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THE INFLUENCE OF THE INDICATOR DIAGRAM
ON THE DESIGN OF VALVE GEAR.

VoruMes have been written on the influence of valve gear
on the indicator diagram, but the story of the influence
of the diagram on valve gear has yet to be told. The
effect of each on the other has been about the same, in
one sense. In another, the diagram has played a far
more important part, Indeed to it in the main may be
ascribed the origin of scores of patents which cumber
the shelves of the Patent-office library. We think we
shall be under the mark if we sayv that there are more than
one hundred recognised systems of steam distribution at
work now in this country, Europe, and the United States.
The efficiency of the greater number is about the same,
while the superiority of anyv one of the others over its
fellows mainly exists in the brain of the inventor. and no-
where else. It is not to be denied that by the adoption
of various types of valve gear in pursuit of a fancied
advantage, expense has been incurred, failures have been
risked and ensued, and wholly unnecessary trouble
heaped on the steam user. It seems, we may add, that
a word of warning is wanted just now more than ever,
because there is a strong temptation to follow economy
in eleetrie light machinery along devious and intricate
paths best left unexplored by those to whom a break-
down is a consummate misfortune. TFor writing thus we
shall probably be told that we entirely under-estimate the
value of correct distribution, to which possible argument
we reply that we are quite familiar with all that can be
proved on paper concerning the importance of obtaining
diagrams as nearly as can be perfect; but that in the
first place. these theoretical results are not invariably
realised in practice, and that, even if they were, they may
be purchased at far too high a price.

The ideal single-cyvlinder diagram is something like
Iig. 1. It consists of a rectangle A, and a space B
enclosed between the base line and a hyperbolic curve.
The end at C is cut off sharply by the sudden opening of
the exhaust port. The admission portion of the stroke

is represented by the rectangle A, the expansion
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portion being the space B. It will be noticed, in the

hirst place, that there are four sharp corners at a b ¢ d,
and something very closely approaching to a corner at e.
We may for the moment subordinate ¢ 4. The pursuit
of the two corners a b and the acute angle ¢ is mainly
responsible for the multitude of valve gears. It is an
article of faith with most steam users to say nothing of
nearly all engineers, that the presence of these sharp
corners is essential to economy. We believe it can be
shown that this belief has no foundation of proof
supplied by practice; but we reserve this point for the
moment.

We have said that the curve from ¢ to C is commonly
regarded as a hyperbola. It could, however, only be
this if the fluid expanding was a perfect gas working
isothermally, The curve of expanding steam is some-
thing very different in theory. Its precise character has,
however, not vet been settled by the physicist. We need
not, trouble ourselves with this, however. In practice the
curve is very generally for the greater part of its length a
close approximation to a hyperbola, this result being
brought about by re-evaporation in the cylinder, which
fattens the diagram. It is not, however, so much with
the diagram as it is that we have to do, as with the
diagram as it is intended to be by inventors of valve
gears., So much premised, we are in a position to
consider what is the nature of the problem which the
inventor tries to solve,

Let us begin with the base line b . This is to be
straight from end to end. It will of necessity lie a little
above the atmospheric line in a non-condensing engine ;
a little above the line of absolute vacuum in a condensing
engine. No valve gear can better it in this respect. To
get the corner b, the exhaust port muast remain open to
the very end of the stroke. It must then shut suddenly ;
and, as suddenly, the steain-adinission valve must open.
The inventor will very soon find that it is impossible to per-
form both operations almost simultaneously with a single
valve, unless the engine runs at very slow speed. Con-
sequently he has recourse to two valves—one for admis-
sion and another for exhaust. Here we must, in a
manner, digress for a moment in order to point out that
a separate exhaust valve is often used for reasons only
indirectly connected with the corner 4. Returning now,
we have next to consider the line a 5. This is straight
and vertical. As the piston is almost at rest when this
line is being formed, it follows that a comparatively small
area of port opening will suffice to give it. The case is
entirely different with a e. In order that the line may be
quite horizontal, it is eclear that, not only must the port
opening be ample, but that there must be such an excess
of steam-chest pressure prevailing that steam will
rush through the port fast enough to maintain that steady
full pressure on which the squareness of the corner a and
the horizontality of the line a ¢ depend for their existence.
And here it will be in place to say that disappointment in
getting the corner and the line as intended is
very often due not to the shortcomings of the
valve gear, but to too small a steam pipe or some
other unperceived agency which reduces the valve-
chest pressure. Our readers will find it not a little
instructive to take a few diagrams from a valve chest: or
even to fit it with a pressure gauge, and watch the per-
formance of the hand on the dial,

Iager as inventors have been to secure the two corners
a and b and the straight line a ¢, that eagerness
has been as nothing compared with the energy
which urges them to get an acute angle at e. The
Corliss trip gear, for example, and the great host of its
congeners, have all resulted from the demand for a sharp
cut-off. To the purist in diagrams, nothing is more
offensive than a rounded union between the straight line
and the beginning of the expansion curve. The difficulty
of getting this rapidly augments with the speed of the
engine. Let us, to make this clear, suppose that when the
piston had reached the point ¢ it stopped until the stean
admission valve had closed. 1t is clear that, so long as
it was not allowed to move again until the valve was
quite shut, the leisurely closing of the valve, however in-
dolent, would have no effect whatever on the union of
the curve and the straight line. The drawing of the curve
could not begin until the piston started. On the other
hand, if the piston moved continuously and very quickly
while the valve closed slowly, the complete closing might
not take place until the stroke was nearly ended, and the
result would be that a large proportion of the stroke
would be done with falling pressure and wire-drawing
through the admission port. Irom which considerations
it is properly deduced that the faster the engine runs the
quicker must be the closing of the steam valve. What this
means, putinto a very few figures, we shall now set forth.

We take the case of an engine running at the now-a-
days moderate speed of 120 revolutions per minute—a
fairly large engine, let us suppose, driving a dynamo.
Each revolution will be made in half a second, each
stroke in a quarter of a second. Let us suppose that the
piston speed is 720ft. per minute, the stroke being 3ft.
Let the cut-off take place at one-fourth of the stroke.
The velocity of the piston will be then, roughly, about
the average, its precise value depending partly on the
length of the connecting-rod. Now, T20ft. per minute is
12ft. per second, or 144in. If it is decided that the valve
shall move from full open to completely shut while
the piston moves lin., then the operation must take
place in the 144th part of a second. If we permit the
piston to run 2in., then the time allowed for closing
will be doubled, and so on. To get an absolutely perfect
expansion curve, and a perfect union between the
expansion curve and the pressure line a ¢, the valve
should close so quickly that the piston could not move
any appreciable distance whatever while the closing was
going on. This is impossible, and the utmost that in-
ventors can achieve is to hasten the closing to the utimost.
The broad mechanical result is that the valve must be
first snatched open, and then caused to shut with a jerk,
conditions which are obviously mechanically wrong. It
is because of the practical impossibility of getting an auto-
matic high-speed trip gear to work that so many attempts
have been made to produce a positive trip gear ; up to the
present with a success which depends for its completeness
on the sense in which the words ** high speed " are used.
A good illustration of the difficulties to be overcome is
supplied by the fact that double-spring grip Inglis-Corliss
trip gear cannot be used at a high speed, the inertia
and vibration of the springs preventing certainty in their
closing action. They have not time, indeed, to get a fur
orip of the tongue pieces by which they pull the valve
open. It forms no part of our present purpose to eriticise
valve gear ; but we may say here that the shorter the
stroke of the moving parts of the trip gear, whatever it
is, the better is the chance of success, and on the Conti-
nent gear is used which permits of considerably higher
speeds being attained than are possible with the old
Corliss gear.

It would greatly extend the range of this article were
we to go into the question of the relative merits of
different types of valve gear, not as steam distributors,
but as mechanical contrivances more or less liable to
break down. It is clear, we think, that for electric
light work above all others, there are certain paramount
considerations which overrule everything. The first is
that the valve gear shall have the minimum number of
parts and joints, because each of these is a thing that
may, by its failure, lead to the stoppage of the whole
machine. Not long since we saw a IFrench engine in the
valve gear of which we counted twenty-two joints, all to
be lubricated and watched. The diagram was very good.
Our readers will, however, we believe, quite agree with
us that no merit in the diagram would compensate for
the impropriety of employing twenty-two joints per
cylinder to distribute the steam. Yet, if we go into some
modern engine-houses in this country, we shall see valve
gear which is hardly less complex and profuse in
quantity. It is provided to get a good diagram mainly,
but no doubt partly to isolate the engines made by one
firm from those made by other firms. We have nothing,
however, to do with this latter fact. 'We believe that the
pursuit of square corners has, as we have said, induced
the use of complicated valve gear, delicate in its action,
easily put out of order, costly to make and maintain,
beautiful in its finish, and on the whole a mistake from
first to last: and we hold this view because there is
abundant reason for saying that muach more simple gear
will give results which, in economy of fuel, can hardly be
distinguished from the results obtained by complex gear,
and in other respects is in every conceivable way better.

In Fig. 2 we have a diagram theoretically imperfect,
and yet so far good that the difference in the consump-
tion of steam per horse per hour between it and an engine
giving a square-cornered diagram would be almost in-
appreciable at the end of the year in its effect on coal
bills. Here there are practically no sharp corners; yet
it would be very difficult to say how such a diagram
represents imperfect or wasteful use of steam in any
appreciable practical way. It is impossible to prove that
the round corner at ¢ means half-a-pound more steam
per horse per hour. It does not happen to be a real
diagram, but it is such as may be had with no more
complication than is represented by a gridiron cut-off
slide riding on the back of a main slide. Let us consider
the so-called defects of the diagram a little in detail.

In the first place, we have a curve at b instead of a
square corner. Now engineers, at all events, have made
up their minds that, whatever theory may denote, there
is a good deal to be said in favour of a rounded compres-
sion corner. Rankine advocated compression up to the
initial pressure, as getting rid of clearance ; but we have
learned a good many things since Rankine wrote. There
are some curious and not as vet explained phenomena about
compression. or example, compression &Epears to be
required to bring out the advantage of jacketing, at all
events in compound engines running at moderate speeds.
Whenever we find an engine doing about as well without
steam in the jackets as with it, it will be observed that
the compression curve is very small. The corner ais
square enough. It is very easy to get this with almost
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any valve gear; but ¢ is quite rounded off, because the
valve takes some time to close, and the steam must be
worked wire-drawn to a small extent. Can it be shown
that the loss so ineurred is worth what is entailed, first,
by running the engine at a speed sufficiently slow to get
a trip gear to work with certainty ; or, secondly, by the
complication and risk of a breakdown, entailed by the use
of all such gear in high speed engines ? We think not.
The truth can, however, best be arrived at by taking
what facts do and do not teach.

In a recent impression will be found a very valuable
tabular statement compiled by Mr. Bryan Donkin,
setting forth the economical efficiency of several engines,
all typical of the most advanced practice. The perform-
ance of all these engines is excellent, but some are better
than others. Does the fact prove that the superexcel-
lence of some is due wholly to great merits of their
valve gear? We venture to think that no one will be
rash enough to attempt to maintain such a theory.
Here, however, we must, to protect ourselves, point out
that we are not in any way taking into consideration the
effect of small clearance spaces, short ports, the utility
of separate exhaust valves in keeping admission ports
hot, the effect of the arrangement of the valves on
cylinder drainage, or such like matters. We are dealing
now solely with the influence of square corners in the
diagram on the use made of the steam in the cylinder.
We have, it is true, no diagrams from these engines; but
none the less is it clear that economy has been sought
with success, not so much in the arrangements for dis-
tributing the steam as in those for keeping it hot while
at work. That is, indeed, the condition above and beyond
all others essential to economy.

But again let us turn to the marine engine. If
we exclude a few exceptional mill engines, mostly of foreign
make, it is not too much to say that the modern marine
engine is the most economical steam engine in the world ;
and vet trip gear is unknown at sea, and square corners
are impossible in the diagrams, because the valves are
invariably sliding valves, worked by the link motion.
Here it may be urged that the economy is due to the use
of three cylinders; but the compound marine engine is
not so very far behind the triple-expansion engine, and
we have vet to learn that any mill engines have greatly
beaten the best type of compound marine engine. When
they have done so, it is not, we venture to say, because
of square corners in the indicator card, but because of the
use of re-heating or some similar detail, and this holds
true of compound mill engines with Corliss gear to both
evlinders, We may add that instances are within our
own knowledge where such engines manage to consumme
as much as 251b. to 281b. of steam per horse-power per
hour. But let us push the argument a little further.

Marine engines will, no doubt, give a horse-power for be-
tween 131b. and 14 Ib. of steam per hour, representing,
say, 175 1b. of coal per horse per hour. Now, in a triple
engine, the power is got pretty equally from each of the
cylinders. If, then, we take only the power developed in
the first cylinder, we have a fuel consumption of 3 X
1'751b. = 5-251b. of steam per horse per hour. The
same for all three. Now it is in the first eylinder alone
that a sharp cut-off takes place, and the diagram is prac-
tically free from wire-drawing. In both the other
cylinders we have virtually an enormous clearance
and continual wire-drawing, the pressure falling con-
tinuously the whole way from admission to exhaust.
But is it not elear that the steam is used to just a great
practical advantage, whatever theory may say, in the
intermediate cvlinder, at all events, as it is in the high-
pressure cylinder. Iorthe low-pressure cylinder it may
be claimed that it has the benefit of the vacuum. 1t is
at least certain that each of them gives out approximately
the same power for the same weight of steam. Indeed,
the intermediate-pressure cylinder gets much less steam
than the high-pressure cylinder.

It would extend this article bevond reasonable limits
were we to push the argument further. We may sum up
our contentionin a few words. It is that a great deal of
ingenuity has been misdirected and much money wasted
in the effort to obtain an indicator diagram of a particular
tvpe. The object is not worth the cost. The difference
in the consumption of steam per horse per hour, particu-
larly in compound engines, between the engine giving the
ideal dingram and one with rounded corners is, within
limits, practically nil. It will, we hope, be fully under-
stood that we draw a very well-defined distinetion
between a proper card and the very imperfect diagram
which seems to content some steam users.  In aword, we
do not ignore the teachings of common sense. We may



56

FHE ENGINEER JAN. 19, 1900

—

—_——— m

add our conviction that not a few of our readers will
endorse our statement that some of the worst engines
made, especially in the United States, secure a sule
solely on the fancied merits of a square-cornered diagram,
and even that is not universally genuine. The true
secret of economy lies not in trip gear, although that
is enough in its way, but in fairly high pressures
and large ranges of expansion in hot cylinders. But we
cannot too strongly enforce the lesson that wet steam
will batile all attemipts to keep down coal bills, no matter
what the shape of t}m indicator may be.

For large engines running at speeds up to about 100
revolutions per minute, gear of the Corliss type possesses
several advantages which have nothing to do with the
shape of the diagram. Principal ammong these 1s the ease
with which such gear can be controlled by a governor.
An interesting article might be written upon the influence
of the rotary governor on the design of valve gears. DBut
the matter has no relation to the subject we have been
discussing.

THE STRENGTH OF SPARS AND RIGGING OF
SAILING VESSELS.

No. I

aso the best method to add to the strong th is Ly ireicas- The moment of the forces parallel to the mast are

ing the thickness of the plating or b;,,- fitting angles, If Wisd pressirs - Treste cot 15 deg. X 52 <,
angles are fitted, then it is better to fit four smaller ones 1 cos 24 deg. 1
than two larger oncs, because not only is the strength 9+ 4 foot-tons

- . . I - " W Lyeryer ., o 7 .
more uniformly distributed, but the actual strength is Weight .: cos 15 deg. X *18 X 52 =

increased thereby, 9
The butt attachment is in all spars of the greatest
importance, being in the direct line of practically the
whole of the stresses thrown upon the spar, and the butt
being a large percentage of the total girth. The edge
connection between the plates is less important.

The bowsprit may be taken as a mast, the lateral forces
on which are very small, and the rolling strains on which e e gl s
are practically nil.  Its own weight becomes more | 15s
important, in so far as it acts more nearly perpendicular B =
to the centre line of the spar. The greatest strains thrown 805
upon & bowsprit are, however, those due to the tensions The above woments are based on the asswuption that
on the foremast stays, These will tend to bend the bow- | the yard receives no support from the braces. Som»
sprit upwards in the middle line plane of the vessel. | support will be afforded in this way, but it can only
The strains on these stays may be estimated by assum- | be a very small amount, as the braces are nearly per-
ing the sails on the foremast caught aback, and taking the | pendicular to the direction of the forces. If, however, a
vessel to be pitching with a period and maximum angle | lower yard had been taken, then it might be consider-
of displacement somewhat less than those assumed for | ably assisted by the sail above it being set, as that would
rolling. 1t will easily be seen that for a given strain
on the forestays the corresponding strains on the

40 foot-tons

Total 12-4 foot-ton;
The resultant i1s therefore
= J1°0% + 12-4* = 13 foot-tons
= 156 inch-tons,
The moment of resistance of the vard was 305 inch”,

= 51 tons per square inch,

Frox the considerations alveady put forth, it will be
keen that if a wedged mast be increased in diameter, the
stiffness may become too great, and if it be reduced in
diameter, the thickness of the plating will have to be
increased to give the necessary strength, but in that case
the weight is increased, and consequently the strains.
There is, therefore, for each case a diameter giving the
maximum amount of strength with the minimum amount |
of material. It may be determined by a trial-and-error
process.

