company, Limited, London. 
20,964. L OCXINO the NOTS of BOLT3, A . L l!gC, London. 
20,955. P ORIFVTliG Al.OOBOLIO LIQU IDS, c. w. Ramst~y 

London. ' 
20,956. Co¥PR1l8BING Am, A. J . Boult.-( Tiot Par/et 

and Lacy Company, United Staltl ) 
20!!157. INDICATOR for TvPEWRIT&R81 M. J . Myel'l', 

Hirmlngham. 
~0~~- Bu!Uius for OIL L.&:~IPI', J . SbarpleB, Blrmlng· 

SELECTED AMERICAN PATENTS. 

scrio1 d wat<r-t \.bcs and a vu pour burner liencnlh 
and coonc.ctcd to the vop<.t ist:r, subs~ntlnlly 11.8 
described. (3) I n n tubular steam boiler, the corn. 
blnatlon wlili a genenlting chambtr, c.f a pivoted 
llont-plnte within the chambtr nod hafllc pllltcs carried 
upon tho flo:~.t-pllltes, sub3tantially as described. 

629,893. Loool!IOTIVE BOILR.R, D. Dntmmond, Surbit&711 

Bngland.- Filtd Ptbruary 1Gth, 1898. 
Cfaim.- Tbe combination with a boiler having tubes 

B , and a fire. box having double sides with water 
8)XlCCI between them, of a plumlity of acts of inclined 
wakr-tubes in the fire· box and bttwccn oppoHte side 

1629,893 1 

spaces; the Bnlt set of t uhes be'ng near tho door of 
the 6re bJx and locllnillg in one db ectlon; the eooond 
set bolng ncnrer tho rear of the 6re-box ; consisting c.f 
a larger number of tubes, said tubes inclloiog oppo. 
eitely to those of the 6rst set. 

629,903, APPARATUS FOR CASTlNO PIO 1ii.TAL1 J. /;f, 
Bartman, pf,iladelpllia, Pa. - Filtd May 24/h, 1898. 

Cfaim.- In an apparatus for casting pig me~l, a 
series or moulds mnde c.f n s lng'e plate of eomparn. 
tlvely thin wrought Iron or steel ; a series of mould· 
frnm os, consisting c.f me~llic stripe, oonformlog 
internally subst..'\ntlally to the shape of the mould 

@ 9.903] 

ench of which eontai.ns one of said m oulds de~ohablr 
tccured therein; a spout from which molten met..'\1 
m ay be fed ; aud a traversing device by which said 
mould-frames with the moulds w hich they oon tnill 
are carried ln continuous rerics benonth said spout, 
subs~ntially M described. 

629. 943. DRAW GEAR Allll B nn'CNO APPARATUS, 
G. Wutinghou•e, Pilttburg, Pa. - Filtd Pd>T"'UJry 
26111, 1898. 

Cla illl.-(1) To a dnlw gear or buffing apparatus, the 
combination, substanttnlly 118 set forth, of intercalated 
frictional d evices, a wedging devi.ce for Imposing 
frictional resis~nce thereon, and means for releasing 
eqld wedging device which aro adapted to be Inert 
dmlog the exertion of maximum compressive strain, 
and operative as to r eleasing action, when 1 1\lld only 
when, snld maximum strain hns been reauced. (\!) 
In a dmw gear or buffing app.1rntus, the com bloation, 
suh,tanttally BB set forth, of n housing carrying a 
series of outor wedge bars, a wedge block, two or 
more eets of cnrrter plat-es surrounding tho wedge 

,.,._ tlw UniUd Statu PaWt.t-o.lf« 0./ft&ia.l Gaultt. block and fitting inclines thereon, interlocking 
mcmber11 for rcgulntintr the disposal of the sots or 

629,882. WATE&·TU BI STEAM OxNERATOR., P. JVind. carrier plates In determ10od aerial relation, a series o( 
~m, London, Bngland.-Filtd Ftfmtary 28rd, 1898. Inner wedge bars resting on the carrier plates nnd 

Clarm.-(1) In a tubular steam boiler , the combina· adnptc:i to bo:u- ag:Unst the outer wedge b:u's tenons 
t lon with a steam gcnenltor, two series of wnter-tuvos on tbo Inner wedge bnra adapted to engngo ~ith the 
communicating with the generator and Inclin ed can ·lor plates, recesses in t he carrier plates adapted to 
downw&rdly and outwardly thorefrom ln opposite r eceive the tenons of th 1 ed "'· d r 
directions, mud drums w1'th -hl"ch the lower ends of . 

0 
nner w go uars, an o " different wid ths r espectively, In the different sot& of 

tho tubes communicnte, a vaporiser located beneath carrier plates, r elatively to the tenons of dliJerent 
the generator and intormedillto tho two series of units or group;~ of tho inner wedge b:trs, and n spring 
water. tubes, nnd a vapour burner beneath nnd con- abutting on ono end of tho hous ing and on tbo 
n octcd to tbe vaporiser, Elll)stnntlnlly 118 dcscr1bcd. adjacent ond.s or the carrier plates. 
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