There can be no downward forces acting on the
lower mast head, and it is entirely free to resist the trans-
verse bending thrown upon it by the topmast and the
forces at the lower mast cap. The support at the top-
mast hounds will be seen from the table given in a
previous article to be largely in excess of that at the lower
mast cap. The stay at the latter place will, therefore, |
need support from the lower shrouds through the mast head.

Assuming the mest head bent to a stress of five |
tons per squarc inch at its lower part, we may find
the force which would do this if applied at the mast cap
from |

I 5 % 2700 - it
1‘=j_= ey, | S T S
it 3 1 i

This part of the applied force at the cap would, there-
fore, be transmitted to the lower hounds, and the stress
on the lower shrouds would be

166
11-1 —
* 1079
of the ultimate strength.

The forces at the cap will be 9°3 — 57 = 36 tons, to
be supported by the cap backstay. The stress on this
stay will, therefore, be—

70 x %: 27 per cent.
of the ultimate strength.

Assuming in the same way a stress of five tons per
square inch on the lower part of the topmast head, it will
be able to take 2'2 tons of the load on the topmast cap
backstay, and thus to increase the stress on the topmast
backstays from 159 to 275 per cent. of the ultimate
strength, and to reduce the stress on the topmast cap
backstay from 57 to 81'4 per cent. of the ultimate
strength,

The stresses on the stays will, under these circumstances,
be as given in the above-mentioned table in the column
headed " corrected tension, percentage of ultimate strength |
of stay.” The bending stresses on the topmast, the top-
gallant and royal masts, will be comparatively small, owing
to the greater flexibility of these spars as compared with
the short mast heads. '

The stresses due to the downward forces on the top-
mast may be calculated from
P, PP
s w
where I'is the sum of the vertical forces, including the
weight coponent, ! the length from lower cap to top-
mast hounds, A the sectional area, and T the mowent of
inertia of the section of the topmast. Taking the case
where only the lower topsails are set, we have
o= 68:3 . 68'3 x 27°
26-5 125 X 1030
= 2'58 + *30 = 2-97 tons per square inch,
which leaves about the same margin for bending stresses
as i the case of the lower mast. The stresses at the
topgallant and royal mast ought, when caleulated in the
same way, to have the same margin for bending stresses,

The higher we go up the morc elastic become the |
supports, or the larger the deflections, which would Le |
required in order that the stays may support the forces.
But at the same time the spars become more flexible,
and can admit of these increased deflections with even
less stresses than in the cace of the lower mast. The
higher, therefore, the position of the stay, the greater will
be the percentage of the total force which it will take,
and the smaller that which the mast takes.

Above the lower hounds the stresses will practically be
the same, whether the mast is wedged or not, because,
although the relatively small difference in the deflections
at the hounds when the mast is wedged and when it is
not is important, as far as the stresses on the compara- |
twaly_shnrt and stiff lower mast are concerned, it is of
very little moment in comparison with the much larger

= 167 per cent.

bobstay and jibstay will be very much greater,owing
to the very much smaller spread of the latter stays
with reference to the bowsprit and jib-boom. As
the bowsprit cannot, just as the masts could not,
take any appreciable part of the forces, it is neces- |
sary that the stays below should be very strong,
and as the bowsprit cannot deflect to any great
extent without severe strains, it is necessary that
the stays below it should also be very stiff, as they
should for a given pull give a small extension. It
is, therefore, desirable that these stayvs should be &
made of solid iron or steel bars fitted so as to be §

bearing hard at both ends. In considering the ,
support which stays afford to masts, it has been
assuted that there is no initial tension on the rg-

ging. Usually there will probablynot beany appre-

ciable amount of permanent tension on the ctays,
due to the setting up of the rigging. If, however, thereis
then its effect will be to reduce the deflections by an
amount corresponding to the collective initial tension on
the stays. This is equivalent to increasing the stiffness
of the ngging. Wherever stiffness is wanted, it 1s,
therefore, advantageous to have permanent setting-up
strains, and the lower the stays are fitted the harder they
ought to be set up.
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tend to raise the end. of the vard below. The mo:t
gsevere case will, however, alwayvs be that where no sail
is set above. If the vard ends are supported by stavs
to the mast above, then the bending moment will be
reduced to about one-fourth of the above for the forces
arallel to the mast, and the place of maximum stress will
e near the centre of gravity of the half length of the
vard,

The sum of the various forces may be taken to be
uniformly distributed over the length of the vard. The
bending moment at any place of the vard will, therefore,
vary as the square of the distance from the end of the
armi,  The thickness of the plating of the vard mav be
taken to vary as the diameter, in which case the moment
of resistance will vary as the cube of the diameter. For
a constant stress along the vard the dimuneter should,
therefore, vary as the two-thirds power of the distance
from the yard end. If the vards were made to this con-
tour, then there would be a sudden change in the enrva-
ture at the middle, which, for practical reasons, would be
undesirable.  Nor can the ends of the vards be made of so
small a diaeter as the above considerations would lead to.

Gaffs and booms may be treated as yvards supported at
two or more places, and the bending stresses caleulated

g : accordingly, y GRS . 2

ported at the centre, and the tension of the sail may be cail “_itl;g i‘:mwjzlet.‘]'ltlt ;_hﬂ nf_ trhtr., tEin::.nr:.uu, Fhlcttﬂ;mt?:l on the

supposed to be uniformly distributed over the leng : » however, act against the weight of the boom
Pl | ' length of Cnstead of with it.

the yard, though it will probably be somewhat greater
towards the ends. The distribution of weight along the |
vard is capable of exact determination. Ior vards of the
ordinary form, the centre of gravity of the half length of
the yard is at a distance of 18 per cent. of the total length
of the yard from the centre,

I.et the normal pressure of the wind on the sail be S,
and the length of the vard I, then the moment about
the centre of the yard of the component perpendicular to
the plane of the vard will be ;-

YarDs,

The forces which act on a yard are more difficult to
determine than those acting on a mast; but, on the
other hand, if once determined, the distribution of the
stresses is much simpler., The wind pressure acting per-
pendicular to the plane of the vards is easily determined.
The actual tension on the sail is, however, much greater
than this force. Let the angle which the sail at the
yards makes with the plane of the yards be y—sce IMig.
6—and the total tension on the sail at the yard W,
then the component perpendicular to the plane of the
yards will be W sin ¢, and that parallel to the mast
W cos ¥, The forces due to the weights and rolling
reactions may also be resolved perpendicular to the plane
of the yards and parallel to the mast. The vard is sup-

MATERIAL,

It has so far been assumed that all the material of the
spars and rigging has been steel. In the example taken
we may assume the dimaneters of the spars to be the same,
whether they are made of steel or wood. In that case
the ratio between the sectional areas of steel and wood
spars would be 07, and the ratio between the respective
moments of mertia and the moments of resistance *13.

- The weight of steel is about twelve times the weight of

a0 _ el the wood of which spars are made. The weight of steel
1 1 = ]E H}[HI;'I‘ “‘I",l th(‘-l‘l.‘fﬂl'l‘. be <07 ®¥ 12 = 5S4 times the “'Eight.
The moment of the force parallel to the mast will be :— RSN Veey ORI
> fi ol 7 e e The steel will stand about ten times the ammount of stress
l X coty .= "_ coty. the wood can bear.  The strength of a steel spar is, there-
- 1+ 16 fore, 1-30 times that of a wood one.

The modulus of clasticity for steel is about 23°7 times
that of wood used for spars.  The stiffness of a steel spar
i3, therefore, *13 x 28-7 = 3-1 times that of a wood
O,
~ The resilience of a spar is the work done in straining

1t to its breaking point or to a certain percentage of the
> X

It will be measured by < ,

The corresponding moments for the weight will, if w is
the weight of the whole vard, be :—

f:; sin 6 % 18 ¢

|

and ‘—'} cos @ X 181

-

where 8 is the angle of inclination of the vessel. breaking stress,

’1 - . L] " - -
For the rolling reaction the moment perpendicular to

where p

$hi plane of the yeeds fa - 15 a given percentage of the ultimate strength, E the
# modulus of elasticity, I the moment of inertia, and y the
Ve x ‘181 half diameter of the spar.  The ratio between the resili-

l?l l“l'l ¥ ' & -
L S ——— nees of a steel and wood spar w e
where ¢ is a constant dependent on the period. angle of 102 % ]l,:“ ill, therefore, be
- L ‘:

roll, and height of yard above centre of gravity of ship. -

There are no rolling reactions parallel to the mast. In =
the example taken the royal yard was 52ft. in lenoth. and
weighed with sail and fittings *7 tons. It was when
hoisted 157ft. above the centie of gravity of the ship
The angle of inclination of the vessel mav be taken av:
15 deg., the angle which the vards make with the middle
line plane 24 deg.: the angle which the sails make with
the plane of the yards 15 deg.. and the cocflicient for the
rolling reactions 00142,

The moments of the forces perpendicular to the plane

[+ |

—
F'or the same diameter the resilierce of the wood spar 1s,
therefore, the greater.

L11- or !.}I‘H.: same strength a steel wire rope will weigh
about 42 per cent. of the weight of a hemp rope, and the

diameter or circumference will only be omne-third that of
a hemp rope.

']__I“‘ following table gives o comparison between the
nuilmh cle:,lmtt:-a for steel and wood spars, and for hemp
of the yards are, therefore, as follows, viz.: il:::‘\'h::’ii]h oy 'i'f‘l“‘*‘-_ T1|HZ‘ results are averages, and will

5 R N With vanations in the quality of thew
e 59 St he ackmtames Juality the wood or hemp,
- N N 95 foot-tons L struction of the steel spars and ropes. In
1 cos 24 deg. 1 cach case the quantities stated are assumed to be unity
for wood and hemp, so that the figures represent really

Wind pressure

Rolling reactions L x - ; a7 '
g g X 00142 X 1571t. the ratio between the quantities for steel and the corre:
sponding quantities for wood or hemp,

~ The weight of the spars was shown to be the most
lportant item amongst the causes of the strains on the
masts, because not only does it add itself to the straining
forces, but the rolling reactions will be increased in pros

deflections of the masts above,
One of the most common damages to spars is the failure X cos 24 deg. X ‘18 X 52 =

of the topmast. This may be due to inefficient support | Wei " . -
from the stays, but is more probably due to insuiﬁc%:glncy Weight g X s, 15 deg. X '18 X 52 =

of strength to resist the downward forces. In the latter

*T foot-tons

'8 foot-tons

Total 4-0f¢ uutvt:JlIﬁ
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rtion to the increase in the weight. It is usually
esirable to save as much material as possible for the
sake of economy, but when the weight of the structure
itself causes much greater strains than the other applied
forces it has to support, the reduction in the weight of
the waterial is most important for the efficiency of the
structure.  Evervthing which tends to saving of top-
weight tends, therefore, to the improvement of the support
for the sails. It will be seen from the table below that
for the smne dimmeter of the spar there will be a
saving of about 11 per cent. in weight if steel is
substituted for wood, and this saving will be accompanied
by an increase of 30 per cent. in the strength against cross
bending. Iurther, by substituting steel wire ropes for
hemp ones, there will be a saving of 58 per cent. in the
weight of the rigging, for the same strength, This shows
the great advantage of adopting steel both for spars and
standing rigging. Steel has, however, its disadvantages,
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It is desirable that the rigging shall take practically all
the transversc forces. To do so it ought to be stiff as
compared with the mast, or to require a very large force
to extend it a iven amount. Steel wire ropes are seen to
be about 4-9 wnmes as stiff as hemp ropes, so that so
far steel 1s again preferable to hemp. It will, however, be
seen that, both for the same diameter, for the same weight.,
and for the same strength, the stifiness of the steel mast is
in excess of the wood one. The wood mast would there-
fare be preferable, in so far as it would with the same
rigging leave the greater part of the work to the stavs,
whereas the steel spar would, on the other hand, take a
larger proportion of the transverse forces, and might
with vielding stays take more than it could support.
As the stiflness of the spars is inereased by the substitu-
tion of steel for wood, it is desirable that the stays should
atb the same time be made stiffer, and steel ones are there-
fore preferable to hemp ones when steel masts are adopted.
even if they were not =o from other considerations.

Suddenly-applied forces, such as might be caused by
the impetus of the wind, must within a short space of
time strain the structure from a minimum, say, zero, up
to a maximum, say, a certain percentage of the breaking
stress,  The effect of the impulse will be partly spent in
doing this work. [t is therefore desirable not only that
the structure should have a certain amount of strength.,
but also that it should be able to yield to a large extent
before breaking : in other words, that it should have a
certain amount of resilience.  In this it will be seen that
both the steel spars and the steel rigging are deficient.
The resilience of a steel spar being, for the smme
diameter, only about one-half that of a wood one. and the
resilience of steel wire ropes about one-fifth that of hemp
ones. Against suddenly-applied forces the wood and
hemp have therefore the advantage.

Other metals than steel might be employved for spars.
Those of less specific gravity, like aluminiui, would offer
greater chances of improving the structure than the
heavier ones with high tensile strength; because the
thickness could then be increased, thereby adding to the
resistance to erippling, without inereasing the weight.

For the same angle of inclination of the vessel, the
moment of the wind forces will, for similar ships, vary as
the fourth power of the dimensions. The moment of the
weights will also vary as the fourth power of the dimen-
sions, as will the moment of the reactions due to rolling,
if we assume the same angle of roll. The strength of the
S will vary as third power of their linear dimensions.

e stress on the spars will therefore be increased as the
vessels become larger. As the various forces are in-
creased as the third power, and the strength of the stays as
the second power of the linear dimensions, it follows that
the stress on thestays is also increased in the larger vessel.
As by far the greater part of the stress is due to the
weight of the material itself, it follows that anv increase
in the scantlings adds considerably to the straining
forces. There is, therefore, for each material a limit to
the size of spar which can be made of it. When this
lmit is reached, then anv increase in the strength by
means of increased scantlings is impossible, and it be-
comes necessary to find a mew material which will give
greater strength in proportion to the weight. This lumnit
is for steel spars in the very largest sailing vessels not so
very far off, as will be seen from the large proportion the
stress due to the weight bears to the tuta.ll stress in the
vessel taken as an example. The appropriateness of

adopting steel instead of wood as the material for the
lavgest vessels will be apparent from the above, ns this
material will adimnit of greater strength for the same
weight, or of less weight for the saime strength.

The flexibility of the spars and the extensibility of the
stays are measured respectively by the ratio between the
deflection and the length of the spar, and the ratio
between the extension and the length of the stays, both
of which ratios will vary as the linear dimensions of the
structure.  The deflections and extensions themselves
will vary as the square of the dimensions. The resilience
is half the product of the deflection and the force. In
proportion to the applied forces the resilience will, there-
fore, vary as the square of the linear dimensions of the
structure, or the larger vessel will possess considerably
more resilience than the smaller one. This, again, goes
to show that wood and hemp are more suitable than steel
for the spars and rigging of small vessels. These
materials will in the small vessels provide the resilience,
which in the larger vessels is found in the structure
itself.

The fact that the stresses on spars increase so rapidly
with the dimensions, and that additional scantlings do
not necessarily materially improve the strength, explains
the many failures of masts and rigging when the size of
sailing vessels was rapidly being incereased. It was not
so much by adding material that these vessels, spars and
rigging were improved, as by careful attention to the
details of the structure and to the lessening of the strain-
ing forces by reducing the stiffness of the vessel, and by
removing unnecessary top weights. A verv great deal
depends on little details. In a ship's hull a few loose
rivets, or even large partial destruction of the structure,
does not or may not materially affect its efliciency as a
whole. With the rigging structure it i1s different. The
fanlty fitting of a chain plate, the snapping of an eyebolt,
or the uneven setting up of a few stays, may cause the
complete collapse of spars and stays.

Even when all details are perfect, when the dimensions
of the spars and rigging are ample and properly propor-
tioned, when the stiffiness is gradually redoced from the
deck to the truck, when there is suflicient resistance to
meet the ordinary impulses of the wind, and when all is
as near perfection as it is possible for the constructor to
make it, even then failures may happen. The builder
has done his part, but it remains with the stevedore and
the captain of the vessel to do their part. It was seen
that any alteration in metacentric height aflected the
rolling reactions. The stevedore has it in his power to
alter this quantity to the extent of 100 per cent. or more,
thereby increasing or decreasing the rolling reactions in
the same proportion, The captain has it in his power to
carry the sails in any sort of wind, and to let the vessel
fall off from the wind and roll with the waves under the
most trying conditions. It is evident, therefore, that a
vessel may be dismasted over and over again without the
slightest fault in the structure. It is impossible to con-
struct masts and rigging which will resist any wind forces
or any rolling reactions. The shipbuilder can only pro-
vide a structure which is strong and eflicient under
ordinary circmmstances, and it is for the stevedore and
the eaptain, so far as it lies within their power to do so,
to see that these average working conditions are never
exceeded.
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THE EARLY RAILWAYS OI' SURREY.

No. IL—-THE CROYDON, MERSTHAM, AND GODSTONE
IRON RAILWAY.

WhEN the Surrey Iren Railway had got well started and
was far advanced towards completion, it seemed fit that steps
should be taken for carrying it another stage on the way to
Portsmouth. At a meeting held at Wandsworth, June 3rd,
1802, Mr. George Tritton in the chair, it was unanimously
resolved that a subseription should be entered into to defray
the expense of a survey for this object.  Messrs. Samuel Jones
and George Wildgoose were engaged to do this, and to prepare
plans, sections, and a book of reference, according to the
Standing Orders of Parliament, under the direction of Mr.
Wilhham Jessop. At a larther meeting on October Tth, Jessop
and his fon Josias were appointed engineers, and Jessop's
report, dated that day from the London Coffee-house, was
read. He approved of the route surveved, with a small
excepticn, and considered the line from Croydon to Reigate
by Merstham would pay for itself by the trathic in lime and
** fire-stone " from the quarries at the latter place. Notices
were given the month before of intention to apply for power
to make a line, though an extensive loop from near Purley
round by Caterham to Godstone Green was given up. In
spite of great opposition from the advocates of an extension
of the Croydon Canal, who were headed by Lord Gwydir, and
had gained over John Rennie to their side, the railway party
won the day, the Croydon, Merstham, and Godstone Iron
Railway Company being incorporated on May 17th, 1803, with
power to make * an inclined plane or railway for the passage
of wagons,” from Pitlake Meadow at Crovdon to the town of
Reigate, with a branch from Merstham to or near Godstone
Green. Jessop's estimate of the cost was only £52 347, but
the capital authorised was £60,000, with power to raise
£30,000 more if necessary. The total length of the system
sanctioned by this Act would have been about 157 miles, but
£45,500 was all the Company was able to raise, which only
sufficed to get it to Merstham limestone quarries. Neither
Reigate, which would have been on the way to Portsmouth,
nor Godstone Green, where there were splendid quarries of
free-stone, was ever reached. As in the case of the older line,
the works were carried cut with considerable promptitude,
considering their rather heavy nature, On July 24th,
1805, the line was opened for traftic so far as it ever

got, a distance of about 87 miles., A long account
of the proceedings may be found n the Morning
Clhrenicle of  July 27th, 1805, which also describes

the foundation of the railway as compesed eof “ white chalk
and flints pounded, watered, and rolled, with a small
sprinkling of gravel on the top,” and helds it forth for the
benefit of the commissioners of the roads near London. The
account is under the title of * Extraordinary Feat of a
Draught Horse." Mr. Banks, it seeins, laid a wager that a
horse could take twelve wagons loaded with stone, a gross

weight of 36 tons, unassisted, along the railway towards
Croydon. This it easily did, going six miles in 101 minutes,
starting afresh four times. Having won his bet, Banks
directed four more loaded wagons to be attached, and finally
fifty workmen got upon the train, the same horse continung
to draw the whole lot. On being carefully weighed at
Crovdon the total load was found to be 55 tons G4 cwt., a
fact which excited almost as much wonder and admiration as
did the Rainhill trials of locomotives so many years later.
As the line fell 1 in 120 the whole way, and was, no doubt, in
excellent order, there is nothing really very surprising in the
feat. Probably the train would have gone to Croydon just
as well without a horse at all. ;

The Committee, or Board of Directors, as it would now be
called, of the C.M. and G.L.R., cousisted of thirty-four
members, twenty-six of whom had been on that of the Surrey
Iron Railway two years before. Several London bankers,
Col. Hylton Jolliffe, M.P., of Merstham House, owner of the

uarries, and the Rev. William John Jolliffe were on the new
‘ommittee, but not on that of the older line. The Jolliffes
exercised an important influence upon the fortunes of both
tramways during many vears, as will be shown later on. The
proprietary of these lines was, to a large extent, the same.

The Crovdon terminus of the Merstham line was, of course,
that of the Surreyv Iron Railway, a little to the north of the
parish church, about the Gun Tavern yard. Part of the T_rn—
perty of Ellis Davis's almshouses was taken, then the line
ran round at the cast end of the church through some bleach-
ing grounds which had lately formed part of the gardens of
the old Palace of the Archhishngs of Canterbury.” Portions
of the Palace were also taken, though a good deal of it still
remains. It then ran along the present Southbridge-road,
coming up with the Brighton-road behind the Blue Anchor
Inn. Continuing through Haling Park,-it-took a course now
marked by a back lane behind the long row of houses just
bevond the Park. Passing just below St. Augustine's Church,
its site bevond has lately been built over, but opposite the
Windsor Castle Tnn the course of the line begins to be clearly
marked by a line of rough posts and wire fencing. This con-
tinues a considerable distance, during which it may be plainly
seen from the Brighton Railway, passing a large chalk quarry
on the wav. Very slowly the line diverges to the westward
of the high road, rising also with a steady and uniform
gradient, said to have been, and appearing to be, 1 in 120,
Near the cross roads at Purlev, opposite the church, some
villas stand on the site, and then the road to Russell Hill
Schools crosses it, The raised horse tracks and a few sleeper
holes full of grass may vet be seen along here. Just beyond
comes a genuine little bit of embankment, much grown over
with grass and bushes. After this is a long stretch of
ploughed land, on which the course of the old line may be
faintly traced. Still slowly diverging and rising, it has been
cut through at Smitham Bottcm by the Chipstead Valley
Railway. Immediately after this is a large piece of embank-
ment, curving a little to the left. On the top of this the
holes where the stone blocks rested are very plainly to be
seen, especially in what we should call the up line. In fact,
it is the only place on either of the Surrey trams where the
can be well traced. The embankment is about 20ft. hzgi
where it ends on the north side of the road from Coulsdon to
Epsom, but is only 18ft. wide on the top. The outer blocks
were therefore extremely near the edge. Apparently the rails
were laid to break joints, though this may not have been the
practice generally. Formerly an arch existed across the road
here, but it was pulled down as too small when the tramway
went out of use. An isolated bit of embankment, on the
south side of the road, was till lately very perfect, made of
chalk, but has mostly been carted away. After a short break
bevond, another piece is visible in the farmyard of Cane Hill
Asvlum, after which the route of the line is lost in the
Asylum grounds, but becomes visible beyond at the edge of a
plantation on the hillside. Tts average distance from the
Brighton road is about a quarter of a mile, though much less
between Croyvdon and Purlev. Approaching the high road at
Hooley-lane cross roads, it ran on the east side of Stoney
Cottage. Some blocks may be seen here in a rough wall,
but for the space of nearly 14 miles further no trace of the
line remains, for the reason that its site is now partly occupied
by the highway, which was thrown westwards upon it when the
London and Brighten Railway was made in 1838-41, and
partly by that railway itself or its spoil-banks. The Croydon
and Reigate highway, or Brighton road, was formed 1n 1806-8,
and passed under the tramway by an arch about half a mile
south of the cross roads just mentioned. It is the mile
bevond this which is now the railway, or obliterated by the
huge chalk mounds thrown up in making it. When the
tram reappears it is at a branch road leading off to Chaldon.
Here it was in a shallow cutting which immediately adjoins
the Brighton road on its eastern side. One of the original
bridges, of genuine canal type, carries the branch road over
the excavation, The spoil banks partly fill it in on the north
side, and it has had to be secured with wall plates, and one
parapet has been rebuilt. The lower part of the semicircular
arch is of the local limestone to the springing, all the rest of
the bridge being red brick. The outer faces have a percej-
tible batter, and are 164ft. apart at the springing line, leaving
the roadway between parapets about 13ft. wide. Underneath
the span on the ground line is 17ft., and the headway about
10ft. The span seems small for a double line of 5ft. gauge and
5ft. intermediate space, but as the wagons were also 5ft. wide,
there would be about a foot clearance on either side. Some
200 vards farther on there is another bridge Fig. 3, of precisely
similar size and type, carrying a lane leading to a farmhouse.
The cutting here is deeper, and water accumulates in it after
wet weather. It resembles a grassy lane, 18ft. wide at the
bottom. No traces of the sleeper sites remain. Soon the
filled-in place of an occupation bridge in the fields is reached,
and then, re-curving towards the road, the cutting becomes
planted with trees. At about five furlongs from the last
bridge a third one is met with, connecting the road with the
fields bevond. This bridge is somewhat different from the
others, the sides being formed with flintsin two panels with
limestone between, and sloping back considerably to the
springing line.  This has two or three courses of stone, the
arch being turned in brick. The width and span are the same
as in the former cases, but the headway is greater and the
pnraﬁr:t walls longer and, as will be seen from Fig. 4, very
much splaved or curved. In a little way the plantation
ends, the line comes level with the recad, and has a few
cottages on its site. It then passed over the south end
of Merstham Tunnel, and pursued a south-easterly course
behind the Jolliffe Arms. {alf a mile or so from the tunnel
the line ended at Merstham limestone quarries,

This half mile may be regarded as the stump of the un-
finished Godstone Green branch, as the main line would have
gone down the hill and round to the south-west, had it beex
taken any further, Some tipping frames remained at the
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Fig. 3—RAILWAY BRIDGE NEAR CHIPSTEAD, 1805

quarries for many years after the line was closed, but have
long disappeared.

In 1806 another effort was made to complete the scheme
sanctioned three years before. An Act of July 3rd gave the
Company power to raise the balance of the £90,000, virtually
in anv wav it could. Several accounts give the -:_';l[‘.nlt;d after
this as £65.000, but as no further extension of _l'lu: line took
place, it would seem that the money, if really raised, went to
pay off debts. With a branch of a quarter of a mile into a
quarry near Purley, the system was nine miles hm‘g. equal to

7220 per mile, or, say, £7000 without rolling stock. ¢ onsidering
the nature of the works, it could hardly have cost less.

As regards dividends, the Merstham line was but little more
successful than the Surrey Iron Railway. In 1822, however,
some shares were sold, which were described as paying 1 per
cent. per annum, and there 1s even some reason to think Eh.“t'
upon one occasion no less than 2 per cent. was divided. Still,
the returns were undoubtedly very small and irregular, and
the line was justly considered a financial failure.

The same scale of rates and tolls obtained as on the Wands-
worth line, except that no rate for u.l'nul by the chaldron
appears, but only by the ton. This might be 4d. per mile,
and except, perhaps, a little manure, was probably the only
article of back-carriage. DepOts for manure might be
established at various points, and lords of the manor and
landowners could set up wharves for their convenience, but
where any of the intermediate stations were, or whether there
were any, we have no knowledge. There were probably a few
occupation level crossings, where the gates were normally
kept closed against the railway, as the wagoners were expected
to be their own gate-men, but owners and occupiers of lands
traversed could let their servants and cattle go freely about
on the line, provided they did not damage it or obstruct the
trafficc. = The Company could, seemingly, charge what it
liked for small parcels not over 500 1b. in weight, provided 1t
notified such charges at the wharves and toll-houses, and
could exact wharfage for goods left more than twenty-four
hours. Level crossings had to be paved with ** Purbeck
squares "’ for two yards on each side, flush with the top of the
flanges of the rails.

The Croydon Canal turning out a failure, and being hope-
lessly unable to get any nearer to Portsmouth, in 18511
established a connezting line between its wharf—the site of
which is now partly occupied by West Crovdon Station—and
the Surrey trams at their vard or depOt nearly half a mile off.
The line went along what is now Tamworth-road, with a ccn
siderable fall and curve all the way. At the canal basin was
a windlass, h}' which the wagons and trucks were drawn up
the last few vards on to the wharf and unloaded 1into barges,
which usually brought back coal direct from the ships.

The connection, in all ljruh.'i'lr":lil}. Proy ed [nl'a'ul’i[:lh!u to tke
Merstham line, though most likely it rather injured thkc
Surrey Iron Railway. It plainly gave the Croydcn,
Merstham, and Gedstone Company an alternative route to
London, and for heavy goods intended for shipment was
certainly better than the Wandsworth route. A good deal cf

stone used to be sent down from Merstham at one time, |
in particular being in great |

the deposits of * fire-stone ™
demand for constructing ovens and furnaces. There was also
some traffic, at any rate about 1820, in stone from Worth,
near Crawley, about twelve miles south of Merstham. Most
likely the stone trucks went on by road and rail straight
through from Worth to Croyvdon. Fuller's earth, too, is
found in considerable quantity about Redhill and Nutfield,
near Merstham, and formed one of the chief articles of trafhie
Being largely used in the clothing trades of the West and
North, it would go to Wandsworth for transport up the river,
and on by the canals, Lime, however, was the staple, and
to this day Merstham grey-stone lime can hold its own with
any. In the time of the old tramway, inland carnage from
long distances was almost prohbitory, so that to get lime 1n
London from within twenty miles was a great point.

About the vear 1807 Mr, Banks and the Rev, W. J. Jolhffe
entered mto partnership as building contractors on the large
scale, and soon attained the highest position in that line of
business, Favoured by the Renmes, they undertook the
oxecution of manv of their greatest works, and constructed,
notably, Waterloo, London, and Southwark bridges, except
the ironwork of the latter. In these works they employed
Merstham lime, and, in fact, practically controlled the
trafic on both the Surrey trams. There seems httle
doubt that they were the contractors to whom the tolls
were periodically leased. All over the country the great
works of Jolliffe and Banks extended, thevy bumlt with
a solidity and excellence worthy of the ancient Egvp-
tians, and almost seemed to emulate their enduring
monuments. Both partners amassed enormous fortunes,
Latterly they lived near each other in Tilgate Forest, Sussex,
not far from the Worth stone quarries, which were, no doubt,
devel- pf.-d by them. Banks, who was knighted by George IV,
is said to have been quite a self-made man, in fact, some

accounts say Ilt' |||."n'l_:|‘|1'.l.‘l]| as a navvy il lhl‘
Merstham line.
in Chipstead Churchyard looks
cutting of the ancient plate-way.
him in the Guildhall Art Gallery. | S
was dissolved, and the Merstham tram, which was saad, from
the point of view of those
trade for twenty years,

nearly a fourth of the distance. S
again the leader, and 1 1810 [‘l'!‘t"tl"litl.'d plans for the Granc

session of 'E'I'u: following vear.

| towards the flange, Ry. Co.,

been somewhat unexpected.
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construction of the
This is probably wrong, however. His tomb
down upon the deserted
There is a fine portrait of
In 1833 the partnership

davs. to have ** done a pretty good
['ll‘!‘riul.lli_".' suffered in consequence,
Although the London and Portsmouth =--.‘m.1l au.-lu:uw- of
1801 came to little, and an extension of the ( rn}'{ln:l Canal to
the latter place in 1804 was defeated by the millow m.-r.-,lt_h{:
project was long kept on foot, ;Ll_ld l-’lT.T.l."l'].‘-'. tended to [.'H-lll.- :lrn[
with, instead of opposing, the railways which had already got
John Rennie the elder was

Southern Canal from the Medway :‘*;.'n'i;_':;lli:_:l_i at Tunbridge
to Portsmouth, utilising a portion of the river Arun, and
including ** a cut or canal from the Iron I{;LI]“’.":}I'* at Merst-
ham " to the main line of navigation at a farm H?ll'm[ll“'
parish, Surrey. The plan, however, was defeated in the
Nothing daunted, a fresh
<cheme. backed by the Jolliffes, Barclays, and Trittons, on
the railwav side, and the Duke of Norfolk as to the land-
owning interest, was brought out in January, 1812, for a
canal from Merstham through Horsham to the projected

WILLIAM JESSOP

Wev and Arun Canal at Newbridge, but a petition to Parlia-
ment was all it came to. Six vears later 1t was attemptea to
be revived, with, if ]}[}h':aill]!'_ less result still.

Early in 1825 appeared the prospectus of the Surrey,
Sussex, and Hants Railroad Company, whose obhject was to
unite some of the south coast ports with Brnighten, and go
then2e to Liondon As horse power was to le used unless
something better was discovered, and as Sir Rdward Banks
and four of the Jolliffes were on the board, the e would,
no doubt, have utilised the C.M. and G.I.R.; but the project
came to naught.

The rails were similar to those of the Surrey lron Railway.
One which we have seen, perfect all but part of the flange, 1s
36in. long. 4in. wide on the tread, with the flange 3. high
in the middle. On the bottom are two parallel ridges, one
under the outer edge, the other 1n the centre, 27, in length,
The outside of the tread has at the left the letters, facing
and at the nght-hand cornex
CAML. & G., so that the inscription would read continuously
from one rail to the next. The other rail has one end broken
off, but is plain underneath ; both are only din. thick. This
last 1s probably one of the original rails, the former being a
renewal.

The Act of July 15th, 1837, incorporating the London and
Brighton Railway Company, authorised it to purchase * the
whole of the said Iron Railway from Croydon to Merstham."
The matter being referred to arbitration, the sum of £9614
was accepted, although £42.000 was at first asked. As the
tolls of the tramway had been advertised to let for three
vears from January 1st, 1837, this event would seem to have
By September, 1838, the line

Fig. 4 OLD TRAM-ROAD BRIDGE NEAR MERSTHAM

wis in possession of the Brighton Company, whirrh SOOT
after desired tenders, by November 8th, for purchasmg the
«iron trams ' or rails, then lying either on the old hne or
contiguous to the turnpike road. Claims on the Merstham
Company had to be sent in to Mr. B. C. Luttly, the clerk, at
Wandsworth. by November 24th. Finally, by a short Act,
passed July 1st. 1839, the Croydon, Merstham, and Godstone
Iron Railway Company was dissolved, and ceased to exist as
from the date of the Act.  _
From 1803 to 1826 the vearly General Assembly of this line
took place at the King's Arms Inn, at Croydon, and from

| 1827 to 1829, and 1831 to 1834 at the Grey hound, in the same

town. In 1830. however, and the last five years to 1839 in-
clusive. the George and Vulture, in George-vard, between
Lombard-street and Co rnhill, was the [rl'.u'r Hl‘ll‘l.'[t'tl_. With
the exception of the first and last meetings, which were. on
June Tth. the first Tuesday in May was the day, and 11 o’clock
the hour. of these interesting gatherings. Unfortunately, no
account of the proceedings at any of them seems accessible.
All the establishments just mentioned still remain.

The photographs both of this line and the Surrey [ron
Railway are by Mr. W. Ash, 50, South-street, Wandsworth.

REVOLUTION COUNTER.

— -

We illustrate a neat form of revolution counter which
(). Berend and Co., Limited, are just bringing out. It has been
desiened with a view to meeting the requirements of r*mm!ll-
ing engineers for a handy instrument which can be carried
without inconvenience in the pocket. This counter closely
resembles rather a large-sized watch., The case 1s r-:-;itii.-nr*d.
The spindle projects through the boss of the ring, -.n_m’l a point
and hollow bit are provided. A scratch on the side of tlln-
spindle indicates the position of the driving pin, on to u.hn-_]l
a4 slot in the bits has to slide In this respect the counter is

POCKET SPEED COUNTER

open to mmprovement, as both the pin and scratch are too
small to see clearly in a dark engine-room. Why should not
a square or oval spindle be used? The marking of the dial
follows the design adopted in other forms of counters made
by the same makers. There are two sets of figures reading
clockwise and anti-clockwise : one set is in red, the other in
black, and a little sigmal dise, which is either red or black,
depending on the direction of rotation of the spindle, shows
which set of figures is to be used. This is a capital arrange-
ment, The hands are set back to zero by opening the back of
the case and llll‘ll"lll',.', a thumbsecrew. The counter, “']lit‘h 15
of Swiss manufacture, appears to be exc ellently made,
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ELSWICK NAVAL MOUNTINGS.
No., L

IT is only occasionally that an opportunity oceurs of
obtaining trustworthy deseriptions of the best designs in gun
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a
] -

readers to grasp more fully the mountings desecribed, and
in answer to a special request made, Sir Andrew Noble
kindly sanctioned the supply of drawings differing from
those in the paper referved to, in the fact that reference
letters and names of the members of each design are
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E-POUNDER QUICK-FIRE MOUNTING

mountings, for reasons which need not now be discussed,

inserted, and to these photographs are added. Special

(‘onsequently, Sir Andrew Noble's paper, read before the | stress is also laid on Elswick mountings, because Elswick

Institution of Naval Architeets last vear, furnished an
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has taken the lead in a remarkable way in this branch of
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PEDESTAL MOUNTING, 12-POUNDER QUICK-FIRE GUN

opportunity which could not be allowed to pass without
an effort to turn it to account. It was desirable, also, if
possible, to add to it such information as would enable

war material, DBritish officers, when attending foreign
trials, have remarked that whatever new features or
special developments of excellence might appear, the

o —

taken on the end of the pivot, and the mounting

best gun mountings were apt to resemble those they had
seen at home very closely. The Rendel heavy gun
mountings many years ago, and subsequently the remark-
able small and compact Vavasseur mountings, in which
the recoil of the gun was controlled as it had never been
done before, only need to be mentioned to remind pro-
fessional readers of the truth of what we have said. To
these we may add one equally well known, but to which
attention is called, as it may have escaped tl:ge notice
it deserves. Elswick first brought forward quick-firing
guns, and in 1886 80-pounders were already made by
them.

In 1890 the Navy had so completely adopted quick-
firing guns, that while the Nile and Trafalgar, launched
in 1888, had armaments containing 4'7in. quick-firing
pieces, the Ramilles class had 6in. quick-firing guns dis-
charging 100 1b. projectiles; while the lists of 1890 show
that the I'rench navy had as yet only 65 mm. (2*57n.)
pieces discharging 8} Ib. projectiles, as in the Carnot
armament, and Germany had 10°5 cm. (4°18in.) guns
in the Brandenburg class. The advantage secured by
Elswick was not confined to priority of date, and the
feature to which attention is specially called is the
application of the sights to the portion of the carriage
which did not recoil, so that the eye could be kept on the
line of sight without disturbance—a principle which is
clearly recognised now, but which was so slowly per-
ceived that 1t was carried out in very few quick-firing
mountings exhibited at the World's Fair in Chicago in
1593.

Sir Andrew Noble's paper having been printed in the
Proceedings of the Institution of Naval Architects, the
present object is to notice more particularly the mountings
dealt with init. Figs. 1 and 2 and a photograph on page 62
show an nmproved mounting which first came in about
1887 for three and six-pounder quick-firing guns, super-
séding the ** erinoline " or *elastic” stands. The gun
here recoils in the line of fire, and proved itself very
successful on trial at Portsmouth, and was adopted in
our own and many other navies, The photograph shows
the fixed ammunition. The shoulder-piece pistol grip,
&e., are seen in IMig. 2 and the photograph. These guns
are now principally used in tops and in the armaments of
destroyers.

IMigs. 3 and 4 and a photograph on page 63 give the 3in,
12-pounder quick-firing gun on the pedestal mounting
introduced in 1890. It will be seen that the piece is fixed in
a cradle carrving a buffer fixed beneath the piece moving
with it in elevation, and providing for recoil in direction
parallel to its own axis. The carriage is of forged steel,
in the form of a Y, having a long shank which fits into
the pedestal and forms the pivot. The whole weight is
| can be
trained with ease by a few pounds applied at the shoulder
piece. The pedestal is very solid, is of forged steel, and
affords excellent protection to the pivot; the base is also
small, and there being no rollers or roller paths, the deck
may be considerably distorted without interfering with
the working of the piece. In unprotected positions it is
specially desirable to diminish and simplify any portion
of the mounting likely to be struck in action. The shield
is Bin. thick, balanced and attached to the carriage by
flexible stays—see Iig. 3 —so arranged that if the shield be
be struck the stays yield so that a very reduced shock is
transmitted to the carriage. This mounting was the first
to be fitted with the drum and bar sight—see I"igs. 3 and 4
and photograph, page 63. In 1891 an experimental mount-
ing of this type, somewhat resembling that in the photo-
graph on p. 64, but without the shield, was made fora 4-7in.
gun, with 3in. shield and sloping roof with vielding stays.
It was attacked in a comparative trial with a piece on a
centre pivot roller-path mounting, in which a 3in.
shield formed an integral portion of the mounting, which
had as well an outer shield 14in. thick. The latter
mounting was disabled after two rounds—one from a
3-pounder and one from a 6-pounder. This trial showed
that steel castings, although giving excellent tests, could
not withstand a severe blow from a projectile. The
pedestal mounting received twelve rounds before it was
disabled—four from a 3-pounder, six from a 6-pounder,

~and two from a 4°7in. gun, and it would not then have

been disabled had the pedestal been made, as they are
now, of forged steel. In the experimental mounting the

pedestal was of steel plate and angle ; the last projectile

fired penetrated the pedestal and jammed the pivot.
IEven then the damage was not serious, and could have
been remedied in a few hours. With this exception, the
mounting was as good as ever. This type of mounting
for guns up to 6in. calibre is now almost universal in our
own and many other services.

The photograph on page 64 shows the 4:7in. quick-
firing gun on pedestal mounting, as used in our own and
other services in secondary armaments of battleships,
such as the Barfleur, and in principal armaments of
cruisers,

il

Naval ENGINEER APPOINTMENTS, —The following appointments
have been made at the Admiralty :—Fleet Engineers: H, S. Rush-

brook, to the Wildfire, for the Edinburgh, appointment to the
Champion cancelled ; R. Harding, to the Vernon, additional, for
the torpedo boats and such tenders as have no engineer officers

| attached to them. Staff Engineers: J. A, H. Hicks, to the Duke

of Wellington, additional, for the Cressy ; T. C. E. Hughes, to the
Duke of Wellington, additional, for the Hecla. Chief Engineer :
W. J. Anderson, to the Duke of Wellington, additional, for the
Gladiator. Engineers: F. Pring, to the Duke of Welli for
the Glory, and W. J, Leighton, to the Research. Acting '
neer : F. Guyver, to the Wildfire, for general duties in Sheerness
Dockyard Reserve. Probationary Assistant Engineers: G. W.
Mathew, to the Devastation ; J. E. GG, Cunningham, to the Vivid,
additional, for the Ocean ; A, 0, Wood, to the Vivid, additional,
for the Ocean ; H. V. Gordon, to the hfajﬂﬂtic : E. B. Scott, to the
Diadem. - Artificer Engiveers: John Guthrie, Eugene Mundy
Baker, and Joseph R. Drake, all to the Pembroke ; Geo. Dewey,
Nathaniel E. Blake, Charles H. Hotston, Frank Mill, O, H, Naylcr,
Frederick D. Morgan, Archibald P. Norris, John Cook, and Geo.
Betteridge, all to the Duke of Wellington ; Amos Nicholls, to the
Vivid ; all supernumerary. Reserve Artificer Enginecr: Alca,
H. McTehr, to the Ramblcr,
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cases very detailed, are given of different kinds of wells

in America, on the Continent, and in England. .
Pumps and pumping stations are next dealt with.

This portion of the work requires no special mention,

LITERATURE.

o ——

Walerworks for Small Cities and Towns. By Jonx

GoovkiL. New York: The Engincering Record. | oxeept perhaps in so far as it contains an interesting
1599, chapter on the air lift pump. One authority quoted

Tuis forms one of the Engineering Record series of —Mr, D. W, Mead—says of this system: * It is the
works on engineering subjects. Its aim is to meet the | best combination pumping appliance which has been
desire shown in many letters received by our valuable ' placed on the market for obtaining a large quantity of
contemporary for such information, and we are expressly  water from a small hole ; " and further, ** In cases where
told that the book contwing no new theories, nor any it is n question of volume and not economy, the air left
references to methods of construction or design which  has this advantage over everything else . . . .~
have not proved satisfactory in use. As an offset to this,  There is an iutereuting chapter on filtration and filters,

however, it is claimed that there will be found in its | the action of which is deseribed very lucidly, Then we

Pugeu * considerable information never before col- | have chapters on ** Intakes and Intake Pipes,” ** The Pipe
ected in a single volume, and troublesome to  System," in which we have descriptions of flexible jointed
obtain elsewhere.”  Further than this the work | pipes for submersion in water, and the laying of these ;

and * Service Reservoirs and Standpipes,” which latter
are dealt with in some detail. None of these, however,
contain any special information—save perhaps of some of
) the standpipes—which is not common knowledge. The
notices, all through the book, descriptions of subjects of l last chapter but one deals with ** The Quantity of Water
minor importance, which would be incomprehensible but | to be Provided,”” This is largely taken up with the
for this explanation. A noticeable feature is the number | question of how much provision should be made for
of ql“‘“'“'ti“"ﬁ from engineers—American and others. | coping with outbreaks of fire. Weare told that ** probably
Whole pages are sometimes filled with such quotations, more mistakes are made in the estimates for the volume

is intended to be of value to waterworks' trustees as well
as superintendents and engineers ; hence, a great deal of
attention is paid to some details which technically-
educated officials may consider verv elementary. One

trated by very clear diagrams. Open windings are dealt
with in a separate section, and the author clearly expluins
"why the small number of coils is advantageous in the
case of armatures used for arc lighting, as the pulsations
tend to render the arve lamp mechanism more sensitive
than it otherwise would be,
- The second portion of the volume deals with the con-
Cstruction of the armature framework itself, and detailed
illustrations are  given of various forms of armature
bodies with the different methods of constructing the
ribs or other supports for the windings, the devices
adopted for securing positive driving of- the coils, the
forms of Pacecinotti teeth oves, tunnels and slot
armatures, details concerning the stamping of the dises, und
the best means of binding to guard against danger from
the effect of centrifugal force upon the wires. The
author then carefully describes and illustrates the ehief
varieties of collector segments, and the methods adopted
for fixing them in position, and also the means used for
connecting the windings to the segments. He has
evidently compared the advantages of the varied forins of
end connections, and illustrates the types of template
and special forming blocks used for securing accuracy in
manufacture.

The volume closes with a series of plates of actual
machines beautifully drawn to scale, and very similar to

some of them emanating from men of high standing in  of water needed by towns and small cities than in any ' those published in Mr. Gisbert Kapp's recent work. The
the engineering world, and nearly all of them being well- | other feature of waterworks design;” and further, that | whole subject is treated in a very thorough and practical

chosen. _ “a good fire stream takes water at the same rate as
These quotations are largely relied upon, and in one about 6000 people using the water for domestic
place we read that they * give such explicit information | purposes alone,”” This chapter contains one sen-

on the subject of earths that little further comment is tence which is worthy of quotation at length. * It
necessary.”” The subjects under discussion had been has been learned by experience that the draught during a
the proper material to use for earth dams. The opinions  few hours may be at twice the average daily rate per
expressed are almost wholly in favour of gravel—i.e., a ' capita during the year. On Monday mornings, for in-
combination of small stones, sand, and loam, or gravel | stance, when washing is done, and late in the afternoons
mixed with a small proportion of clay, in preference to ' of hot days, when lawes are sprinkled, there is an exces-
clay alone. As a standard for practical purposes, one of  sive demand for water, for which provision should be
the authorities recommends one cubic yard of coarse | made.” The last chapter deals with the management
gravel, 0°33 yard of fine gravel, 0-15 yard of sand, and | and general upkeep of waterworks. Here there is dis-
0°2 yard of clay. cussed at some length the question of checking waste—
The use of too much water is deprecated in the forma- | which is so much greater in the United States than in
tion of an earthen embankment. It is pointed out that | this country—meters, and the cleaning of mains. Here,
its employment is perfectly natural from a contractor’s | too, electrolysis and the destruction of water pipes by
point of view, because the liberal use of water will | this agency are mentioned, One statement made by the
apparently make a very tight bank with the minimum | author in this connection is that tramways and electric
expenditure of labour and time. With most materials | railway companies ** should be just as much interested as
employed in the construction of such works, however, ' the water departimients in keeping the return currents on
there is u strong probability of ** chinking " of the bank the tracks, for the wandering electricity means waste
us the surplus water dries out, if an excessive amount is of power, and consequent loss of income.” Evidently Mr.
used. As to the actual method of forming the embank- | Goodell is no electrician.
ments themselves, especially those containing gravel, it Reviewing the work as a whole, we have something
is recommended that the layers of material should be | which in its way will be useful in several directions.
thin, thﬁ? they should be rolled dry in the first instance,  The author is evidently well versed in American water-
then sprinkled with water and rolled again for a short | works practice, and, in addition, has made himself con-
time, and then that a final wetting should be given first | versant, by reading, with a large number of waterworks
before the next layer is applied. Dams and weirs are  in this country and on the Continent.
dealt with at some length, dimensioned sketches of | -
existing constructions being given. Some twenty pages
are devoted to masonry dams. Here we notice that the
author has simply taken existing works as his starting
point.  Descriptions of portions of various dams are
given and ample quotations made from various authors,
The information i1s well put together, but lacks detail.

In fact, as a whole, this statement may be applied to the
whole volume.

An interesting chapter is that entitled ** Special
Features of River and Pond Supplies.” Here we have a
discussion of the motion set up in ponds and lakes by
changes of temperature, whereby the top layers of water
are made to change places with those below. Mr.
Desmond Fitzgerald is quoted to explain what this
entails. and we are told how that lakes, with any con-
siderable amount of organic matter, and also deep
artificial reservoirs where the original ground surface has
not been properly stripped, have two great ** overturn- |
ings " each year. These occur in spring and in autumn, |
the lower layers of water, which are quiescent during the
period when there is comparative stagnation owing to
small temperature changes, gradually collect all the
organic matter from the upper layers, and decay goes on
until all the oxygen is used up. When the ** overturn-
ing " comes all this bad water is brought up to the surface,
and infusoria and diatoms, obtaining a fresh supply of
oxygen, grown in enormous numbers. In consequence,
it is well to take water from the top of such reservoirs
during the periods of stagnation, nndt. of course, it is of
inportance to see well to the stripping of the sides and
bottoms of a projected reservoir. We are told, however,
that many engineers are * disposed to sneer at the idea
of the necessity of removing all the organic matter from
the bottom and sides of the valley which is to form a
storage basin for domestic supply.” The worst odours in
drinking waters are due to floating microscopic organisins.
These are alluded to in this chapter, and a list of such
organisms with the particular odours attaching to them
18 given. It is taken from Mr. Gi. (. Whipple's ** Miero-
scopy of Drinking Water.” * It will take a biologist.” we
are told. ** but a short time to determine which species is |
responsible for any given case " of bad odours. * Unfor- |
tunately, it is not such a simple matter to devise a satis- |
factory remedy, and in the present state of knowledge

on the subject no general advice of any value can be
offered.” |

The author next proceeds to discuss in order :—** Ground
Water Supplies "' ; * Springs ™" ; * Open Wells " ; ** Driven |
Wells™: and *“ Deep and Artesian Wells.”" Here we are
given extracts from the specifications of different engineers,
and the general outlines of the different kinds of wells
are discussed. In one place we read—the author is
describing * driven wells, " —* IFinally, Mr. J. L. Norton
modified the American driven-well practice for military
purposes, and his apparatus was used so snccessfully
during that camnpaign—the British Abyssinian campaign
in 1867—that driven wells using small tubes are fre-

uently called Abyssinian wells in Great PBritain and on
the Continent.” Numerous descriptions, not i most

Die Ankerwicklungen und Ankerkonstructionen der Gleick-
strom-Dynamomaschinen. Von E. ArxorLp. Berlin: Julius
Springer. 1899, Dritte Auflage.

Tars work consists of a very thorough and detailed
description of the various methods of armature construe-
Ction and winding for direct-current dyvnamo machines,
and the author is Professor and Director of the Electro-
technical Institute of the Grand Ducal Technical High
School of Karlsruhe, in Germany, which doubtless many
of our readers are aware is one of the best fitted electro-
technical laboratories in the world. The author points
out that the third edition differs considerably from the
' second, and has received essential additions., He has
also deseribed in greater detail his own series parallel
‘method of winding, which he states has almost entirely
superseded the ordinary parallel winding for multiple
pole machines. After a general introduction the author
~deals with the subject of closed armature windings, and
' shows how the formule are to be obtained. He does not
(attempt to describe particular windings for any given
' machine in this portion of the work, but deduces general
Mformule in the form of equations, in which it is merely

' necessary to substitute certain values which themselves de-
pend u‘u}u the particular class of machine being dealt with.
He then discusses the subject of ring armature windings

and describes the Morden-Victoria, the Arnold, and other
windings ; both parallel und series methods are dealt with,
cand very well drawn and clear diagrams illustrate the
~descriptions.  Drum-armatures are next treated, begin-
ning with the earliest arrangement by von Hefner-

Special attention is devoted to the author’s series parallel
-winding, and he states that large multipolar drum arma-
ture machines should have bar windings and not wire
windings ; it may so happen that the current is too small
and the number of turns too great to allow of bars being
cused.  In such a case, if the usual ealculations for series
windings be tried, it may prove that the number of bars
and collector strips would be too small, and then the
author considers that his series parallel winding removes
all difficulties. He also points out that it is very difficult
and at all times uncertain to build multipolar machines
with loop winding, so that the machines shall work
faultlessly, and it frequently happens that while a parti-
cular machine will give good results, another of exactly
similar design will spark and heat very seriously.

The cause of the difficulty referred to appears to be
the unusual strength of the magnetic field of the poles,
which may be produced by the excentric position of the
armature, by want of homogeneity in the steel, by unequal
size of the poles, unequal strength of the lines of force,
or through unequal turns upon the limbs of the magnets.
The author subsequently deals with the ealeulation of
self-induction in tunnel armatures, and the armature
reactions in special windings. The systems of winding
designed by Swinburne, Brown, Brown-Morden, aud
Bayers, are very fully and carefully described, and illus-

manner, but it is evidently intended to instil general laws
and formule into the mind of the student rather than to
enable him to grapple with the practical problems of the
drawing-office, and we recommend this work to be read
in conjunction with the recent work by Mr. Fisher-
Hinnen, as each will act as a valuable commnentary upon
the other.

La Telegrapi sans Fils. Par ANDRE Broca. Paris :

Gauthier-Villars, Imprimeur-Libraire. 1899,

THE author of this work is a Professor of Physies at the
College of Medicine, and has written the volume with «
view to describe the latest results obtained in wireless
telegraphy for the benefit of those who, without being
specialists, have &0 much technical knowledge as to be
desirous of understanding the laws which have been
deduced from the results obtained, and also the construc-
tion of the apparatus employed. He very rightly points
out that a great deal of rubbish has been published in the
dailv papers by unscientific writers, and that this has led
certain persons to doubt whether there is any truth in the
recorded results, while others, who are convinced of the
truth of the statements regarding the possibility of tele-
graphing without the use of wires, are still uninformed as
to the precise means by which this result is attained.

He, therefore, proceeds to describe in a somewhat
popular manner the historical aspect of the question,
sketching lightly the work of the early electricians, and
giving an idea of the general laws underlving the subject.
Rapidly passing over the last fifty vears, the anthor gives
a genernl notion of the work of Morse, Lord Kelvin,
Hertz, Maxwell, Blondlot, Lodge. and others. He savs
that he has not attempted to follow strict chronological

in the same way for two-pole and multipolar machines,

Altenack, and the various subsequent forms are described, |

sequences, but has desevibed certain  experiments of
Blondlot before those of Hertz because thev mark the
almost imperceptible transition from telegraphy by means
of wires and wireless telegraphy.

The author holds that the three great names of I'resnel,
Maxwell, and Hertz will be joined hereafter, though they
belonged to different nationalities, and his aim has been to
make known their works in popular form.

The Morse apparatus is described in some detail, and
also the syphon recorder of Sir Willimm Thomson, and
' then the attempt is made to explain various electrical
phenomena by hydrostatic and dynamic analogies. The
exciters of Lodge, Righi, Bose, and Blondlot are deseribed,
and then the discoveries of Hertz are reached.

The author pays special attention to the design of the
coherer, and takes also special pains to explain that the
velocity of propagation of an electric wave is comparable
with the velocity of transmission of light. At high
potentials and frequencies the electrical effect upon a
| metallic conductor is at most skin deep, even if it enters
the material at all. The researches of Hertz are then
| sketched, and the resemblance of electro-magnetic waves
| to the waves of light is insisted upon. After describing
the Marconi apparatus, and the results already obtained
in signalling across the English Channel, the author
points out the possibilities of signalling to ships at sea and
to trains in motion, but also alludes to the disadvantage
that the apparatus is affected by electricity in the atmo-
sphere, and would be perfectly useless in case of storms.

The author considers that for distances of, say, thirty
miles, the speed of transinission of the Marconi apparatus
15 less than that of the ordinary telegraph, but it must be
remeimbered that the Marconi apparatus is quite new, and
doubtless subject to improvement. In conclusion,
the author considers that while the application of wireless
telegraphy appears at present to be strictly limited, it may
afford means of considerable improvement, in the service of
existing long lines of telegraph it may be possible to
use Hertzian wavesinstead of ordinary currents along the
existing wires, and to use a coherer at the end of the
wire. This might very probably remove many difficulties
now encountered in ordinary working of telegraphs.

SHORT NOTICE.

T"'"""j"""”“"-" "flf'F -”f‘f .I'H;H'tﬂnr.t s Hrmr fo m-l.f'r rmn' M wF Hmm. A
practical hand-book for amateur electricians. London: Dawbarn
and Ward, Limited. Price 6d. net. -This little book forms No, |
of the **Model Engineer Series,” and much of the matter con-
tained in it has already appeared in the columns of the Mods!
Engincer and Amateur Electrician, -In its present form the infor-
mation has been collected and revised so as to bring the subject
into one volume. It is intended for the guidance of the amateur
electrician who wishes to make and fix his own telephones. There
18 abundance of instruction in this respect, and one is told most
clearly how to construct telephones of different kinds from the
siplest to the most complicated. The illustrations are clear, and
g1ve just thq inforation required, and they are quite easy to follow,
Altogether it is a useful Iittlc book for the gmateur worker,

JAN. 19, 1900 |
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SILEGE TRAIN FOR THIE WAL,

| = == —

We are enabled to illustrate the trucks and locomotives |
forming the siege train which was supplied to the War-office |

bv Kerr, Stuart, and Co., Limited, last November, It will be
remembered that a verv smart piece of work was done 1n
connection with this train, to which it may be interesting to
recall to our readers’ memory. The inquiry reached the
firm's London office on Monday, November 13th. Practically
nothing required was actually complete at the date of the

and were in such a conditicn that thev could be despatehed

without delay.

All the points and crossings were manufactured in the time
at the company's works, and the mile of curved railway was
bent to template, there being no less than three different
curvatures. The company had in stock all of the channel
irons required for the construction of the four-wheeled
wagons and a few chilled cast iron wheels. Some of the chan-
nels for the bogie wagons were also in stock. The balance
of these was obtained from a merchant’s stock in Liverpool.

the 22nd —a week later—after having been run for two days
in presence of War-office authorities. Some of the men
engaged on this part of the order voluntarily worked for
three davs and three nights without stopping. The tests
included running the locomotives on a special railway curved
to GOft, radius, with full steam pressure. The War-office
also insisted on a hvdraulic pressure test of the bollers of
280 1b, on the square inch—the general working pressuro
being only 1401b. We are informed that they were gauged
flmlll“’ this test, and showed little deflection and -absolutely
no permanent set when the pressure was removed. We are
enabled to give a photograph of one of the engines. They
were intended, as already mentioned, for the Egyptian GGovern-
ment, and, of course, permission had to be obtained to divert
them. The class of locomotive is exactly the same as has
been supplied in considerable numbers, not only to the
[lgvptian Government, but also to those of the Cape and
Russia. Details of the locomotives are as follows:—The
evlinders are Gin. in diameter, and have a 10mn. stroke. The
gauge is 2ft. The diameter of the wheels, of which there are
four, all coupled, is 24in., and the wheel base is 3ft. 6in. The
diameter of the axles is 3%in., and the journals are 33in. by
5in. There are thirty-six 13in. tubes in the boiler, and the
fire-box is of copper. There are 835 square feet of heating
surface in the tubes, and 16°5 square feet in the tir:;-hm-:*
making a total of 100 square feet. The grate area is 3-33
square feet, There are water tanks at the sides coming
nearly to the top of the boiler. These hold 90 gallons.
The weight when empty is 5 tons 10 ewt., and when in work-
ing order 6 tons 12 cwt. The cylinders are placed outside,
and there is a light metal awning over the driving platform.
Most fUltlHl.ltl]} this type of locomotive is one which has
lately been ordered in considerable numbers for construc-
tional work abroad, and in consequence of this nearly all the
parts were in a more or less forward condition. KEven allow-
ing for this, however, it was a wonderfu! piece of work to get
them out in the time.

Fig. 1 shows the four-whecled wagons. They had a plat-
form 11ft. by 4ft. 10in. The wheel base was 5ft. 6in., and the

wheels 16in. in diameter. They carried 34 tons.
fitted with a brake on one wheel.

Fig. 2 shows the bogie wagons. These
inside the end posts and 4ft. wide overall, Thev are to carry
six tons, and will be used for the transport of guns. One
wheel of each bogie is braked. The wagons are in reality
simply flat-platformed trucks hmited to 4fl wide, so asto
accommodate the gun carriages, and provided with removable
check posts. 1t was necessary that the platforms should be no
more than 4ft. wide, so that gun carriages could be placed on
them, the wheels of these hanging down on either side, The
makers knew that the platforms must only be 4{t. wide, but,
being unaware at the time the order was given for what pur-
pose the wagons were going to be used, theyv had put the
sockets for the check posts outside of the wagon frames.
When the War-office officials came to inspect the work this
was at once discovered and orders given for the sockets to be

They were

were 16ft. long

inquiry. The order for two narrow-gauge locomotives, five | Owing to fog during Saturday and Sunday, November 18th | put on the inside of the channels. Naturally this alteration
miles of straight and one mile of curved railway, with steel | and 19th, these got delayed en roufe to the company’s works | took some little time, and rendered it all the more remarkable
sleepers, &e., thirty sets of points and crossings, bwo sets of | at _Stoke, and the North Staffordshire Railway took special | that the order was executed within the preseribed limits.
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diamond crossover roads, twentv-four four-wheeled wagons
to carry ﬂ tons each, fifteen lm;-.)u wagons to earry six tons
t':lLll -:Ul[l LWO H!'."L Lon ]H}Hlt‘ !'Iql.L.l‘ Wi lgUII‘- Was “I‘H’H On
Saturday, November 18th, to the ecmpany’s head “office in
I.ondon, ;lml the majority of the work, including both locomo-
tives, was inspected and passed by the War-office on the Wed-
nesday following, November 22nd, four days later, including the
Hun{'[.n The remainder was completed and despatched xw]l

Fig. 1—3!-TON FOUR WHEELED WAGON

| pains by making inquiries along the line to find them and

take them on to Stoke. The springs were manufactured at
shetheld and the chilled east iron wheels 1n Edinburgh. At

| each place the firm had a representative, who, as and when

the material was completed, despatched it by passenger train
to the works. BSpecial trucks were attached to passenger
express trains for the purpose. There was also a representa-
tive in Laverpool arranging for the reception and loading of

within the contract period, which was ten working days. | the finished material on board the ship which was to convey

I ————————————, S e P S S e s i
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In addition to the foregoing there were also two 6-ton
bogie brake wagons. Tl'l!‘."ht; were provided with a brake to
cach of the eight wheels; and with regard to brakes we may
mention that only after the order was given was the exact
form of brake to be used decided upon. Naturally under
these circumstances all the brakes had to be manufactured
throughout and stock articles could not be resorted to.

The brakes are applied by means of hamd wheels at the end
of the

“'Hg{_‘l]l:'iu

The bogie brake wagons were of similar
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This was a remarkably short space of time, and we have
investigated the matter in order to find out hnw It was
mtumm,d making a special journey to the company’s works
at Stoke for the purpose. As soon the inguiry was
received the company satisfied itself that such material as it
had not got in stock could be at once procured from other
firms. It was in an excellent position tocarry out such an order.

el=

Besides the work which it carries out itself, it has large con- |

tractz on hand with other firms., These, by arrangement
with its clients, who co-operated in a most laudable manner,
it was arranged might be drawn upon. For instance, the
rails and sleepers sent out were manufactured at Mosbhay,

| been on order some little time.

—- s =

Een{rr.s ﬂf‘ Ba;rea
Fig. 2—6-TON BOGIE WAGON

it to Cape Town., herr, Sthart, and Co. are loud 1 their
praises, not only of the North Staffordshire Railway Com-
pany, but of all the sub-contractors, for the whole-hearted
manner in which thev all dealt with the work,
The locomotives sent, of which there were
originally destined for the Egyptian Govarnment, and had
' They were, however, not in
a very advanced state. The frame plates, although m stock
when the inquiry was received, had not been treiated by the
firm im any way. On November 15th, however, in anticipa-
tion of the order being given, the work of erection was com-
menced. Thev were .wtuull}‘ despatched from the works on

LWO, were

Al rivels in main framz fidia RABSSSEEEESS /¢

clult-n to the f{}ufmm“ IH-;_,H: Wagcs, and dre phunmrthh
meant for the same purpose, as here again the check posts
are not put outside the frame work.

The rails supplied are of the Vignolles section, and weigh
20 1b, per yard. They are in 21ft. lengths. The sleepers are
of channelled steel of trough section, the underside of the
tops being provided with a thickening picee in the centre.
For the fixing of the rails two tongues are punched at
either end of the sleepers where thé rails are to come. These
are so arranged that the tongues will project ever the ba:e
of the rail on each side when this i1s placed im position
Keving is performed by means of small steel wedges.
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SHIPBUILDING AND MARINE
DURING 1899,

NO. L.

THE statistics of tonnage built or building ciubodied in
the elaborately compiled statements presented by certain
enterprising daily new spapers at the end of each vear are
beyond question highly interesting, but the accuracy of the
hg“t‘ﬂ‘r—"l‘lﬂt“Ith‘ﬁtllll[llll:.{ that thu_ are the outcome of
mformation obtained at some ]min:-'- and considerable
expense, no doubt, from shipbuilders themselves—and
more especially the aceuracy of the deductions made and
the comparisons drawn therefrom by the compilers, leave
it good deal to be desired, by the lrrlufr;wunml reader at all
cvents.

Tonnage i1s a term with such plurality of meaning that
Lhﬂmuﬂ'h uniformity in its use can scarcely be t_"~.||ut-._[l 1
returns obtained from such a large and more or less
irresponsible number of informants as the builders of
craft, big and little, rough and fine, embraced in the
[ﬂl]\EmEH“\ broad and 1"1’.‘1[{‘11!,] termm shipping tonnage.
Year after vear discrepancies and exaggerations, uninten-
tional or designed—which, of course, the newspaper
compiler can scarcely be expected to rectify or even
challenge—are made. and these invariably take the
direction of magnifying the work of particular firms and
distriets. These errors, though not always allowed to
pass—our shipping contemporary Fairplay, for example,
this year, asin rome previous vears, directing attention to
them—are too complex or too immaterial for professionally
interested and initiated readers to attempt setting right,
aad, of course, 1t never occurs to the ** manin the street ™
to question these statistics and comments of his favourite
newspaper.

Nor is it our purpose in what follows to undertake the
onerous and, after all, perhaps needless task of eriticising
and revising such statements. Our object in referring to
the matter at all is to make clear that, while availing our-
selves of the returns thus enterprisingly got together
by papers like the Newcastle Chronicle and the Glasgow
Herald, it is idle to affeet an accuracy which takes ac-
count of fractions of a ton in 6000-ton vessels, and of
every little smack and sailing boat twrned out, many of
which have been taken cognisance of in order, apparently,
to swell the grand uh-ruerrute to the utmost. The higures
Lhereafter given are not presented as accurate to half a
ton or a ton, and the deductions drawn are based not =o

much on single or particular instances as on broad general
facte. Our account, too, will have le:s to do with the
volume of tonnage produced by individual firms or dis-

ENGINEERING

tricts than with the outstanding technical features of the
noteworthy productions of the vear,

As regards the volume of work accomplished, the vear
1899 is ahead of all preceding vears since shipbuilding
became an industry. This is certainly so as regards the
United Kingdom, and it applies also to most, if not all, of
the foreign countries where shipbuilding on anv consider-
able scale 1s carried on. Dealing. meantimme, only with
the Umited Kingdowm, the following table gives in round
figures the output of the several districts, including out-
Iving ports ; also alongside, for the output
for the yvear previous. In almost every case, it will be
noticed, there has been an increased output from the dis-
tricts, and thus 1899, in particular instances as well as in
agoregute result, has been the ** best on record.™

COMmparison,

. . : (i pd
Juipiiy 151 ‘“l'r”r 54! I!llr'|!.+-1
V cssols [ Fomis o=
| i_“]‘ ] | U NN GUREY 21 AN
Tyne 1:20 SR (M) SOT N T0M)
Wear D 2N, DN RORRLLT S0
Tees ) RERLLL 146, 500
Hurtleponls i) |38, 500 115, 000) 20, 50
Inland 2] 1231, M) 121, 3x) [0 200)
I.’Im.'k}ul'li.- i tlr 1M £ oh 0NN
Humber 157 () 13, KON)
Thames | 58 21,200 = 300
Tay 1% 1S (HN) ERTL 1 TN
Firth 30 15. 6100 6. G040
\h-r-t-} 12 133, 50 b 020 9480
Dee N 12 (HN) 7.450 1. a5l
Uther rorts 114 iy, =Ml Wi IHK) I NiH)
1120 1,451,000 1.661. 350
The relative mmportance of the several distriets is
readily seen from the table, but a few explanatory
remarks are necessary regarding the figures., Sail ton-

nage m the nnlnmn]\ .u“]-tnl sense of the term is at
present non est in British shipbuilding activity. At least
tew, If any, ocean-going sailing were built in
Britain during 1899, although a nunber of vessels of
moderate size are now on hand in Scottish distriets, Tt
is misleading, therefore, to find * sail tonnage ™ bulking
YELy IH"',‘._H'["'L' imdeed in the builders' retwrns.  What is so
named for want of any other convenient classification
I*E‘u“\' consists for the most Pt of such-like craft as
lhll”L"'- lighters, pontoons, &e¢,.—ecraft, in fact, not mechanic-
ally rlu;ullt-c]-—atul also of coasting smacks, vachts, and
rmu]l] sailing boats. In our table all have, for conveni-
ence, been LIJ_I.‘-"-ILILLI under steam tonnage, and although
this does not very materially affect the tonnage h'fuu-“ it
1= otherwise “Il.]t those Itil_lrln; to the HHIlilnl ol

"I.I'?‘-"-ii“l"‘-.

fact, be drawn fromn the
avernse stze of steamships
tndt i the several distriets. which would be quite s
leading. Thus: On the Clvde itself— the preuer river
and the recognised home of speciahised shipbuilding —as
manyv as forty of the 280 vessels in the table, consisted ol
craft meither designed to be directly propelled by
mechanical means nor vet by ** the unbought wind,” but
many of which were vet entitled to be considered as con-
tributing to mercantile shipping. These comprised for
most part capacious barges for river carriage purposes
by steam towage in foreien countries. Of the 138 vessels
with which the Thames is credited, no fewer than 117
were steel and iron barges lighters, one firm turning
out 58 and another 48 of such eraft. Important enough.
:-r-r'l;nllilk. but not to be classified with sail tonnage,
strictly speaking, any more than with steam tonnage. Of
the 157 vessels turned out on the Humber, 44 m the
Salne wav were h'.'.l',',_'t' ]i"]t'ltl-- lllll L!*tlh H.IHI () l]l*
Mersey 26 out of the 42 vessels produced comprised
barges, ketches, luggers, and sloops.

The tonnage output given for the various districts also
imeludes, of course, the work 'I!l'lllllll_'i"{l. for our own and
other navies, and it should be remarked that ** tonnage "
in respect of such work means ** displacement ™ tons, or
tons weight, as distinguished from customs measure tons
of 100 cubic feet capacity in the case of merchant
shipping.  On the Clyde, naval work amounted to 42,100
l]'.i'-jlhll.'l.’lllt*l'l'! tons -.'|a|‘¢*.'ul Oover nine On the
Tyne, naval work amounted to 30,120, made up by eight
On the Thames it reached 3200 tons, made up
almost wholly by high-speed torpedo boat destroyers;
and on the “tlht'_\ naval work mmounted to 8640 tons,
made up by three Adding these contributory
items to the work given in the table as having been
turned out by the dockvards, we have a grand total of
138,560 tons of warship work for our own and other
navies—equivalent to 8 per cent. of the total tonnage
]"l"llll'll‘t*ll.

With respect to the nmmber of firmus contributing to
the output of the respective centres, the Clyde tﬂ'l:ul re-
presents—Ileaving small firins out of account—the work
of forty-four firmms. The Tyne output IE]‘.I.'IE*-EIH: the
work of fourteen firins, the Wear thirteen firms, and the
Tees and Hartlepools together nine tirms. Not so many
vears ago it was the customn to pit the whole group ﬂf
North-East Coast rivers aguinst the Clvde in making
comparisons as to the measure of activity and success
attained in turning out ship tonnage during any year.

|?+*llllr'l|1rb:=~ Illf:_‘lrl. 1
WO =eres of ;i"_:ll]""‘n.‘

L """""f‘t""i
as to the

vessels,

Viessp |1-;

Viessy ].H_
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and fon
forms no mmsignificant competitor of the Clyvde,

(n this oceasion, several Vears |r;1-.1__ the ‘[1_1“1' it=el
while the
combined efforts of the three North-East Coast rivers,
comprising thirtyv-six firms, results 1n 860.000 tons bemne
produced ; a very striking performance compared with
1]1:!.| of I]H' 'llll"n.lll.* 191.000 tons lrl‘l. fnl'll"..
r]'llllll.'l;'_I{' 15, Of but a I'HIt]_'Lll], 1
of the work irvolved, and of the value of the
product concerned. There 18 no gamsayving that the
l'l_uir higure represents, 1n these respects, quite as much,
if not more, than the combined outcome of North-East
(‘oast aectivity. In spite of the gradually eneroaching
advances of Tyne builders into the domain of high-class
andd |*|:[1uit':l_t{-]_‘|, fitted mail boats, ilT'l~l|:i!tf_[, and ll'll';,;!r1|r]'|

laying steamers, &e¢.—=o long and so justly

four hHrms,

CONYSse, 1101 ‘|||i-.|f':li{i11;_',

i H=1re

considered

Clvde specialities and notwithstanding the Iagh
renown of several T}Hv firmms 1 naval }nufllll"th-ll.
the Seottish river still holds the |-'.n]|11 for the
volume of its output of highly specialised and ntri-
cately fitted shipping *“tonnage.” (f the 240

stearmers which mainly constituted the Clyvde output, 24
were twin-serew stemmers, nine were war vessels, 12 were
dredgers of various types, sand pump as well as hopper,
eight were hopper barges, eight were paddle steamers,

soven were stern-wheelers, 27 were trawlers. liners, and
carriers, 12 were steam vachts and launches., while af
least 20 were ste ll|:-}n||-- of the mail and passenger-

14.000 to S350
however. i

carrving tyvpe ranging in tonnage f{rom
ton<. That other districts are now sharing,
the high-elass work formerly almost wholly overtaken
by the Clyde is undoubted. Evidencing this, we need
only mention the Cunard liner Invernia, launched on
the Tyne some months ago; her sister ship the mwm
launched on the Clyde later; and later still, the Saxon
for the Union Company, at Belfast. The launch of tlu-ur
vessels in the respective districts at or near the end of
the year 1894 illh brought to a close a year of hhl;llﬂllH
ing records of various kinds, which indeed be oan with the
|.u|m ‘h of the White Star leviathan Oceamie—the
of the century.

Vvessel

PROPOSED ELECTRICAL PPLY COMPANY JFOIR
SOUTH WALES.
Avoxna the Electrical Supply Bills before Parlhiament

CSouth Wales 1. httl'i-
The lunmutuw of thas
is called a * Statement for
Authorities,” and it sets out what
the -!u]:---ti- of the company are. The capital of the com-
pany is to be £1,000,000, divided into £750,000 of ordinary
share L'.lllj[.it. and £250.000 of debenture l':ll'lil:tl. Power 1s
Ht'u::hl to construet three electneal generating stations,
at Neath, one at |’-1|L‘[j~']11'111=I. and cne af f‘nnlj.'{mn]_ From
these -ll| III". centres the o ompany proposes LD spre. ad out an
extensive system of electrical mains for the supply of elec-
tricity to anvone who wishes to use 1% throughout the whole of
the county of Glamorgan, and so much of Monmouthshire as

during the coming session will be
cial Power Ihstribution Company.
company have just issued what

the Information of Local

t he

LIt

lies to the west of the river Usk. This area contains 1050
square miles, and ¢« ntaims colhenes, steel works, I'map].'tlt'
and copper works, stone quarries, raillways, tramways,
engineering and ship repairing works, and factories of all

kinds., It 1s argued that t'|1'i'T!'i1i[_‘- 18 coming into almost

universal use in manufacturing, engineering, and other works
on the Continent and i America : that hence, these works
eflect great economies i their manufacture ; that the works

of South Wales are in competition with these foreign manu-
facturers, and are suffering, and may sufter still more in the
future, for lack of the electrieal facilities w hich their
rivals enjov."” Furthermore we are immformed that there are
v oeertain chemical and other industries for w |1irh south Wales
, but which cannot be carried
on for lack of cheap electrical facilities.” At the present
time cnly 164 square miles of this area of 1050 square miles
is supplied with electricity. 1t is urged that there will be a
further facility to the publie, in that electric tramways may
be run in those districts which otherwise, owing to unequal
traffic conditions, could not economically run tramways., All
the local authority would have to do would be to lay rails, &e.,
and buy current by meter as and when it was required. This
would prevent having large generating plant comparatively idle
for the best part of the week and only busy on market days.
Flectricity would also be available for lighting power in
villages and ccuntry houses. The ecmpany cvidently

POSSESSes every other advantagi

II"I"h

high aspirations, as it aims at the prevention of the denuda-
tion of "ij]]:i'_:{"\ of their ]Hr|ll.lidli{'r]| and the {}\l'rt'rl]\\'di”ﬁ of
towns, for it 1s .u'j_'m'ti that if workmen can have power Lo
work with they will remain in the villages. The small-power
users in the country will be able to buy power as cheaply as
thev could buy it in towns, and this, it is hoped, will enable

them to manufacture * nearly as cheaply as the large
steam-power works and mulls,” It 15 also anticipated
that farmers will use electric power for manv agri
cultural purposes. Certamnly the promoters are ver\
sanguine in their anticipations, and have drawn attention to
every possible small consumer. The average price per
Board of Trade umit at present ruling in South Wales is

about 5d, The maximum which the new company would be
allowed to charge would be 4d. per unit for an intermittent
supply, and 2d. per unit for a regular supply. ** 1t 1s probable
that the actual charge would be much less.” We are told
now that in America and on the Continent current is supplied
to large consumers for trade purposes at as low as }d. per unit
In some The average price taken over a large number
of cases is 4d. This would mean, say, anything up to £10
per annum for a horse-power, instead of from £15 to £20 per
annuin,

The company does not seek a monopoly. It would be hardly
likely to get it if it did, seeing that there are existing elec-
trical interests in its area. It does not seek to sup ph electri-
city within an alreadv authorised area save to ** wholesale
consumers,” and a wholesale consumer 1s one who undertakes
to take not less than 20,000 Board of Trade units per annum.
It will be endeavoured to persuade local authorities to lay
distribution mains, and take electricity from the new com-
pany in bulk. ¢ There is ample room both for the company
and also for the highting businesses of the local authorities,
and neither need interfere with the other.” Of course, this
is the same cry as has been raised by large supply companies
before, and some of them have not lived Ihl‘ﬂlhj.:h the ordeal
of a parliamentary committee.

This particular company differs very little from those
which have gone before. The cheapness in production is to
be due to close proximity to colheries and to ** the diversity
of the needs arising m a large commumty of consumers,
which diversity is fo und to average the consumption of power
at a high ratio throughout the twenty-four hours.” Fxactly

Ual s,
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this argument has been put forward before, and in all pro-
bability it is correct, but the company may find it not quite
g0 correct as it :'k'infr'ﬂﬂ_ﬁ.' lk”["—“- it will be, It is lil'uil;!'i]_‘t' I!llltr'
true that there will be a large day load, but it is almost
equally probable that there will be the same evening peak
which there is now. and this will necessitate a large reserve of
power which will be idle during most of the twenty-four
hours, In the evenings of winter, for example, there will be
all the trains and light railways—if there are any —running.
The factories—if they are found to take to electric power
will all be running at their full with power and hght ; and then
there will be the company’s other lighting business, to which
it is certain to aspire. The argument is that all the various
and different directions in which rh*r!r'iril_\ will be -11I!|1ri|1'1|
will average one another, and that there will be an almost
even output. Of course, as we say, this mav be found to be
g0, but we verv much doubt if it will be—at all events, to the
extent foreshadowed.

The “statement " econcludes with an appeal to * every
person holding ofhice, either on a Town Council, Urban Ik
trict Couneil, Parish Conneil, or as n macistrate, in South
Wales," to support the work, and to further it by their aid,
and several directions are given in which this can be done.

Of course, this is a elever move on the part of the proposers,
who foresee trouble on the part of such persons and bodies,
and who have therefore endeavoured to take the buall L_'n., tho
horns and persuade these officials that the companv will
actually benefit the places which they represent,

A NEW h‘lt‘;.:’l':l]:h line between Madras and Caleutta
has now been practically completed Liclian Enqgineering,
1'.r|-[n_-l‘ conductors are used l'I!T'ir'l'l:'- for the new line, 20 as to
increase 1ts working capacity, The route chosen 15 wid Dhoud and
Mannad. A\ third lhine will also be constructed to connect o
Huni]'r.'t_'-. tor these lines. The copper WIres .||HT|;; the new route are
-l|lj]hllrtl‘1| on ol iHnlli:lillT'i_ 0 a2 to mummse the effect of the
aline atmosphere nlong the Coaet,

iy =
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Mi. HeExry HobosoX, the newly-elected President of the Man
chester Association of Engineers, dehivered his mnangural nddress
to Lthe members on Saturday  Iast, '[.LLH'.'_’ for ns -II]':_j:"uI Chas
tll'll'-'ltlllh (= .I":II|_"'I1H_‘I'|"'-, ; 'l.Ill'--|*:1'*~Ih-ll. he mﬂlrl, Lo Wi h ]'|l' 'h"..t‘-lu-ti
to draw attention was, whether i the race for the world's mecha
nical requirements we were holding our own, and, if so, were we
likely to continue to hold our own, He was no pessimist, but he
was of opinion that the conditions of production wounld have to
undergo considerable modification if we were to continue to
OCCTPY the foremost }l];u'u' i the rank of the mechameal Lt

ducers of the world. One of the modifications required had
reference to the relations bhetween 1.|.1-IP:L] and labour ; thesd
olgght under no crenmstances to be antnromstic. Although

HY | |-|'|.'-|'EI!|T there was nn --|-1'|1 1|'i-|r!.1_".,, an nnaer nrreént of
wntagonism  existed which prevented workmen from doing all
in their power to advance the interests of the emplovers,

workmoen them
Mecework. iff it could hwe Pt on an L--I'-|:;1.|1r!|' PR

which i the ]llh;' run were nlso the interes<ts of the
sl ves andd =0
formulated a= to meet all cases, scemed to him to |-!"-111i-t‘ a oo
and m such work as lent itzelf to o hxed basis
Gl Prices had I-l'-nn--i famrly suecessful ;: bl there was n Il} i the
A rate was fixed for the
the workman laid himself out to do lhas bhest,
course of [il:'r]u' bll'rﬂlul' LR l'\!lt'r’[- ard earned o
sum weekly,  Someone suwddenly discovered this,
the ground that he wias earming too much, the 'E-r"ll't'
wins eut down, the effect of which was to prevent the man usinge
his :|rl'-l .1t|.'r”II.'I' .1**!".'!" of
jnecewol K. which, 20 far ng he could J'l'l_"'l.'. must militate against
the system. Ths of -]-:l'-[uI!_‘- to meet the varving
prices of the article manufactured, It .|]-|-1=.H'n'-1 to him that n
the case of such manufactures as ndmitted of being worked on th
principle, the price paid for production shonld b
governed directly by the price obtainable in the open market fo
AT amle of the article,
necework

TS =-ll S Es
amber i thas case,

tain pece of work :
Tiu*
III]]-iI:ll T.lhll‘

*rlrnlllll tionn of 0 cor
andd an
and  on
TIH'H' Wil

l"l:lill"l'l.'lllil"= i TI’H' E':ITIIII',

WS a4 Wiant

]']t":'i W -l']-.

than
have to he .'lltul-tn,w],
and a system of idustmal partnership seemed to be a solution of
the problem, In this partnershop captal shonld have some fixed
minmmum rate of mterest, and the workman a fixed mimimuam rate

Somae ayvstem more q--m|r|'._-ln =1V

would. however. sooner or latoer

of wiares, the pronts rezulting, after these had been met, heing
dhivided e uallyv, or m some other proportion. between the twe,
1 . o)

Thiz scheme might” answer if profits were "alwayvs certain, bt

the ditheulty in that re spect wonld be met :]‘. not dividing
all the ]-rnhh when made, but LL--.-'!-m-_r im hand some Lty
portion to build up a reserve fund from which the minimum

interest on I“~'I'”-’l|| would be made n ecertaintv in the time of the
leinn vears, The workman s Wihres ]!I.'1"-i:|1;_' ||"t,“ i':"i"l‘ ‘i\'l'l"kl}. hi
would have nothing to receive at the end of the term unless profits
had been made, and he was inclined to believe that the imcentive
given by this method would be sueh as to ensure the desired result,
Tllli"L ilir.l 'IlHI.,'L_"IEH 1-1' deemoed |‘|:11E|'i..;ill_ :-_m] 'i{ '|]'|i1_-"|'1l h._- -':|.i|] H ]'I:H]
been tried and failed ; but he believed the tendency of the times
in several directions was to bring it within the range of practical
!_--rI!I['-ll.'h_ .'I.II'I. nt any rate. the rudhiments of such a scheme were N
anecessfnl "'!’l,.ltl_1t1.1i1| 'ilr l!“_- AT YIRTRALT T'“'l"‘i '”,.”“ __”“i ‘*"L‘I'I “'.'l'-ll.""‘ i“
wome districts, Mr. ||m"[-_r=..;. then ]'r"'il'l'iil_‘ll ta deal with thoe i.”_
crease of |I~-I'l."i|.'11 competiition 1 viirons branches of L'll;_flllﬁ't'r'l;lll.'.
In the locomotive building trade, he remarked, they were all aware
that a number of 1mportant orders had been recently placed in
\merica, owing, it to the mabihty of Enghsh hrms to
undertake the re juired |L-h'..-|‘_*~. With 1.'1-1,1.n-+| to  stationary
they all remembered what took place recently at Glasgow,
where, ont of o requirement for four large engme: for tramway
L Iiulr. LW Wiere nl'l-il.'r'u'-nl 11 "'.ll.ll.'l'ii'.'l.. -II-:iHHi.l, which ”““l Lo ]l'l.'
our bhest customer for steam r|||,:i|h--._ now =ent the largest Propor
tion of itz orders for stationary engines to one firm in Switzeriand,
Our supremacy in the shipbuilding and marine engzine butlding
'l|-,|-11-- Wil ;1?--- ]-t-i;tl,_" .1.-*-.1”1'1'. lll 1'1!!14']Ilhiu1}. “T ”.nuh:n-urli re
murked that when the present abnormal demand was over, and
the world =ettled down to n for work. then wounld come
the testing time ; the competition would not be contined to onr-
selves, and unless we took steps to place ourselves in a hetter
1 wition to meet the outsider, he was afrand we shonld in the end
ome ofl very |":l'“_".

wias sand

1'1::_I-1J:'*-.

‘H'l':lllllllt

TaE traction engines with Sir Redvers Buller's fores
in Notal are saud to be doinr excellent work., hauling the heavy
wasons ont of holes and aw LIn o= with the ntmost easi
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RAILWAY MATTERS.

ALt the London and North-Western Railway lines lead-
ing out of Crewe to the North are being widened, and three new
biridges will have to be erected.

A peruraTioN from the Leeds Corporation inspected
the Sheffield Electric Tramway system this week, travelling over

—a T

the completed section, nspecting the power house, and visiting the |

car shed, &e.

TrE Secretary of State for the Colonies has appointed
Mr. F. Bedford-Glasier general manager of the Sierra Leone
Government Railway. This railway is the only British railway
that is open for traftic in West Africa.

Tuk first work of extending the London, Brighton, and

South Coast Railway Company’s terminus at Victoria has been

commenced by the closing of the Grosvener Hotel, which the com-
pany purchased for £210,000,

Tue northern express from St. Petersburg to Ostend
in connection with the t service to London ran off the rails on
Thursday morning, the 11th inst., as it was entering the railway
station at Brussels, The locomotive and tender were overturned
and three passengers slightly bruised.

Tue declared value of locomotives exported from this
country last year was £1,468,467 ; in 1898 the value was £1, 483,600,
and in 1894 £750,039.  So that in the last five years the value has
about doubled, and n» doubt would have been higher had not the
Linilders been already very busy on home orders.

THE railway accidents in the United States in Novem-
her numbered 266, of which 122 were collisions, and 137 derail-
ments, Fifty-six persons were killed, and 204 injured. A general
classification shows that 11 were due to defects of road, 52 to
defective equipment, 53 to negligence in operating, 10 to unfore-
seen obstruetions, and 140 were ** unexplained.™

THEe death is announced of Dr. Edward H. Willimns,
of the Baldwin Locomotive Works, He was formerly manager of
the Pennsylvania Railroad, an appointment which he gave up in
1870 to become a partner in the above works, Dr. Williams was
75 vears of age, and was widely known by his many philanthropic
works in the United States.

Tax light railway movement al Aberdare was sum-
marily ended last week. At the inguiry an objection was lodged
which was decided to be fatal, namely, that the application of the
promoters dealt with an area entirely within the district of one
<anitary authority. 'The application was opposed by the district
council, the Taff Vale Rulway, and others,

Tue Great Northern Railroad of the United States is
introducing a system of profit sharing with their employés next
month, It is stated that the management has decided to recom-
mend to the stockholders a plan for a distribution of a large block
of the compauy's shares among the men who have been in the ser-
vice of the company for a certain number of years,

At Pontypridd last week the proposed light railway
for the Rhondda was the subject of pubhe inguiry. The oppo-
sition was strong, and amongst others the Taff Vale El.m Iway urged
the great expenditure that had been incurred to meet public needs,
Over a million and a-half ngers were carried at Pontypridd
annually, and over a million at Porth. Examination postponed

ai e olie,

OpERATIONS in connection with the extension of the
(slasgow and South-Western Railway from North Johnstone to
Dalry will shortly be commenced, The new railway will relieve
the great pressure of passenger and goods traffic on the main line.
At present the stations are situated at some distance from the
centres of population ; but on the formation of the new hne they
will be provided with more convenient travelling faciiities,

At Laxey, in the Isle of Man, a place famous hitherto
for its ancient water-wheel, there has just been completed a
hydraulic plant for working the electric railway between Douglas
and Ramsey during the winter months, The principal advantage
in connection with the use of hydraulic power at Laxey is that it
cnables the entire steam plant to be shut down for about seven
months in the year, during which time the pressure of traffic is at
0 minimurm,

As an apt illustration of the soundness of the views we
expressed lnst week concerning the value of fire-box surface, we
may cite a recent performance of Mr. D, Drummond’s engine
No. 719, fitted with water-tubes in the fire-hox. The engine
recently took the South African express weighing 390 tons withont
passengers or luggage from Waterloo to Southampton in five
minutes less than the booked time. The engine never lacked
steam of full pressure the whole way,

As evidence of the tendency towards heavier loco-
motives and longer trains used on American railways during recent
vears, some interesting figures have been published regarding the
weights of engines turned out by the Brooks Locomotive Works in
the years ]ﬂﬁ% and 1899, The average weight of the engines built
in the former year was 82} tons, and in the latter 121 tons, The
figures are hased on an output of 226 and 300 locomotives respec-
tively. The weights given are those of engine and tender in work-
ing order,

A FEw months ago we published a letter which gave
dletai]s concerning the routes likely to bhe taken by the projected
line of railway that will bring the railway system of European
Russia into direct communication with Russian Central Asia. [t
i« now announced that the sum of 100 milhon roubles will be
required for the construction of the line in question. The
Imperial Council discussed recently the Budget of Extraordinary
Expenses, and a vote of ten million roubles was then granted to
the Ministry of Ways and Communications for use during this vear,
The length of the projected railway will be 2000 versts, or about
15555 miles,

Tue Light Railway Commissioners held an inquiry last
week at Cheltenham into the application of a contractor, supported
hy the Town Council, to construct a line two and three-quarter
miles long through the streets of the borough, The scheme is to
connect the local railway stations with the summit of the Cotswold
Hills, a distance of six miles, thereby opening up the rural dis-
tricts at present untouched by any line, The scheme in itz complete
form was before the Commissioners a vear ago: but successful
ohjection was raised to its passage through a particular street. An
alterrative ronte was now proposed, and no serious objection was
taken. The line will be worked on the electric overheal trolley
system.

Tur Midland Railway Company is seeking powers to
raize £2.400,000 additional share and loan capital, of which
£600,000 may be raised by the issue of debenture stock, and
£1,800,000 by the issue of new preferred converted ordinary
stock, and new deferred converted ordinary stock, cr of Midland
Rallway 2, per cent. perpetual preference stock. Amongst the
general of the company for which the new cpital ‘s
soght is included the widening in Derbyshire, for a distance «f
three miles and three fnrlongs, from Chinley to New Mills. This
widening of the Dore and Chinley line naturally follows the com-
pany’s widening of its main line between Sheffield and Dore, for
the completion of which they are seeking further time. viz., to
extend for three vears from June, 1900,
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NOTES AND MEMORANDA,

THERE were 954 ships, of 267,642 groes tons, builtin the
United States last year. Of th's number 121 were steamships of
160,132 tons gross,

STEEL, as a shipbuilding material, was used in the

United Kingdom during the past year to the extent of 95°8 per
cent. The amount of iron used was only 1°1 per cent.

Tae Admiralty have appointed a civilian expert at
Plymouth to give a number of naval medical officers in the Royal
Naval Hospital a course of instruction in the use of the Rintgen
ravs in surgical cases,

Tue largest stemmers which were launched in the
United Kingdom during lust year are the following : Oceanic,

17,274 tons gross : Ivernia, 14,900 : Minneapolis. 13,750 : Saxon,
12,970 ; Saxonia, 12,750 ; Persie, 11,973,

['roy the retums ﬂmn]piled by Lloyd’s Register of Ship-
ing, it appears that, excluding warships, there were 538 vessels, of
%,ﬂﬁﬂ,?ﬁ] tons gross, under construction in the United Kingdom at
the close of the quarter ended 31st December last. This total
shows a reduction of 95,000 tons, compared with the same date
in 1898,

Tue amount of copper produced in the United States
last year—estimating the output of December—was 264,600 tons.
This amount includes the copper in sulphate, and shows an increase
over the production of 1898 hy about 10°5 per cent. This pro-
duction i= nbout 65 per cent, of the total output of copper in the
world,

Dering 1899, exclusive of warships, 726 vessels of
1,416,791 tons gross, viz., 714 steamers of 1,414,774 tons and 12
sailing vessels of 2017 tons, were launched in the United Kingdom.
The warships launched at both Government and private yards
amount to 35 of 168,590 tons displacement. The total output of
the United Kingdom for the vear were, therefore, 761 vessels of
1,585,381 tons,

AccorpinG to the annual statement regarding the ship-
building trades published by Lloyd's Register the tonnage of
vessels exclusive of warships—launched in the United Kingdom

during 1899 was greater by 419,000 tons in that year than in 1898,

and exceeded by 464,000 tons the output of 1897, As ards war
vessels the figures for 1809, which exceed those for 1887 by 735,000
tons, are less than those for 1898 by 23,000 tons.

AccorpinG to the report on the condition of the
metropolitan water supply during the month of September last by
the water examiner appointed under the Metropolis Water Act,
1871, the average daily sum;%‘ from the Thames was 143,035,685
gallons ; from the Lea, 20,190,011 gallons ; from springs and wells,
60,150,551 gallon= ; from ponds at Hampstead and Highgate, 1912
gallons, The daily total was 223,378,135 %'nllimn for a population
estimated at 5,989,033, representing a daily consumption per head
of 3730 gallons.

DurinG last year the three leading German shipbuild-
ing firms have been very busy on vessels for foreign Powers.
According to the Berlin correspondent of the Tiwes, these firms
have been engaged in building three armoured and four torpedo
cruisers as well as four torpedo boat destroyers for the Russian
Government. FEight small torpedo boats have been supplied to
Japan, and the Vulean yard last year built the Yakumo, a cruiser
of 9850 tons displacement, for that Power. The Schichau yard is
building torpedo eruisers for Italy. The Tamoyo, a torpedo cruiser
of 1080 tons displacement, has been built for the Brazilian Govern-
ment in the Germania vard at Kiel

A swinG bridge operated by electricity has been erected
across the River Charles in the Umted States, and connects Boston
and Charlestown. The bridge, with approaches, is 1920ft. long,
and the width 100ft. The revolving central section 1s 240ft. long,
and weighs 1200 tons. When turming it is supported on 70 steel
wheels, 26in. in diameter, which run on a track 54ft. diameter.
The plant for npemtinﬁ this portion of the bridge is contained in
a chamber below, and the motive mechanism consists of two
28 horse-power motors placed outside the power-house, one on
each side and above the cirenlar track. They are connected to
this by means of bevel gearing and vertical shafts, so as to equalise
the moving power.

At arecent meeting of the Committee on Black Smoke,
i Gl w, the sanmtary inspector submitted diagrams showing
the results of the mechanical 1mprovements for the prevention of
black smoke, adopted by certain firms. During the month of
November, 71 inspections were made of boilers and furnaces, and
135 observations were taken of chimneys ; 18 warning notices were
is31ed to defanlters, giving them one month wherein to effect the
necessary improvements. During the month 77 prosecutions were
taken against offenders, and seven convictions obtained. Since
the work was taken over by the sanitary department, 17 firms
have made alterations and improvements in their plant, five are
burning better fuel than formerly, and six have discharged incom-
petent firemen.

A GoverxMENT return, showing the number of fatal
accidents and deaths in and about the mines and :!uarrien of the
United Kingdom last year, has just been issned. There were 863
separate fatal accidents, involving 910 deaths, in mines of coal,
fire-clay, stratified ironstone, and shale, as compared with 828 acci-
dents and %08 deaths in the previous year, Of these, 424 accidents
and 433 deaths were due to explosions of firedamp or coal dust,
the remainder of the total being caused by accidents in shafts, on
the surface, and in connection with the underground machinery
and workings. In other mines not included in the preceding there
were 17 separate fatal accidents involving 58 deaths, against 31
accidents and 333 deaths in 1808, The deaths caused by accidents
in quarries numbered 117, a decrease of 17 compared with the
total of the previous year.

Tae United States Lighthouse Board is experiment-
ing with a megaphone and a siren whistle at the Falkner's Island
lighthounse station. The megaphone, according to the Engiusering
News, is 1710 long and 7ft. in diameter at the mouth, and stands upon
a circular platform 28ft, in diameter, upon which it revolves, When
the tube is due north of any vessel the ship will hearthe north signal
—a short, a long, and a short blast. If it is due west of a ship the
vessel will hear three short blasts, and 20 on, with a different com-
bination of long and short blasts for each of the eight point= of the
compass. The signals are fifteen seconds apart, and the apparatus
makes a complete revolution in two mioutes, All the sounds indi-
cating the varions dircetions are regularly classified, the western
being longer than the eastern signals, and those indicating south
being shorter than those for signalling north,

Tur eminent surgeon Sir William MacCormae, has
written to the Laneet from the seat of war in Sonth Africa giving
his experiences of wounds made by the Mauser bullet. It appears
that this missile bores a small, clean hole right through the part,
and the aperture of exit can hardly, if at all, be distinguished
from that of entrance. The wounds are on the whole aseptic, and
heal rapidly under a simple antizeptic dressing, Sir William gives
numerous instances of the comparatively simple nature »f the wounds
which have come under his notice. In one case where the bullet
must have pierced the stomach no symptoms of such injury were
noticeable, the patient taking food as usual. Even when perforat-
ing the lungs only a small amount of hwemorrhage appears to be

roduced, and again when a comminuted fracture of a bone of a
imb has been produced complete consolidation ol the broken bone
may resnlt, thongh the fracture was necessarily compound,
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MISCELLANEA.

Tae Chicago Main Drainage Canal was opened on
January 2nd. by turning into it the waters of the Chicago River.

Tue new United States battleships Kearsarge and
Kentucky are to be placed in commission at an early date.

Tre Admiralty have ordered a third-class cruiser to be
laid down in Devonport dockyard forthwith. She will be 310ft.
long, have a speed of twenty knots, and be armed with sixteen
quick-firing and two Maxim guns,

It is stated that the Niagara I'alls Power Company
has petitioned the Treasury Department of the United States to
levy a tariff on current generated in Canada and transmitted across
the border into the States. This course is being taken in m:dt.-r
that the Ontario Power Company shall not compete in the United
States with the petitioning concern.

Tae report of the Registrar-General on the publie
health states that the deaths registered last week in thirty-three
great towns of England and Wales corresponded to an annual rate
of 29°1 per 1000 of their aggregate population, which is estimated
at 11,610,296 persons in the middle of this year. (‘roydon had the
highest death-rate, namely, 371 per 1000, and Cardiff the lowest,

namely, 16°1 per 1000,

| lected from the tables of trade disputes in 1899

THERE is an outery in DParis against the behaviour of
the drivers of motor carringes, who appear from all accounts to
have a supreme disregard for all rules of the road. Some time
azo officials were appointed to ““keep an eye” on antomobilists,
but they do not seem to have met with much success, probably
because they have to depend upon their limbs to catch the offenders,
It seems likely that more rigorous steps will shortly be taken to
limit the legal speed of these vehicles.

AN evening paper calls attention to the dangerous prac-
tice which is common in this country of leaving horses unattended
on the public highwayvs, Always a risky proceeding, both for the
horse and the public, it is now more than ever to he deprecated,
on acconnt of the presence on the roads of what our contemporary
cnlls the ** panting wotor car,” 1f horses are to be left unattende
some means should be adopted to prevent them breaking away
when startled.

It is satisfactory to note from the information col-
published in the
Lehouy tiazette that last year was freer from important disputes
than any vear in recent times. The number of workpeople affected
by disputes in 1889 was about 2°1 per cent. of the total number
emploved. The percentage was 5°5 in mining and quarrying, 4°9
in textile trade, 36 in building, 1'? in metal, engineenng, and
shipbuilding, and less than 05 in other trades,

Lasr Tuesday the Belfast Harbour Cominissioners
granted the firm of Harland and Wolff a thirty-one yvears’ lease of
their present holding and of all additional ground required for pur-
poses of extension. As a result the removal of part of this firm's
works, of which rumours have for some time been current, will not
now be necessary, The Commissioners have, it is said, also decided
to build new graving docks suitable for warships, on conditions
mutually agreed upon by the above tirm and themselves,

Tue President of the Board of Trade on Wednesday

received a deputation of residents in Marylebone on the subject
of the defective supply of electric lighting in that parish by the
Metropolitan Electric Supply Company. Mr. Ritchie said the
grievance of the consumers been thoroughly made out. The
company was liable for breach of contract with their customers,
but the only legal remedy was that of summoning the company
before n magistrate, and getting them mulcted in penalties. He
hoped the deputation would do some good by having ventilated
the subject,

AMONGST the killed of the garrison at Ladysmith is
Lieutenant John Pakeman, a native of Derby, and grandson of the
late Mr. Pakeman, who was head of an important department of
the Midland Railway. His father was also connected with the
Midland line. John Pakeman was educated at Christ's Hospital,
and on leaving school entered one of the Midland Railway depart-
ments, But he soon threw up his appointment, and enlisted in
the Royal oons, He left this regiment to join the Imperial

‘li.ighﬁ Horse, with which body he was serving when he met his
eath,

Tue Times, which is usually so well informed in
technical matters, contained on Tuesday last a paragraph headed
‘““ New Bridge for the Tugela,” which is not quite aceurate in all
its details, We read that the bridge *“was to be of Siemens-
Martin steel, 105ft. long, 16ft. 6in. wide, and weighing 750 tons."”
As will be seen from our description on § 71, this is only one of
seven spans, each of them 105ft. long, tive being for the Tugela
Bridge and two for the bridge at Frere. Moreover, the span
weighed 105 tons, and not 750 tons, which is rather greater than
the weight of the whole seven spans,

I'RoM a report recently made by Preece and Cardew on
the cost of lighting railway carriages by electricity, it appears that
the total annual cost

per coach would be £13 16s, 6d., based on the
cost of fitting and running 400 coaches with an average of twelve
lamps of 8-candle power per coach. The total capital outlay for
lighting this number of coaches is estimated at £32 000. ese
figures somewhat exceed those contained in a report on the subject
by Mr. W. Worby Beaumont some months ago, and show that the
capital outlay would be about 50 per cent. higher than for com-
pressed oil gas for equally effective lighting, while the gas would
cost about 25 per cent. less for supply and maintenance.

OwinG to the growth of the incandescent system of
gas highting in Germany, proposals have been made to reduce
greatly the candle power of the gas provided, with a view to
cheapening its production. At Magdeburg, says the American
Manwfactuisr, the question has been seriously debated as to whether
it would not be well to reduce the candle power from fourteen, its
present value, to ten, and finally to eight. Experiments show that
when used with an incandescent mantle, the poor gas has in certain
cases giveneven more light than the rich, Thus, inone series of tests,
a burner of this type was supplied with gas ranging in candle
power from fifteen to two, and the latter actually gave the best
light. Probably it contained a considerable amount of hydrogen.
With the recent improvements in water-gas manufacture, a gas
rich in this constituent can now be very cheaply produced.

At the Westminster Palace Hotel on Tuesday, a con-
ference was held of conlowners and representatives of the Miners'
Federation with reference to an agreement entered into provision.
ally on December 7th last at a meeting of the Conciliation Board.,
which recommended a continnance of the Board from January 1<t
—the date of the expiration of the previous agreement - for a
further three vears, tm.- maximum rate of wages to be raised to
60 per cent, above the 1888 standard ; should this be accepted, an
additional 5 per cent, to be granted from the first making-up day
to be paid on the next making-up day. This proposal, which
brings up wages 45 per cent. above the 1888 standard, was accepted
by all except the Lancashire miners. Hence the present confer-
ence. As a result of the conference, it was agreed that the owners
throughout the Federation area be recommended to advance the
rate of wages O per cent. on the 1888 standard to surface labour
engaged on the pits, banks, and screens manipulating the coal.
"%'he new siandard is to take effect from the first making up in
Jannary,
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TO CORRESPONDENTS.

In ovder to avoid trouble and confesion we fad it pecessary ta inforin
f'ﬂrn';:ju.i;nﬂ-u.fa fhat letters ai vaguiay add ressed fo he 'u.:l'hh-r', ddd wadepded
Tor dngcction o this eolwimn, aiesl on all caseg b aecanpicied by a Ly
q_-.r“'n'u‘u; .’-H-'fn'lt,r ilérerted -'r_rr the wrviter lo fl-i-mar-':.f; etaneld H-I'Hmj.il'ht. vt orider
that ansieers pevvived by v moay be Jovieapded (o their destination., No
notier can be taden of communicationg which do nol comply wath these
i nal ruelions,

w N Al letters intended Jor insertion iv THE ENQINEER, or ronfaining
guestions, shouwld be accompanied by the aome and address of the aeriter,
wol necassarily Tor publication, but as a proar’ af good faith, No notice
whatever can be taken O nonRyFinaua i it ion A,

" We canant wadertale to retuira dirawings or

therefare, voquest corvespondents to bevp copes,

pien i eeripls > are muat,

REPLIES.

D. D. (Leicester).—The apparatus was described in our issue of the 10th
February, 1809, The maker is H. W. Neild, of Victor Works, 89,
Blackheath-road, London, 8. E,

ExcaLipvrR.—When you are ready we shall be happy to make the facts
known. You are for the moment only one of a great many who have
more or less recently invented rifle shields.

A CorrgspoNDENT.—It would be impossible to give all the rules concern-
ing ships' boats here. You can obtain a copy of the rules, ' Merchant
Shipping (Life-saving Appliances),” from the Marine Department of the
Board n?'l‘tw:im The air chambers in a lifeboat must contain one cubic
foot of air for every ten cubic feet of boat eapacity, and one person
shall be allowed for every ten feet of capacity.

H. M.—Land and buildings with fixtures attached, and which cannot be
separated from the security, are proper subjects for a mortgage. l.oose
chattels, such as those you mention, which a mortgage wonld have
power to sever and sell separately, ought to be included in a bill of sale.
Oeeasionally difficulty arises in determining what may be included in
the mort and what must go into a registered bill of sale. Yon
would do wisely to consult your solicitor,

MEETINGS NEXT WEEK.

Liverroorl ENGINEERING Sociery.—Wednesday, January 24th.
‘“ Defects in Iron Castings,"” by Mr. David Brown.

Tue IsstiturioNn oF Jusior ExaiNgers.—Saturday, January 27th, at
6.30 for 7 p.mn., at the Westminster Palace Hotel, Fifteenth Anniversary
Dinner.

CLEVELAND INstrrorTioN ofF ENGINEERS.—Monday, January 22nd, at
7.30 p.m. Paper, “ The Pnenmatic Pyrometer with Autographic Re-
corder,” by Mr. E. A. Uehling, Middlesbrough.

THE IxsTITUTION OF MECHANICAL ENGINEERS.—Friday, January 26th,
at 8 p.m. Paper, ‘* Water Meters of the Present Day, with Special Refer-
ence to Small Flows and Waste in Dribbles,” by Mr. Willianm Schin-
heyder, Member, of London,

Tue IxstituTioNn ofF Civii. ExaiNgEeErs.—Tuesday, January 23rd, at
8 p.an. Ordinary meeting. Paper, * Swing Bridges over the River
Weaver at Northwich,"” by Mr. J. A. Baner, M. ﬁlﬂt. C.E.—Friday,
January 26th, at 8 p.m. Students' Meeting. Paper, * The Simplon
Tunnel,” by Mr. C. B. Fox, Stud. Inst. C.E.

Tur InstiTvTioN ofF ELECcTRICAL ENaINERRS.—Thursday, January 25th,
at 8§ p.m., at the Institution of Civil Engineers, 25, Great George-street,
Westminster, S.W. Adjourned discussion on the Report of the Institu-
tion's Visit to Switzerland. Paper, ‘* An Electrolytic Centrifugal Pro-
cess for the Production of Copper Tubes,” by Mr., Sherard Cowper-Coles,

Member.

Socrery oF ArTs.—Monday, January 22nd, at 8 p.m. Cantor Lectures.
Four Lectures on ** The Nature and Yicld of Mctalliferous Deposits,” by
Mr. Bennett II. Brough. Lecture 1.: Deposits in which ores of the
useful metals are met with—Beds, veins, and masses—Classifieation of
ore deposits—Methods of mining formerly employed—Recent improve-
ments.— Wednesday, January 24th, at 8 pon. Ordinary Meeting.
Paper, " Local Government and its Relation to Parish Water SBupply and
Sewerage,” by Mr. W, O. E. Meade-King, M, Inst. C.E,

Paper,
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FRENCH SHIPBUILDING.

Oxce again the French naval programme has shifted,
and now—provided always that a fresh programme is not
evolved between the time that these lines are written and
their appearance in print—the pretty theories of a guerre
de course are at a discount. The battle squadron is, for
the instant, the order of the day, and ten battleships,
together with ten large armoured cruisers, are spoken of ;
while the building of two out of those nine submarines
that figure in the last parliamentary return is postponed
to the Ewigkeit, and generally the * new school™ has
been repulsed. As for the submarines, the countermand-
ing of the two latest is, perhaps, hardly a question of
schools, since their particular type-ship, the Narval, does
not appear to come up to requirements. She is said, in
fine, to exhibit a tendency to float bottom upwards—a
state of things that *'is expected to interfere with the
comfort of her crew, and to hamper her docility,” all of
which we are quite prepared to believe, given the truth
of the reported instability. Ixperiments with such com-
paratively unknown factors as submarine boats are, how-
ever, one thing; the proposed construction of fighting
ships upon accepted models, another. It is this last that
we propose to examine.

I'irst, as to cause. Hitherto the I'rench programme
has been governed by that of Great Britain, and the oppo-
nents of big ships have always pointed out that if I'rance
lays down a battleship extra, this country replies with a
couple. Therefore, they have argued, it is useless to build
battleships with which to fight perfidious Albion. ** I'ast
eruisers ' has been the watchwords of this party, and for
a vear or two its influence has been visible in I'rench
shipbuilding. Craft like the Guichen, Chateaurenault,
and others, very swift and very lightly anned, have been
built specially for that form of piracy known as the guerre
de course. After embarking upon this programme, some
one in authority seems to have started thinking ; and the
wisdom of building **a multitude of swift cruisers " —
about three is the present total of the multitude—got
called into question. Swift the Guichen undoubtedly is,
but everything is sacrificed to speed and coal, so that one
of our second-class ecruisers could, in vulgar parlance,
knock her into a cocked hat inside a few minutes. The
result of these deliberations was that the Guichen idea
was abandoned, an armed liner being every whit as suit-
able for piratical purposes. Thereupon armoured eruisers
were laid down; vessels able to tackle our protected
cruisers without much risk, but—except on paper—slower
than the Guichen type. To these we have replied with
the Cressy class and others, and on this particular line
things seem to have erystallised—the Guichen folly is not
likely to be repeated. Indeed, the IFreneh are now con-

tinually asking themselves why, having evolved such a
really splendid type as the Dupuy de Lome, they ever
started building anvthing else.” Expense, and the desire
of each Minister of Marine to be original, seem to be the
two chief reasons why. However, at present the ship-
building barometer is at ** set fair"" in the Dupuy de Lome
direction. A third reason may be casually alluded to.
Great Britain never built any ** reply "' to the Dupuy de
Lome. In the innocence of their hearts the Irench
administration of the period assumed that we recognised
some cardinal defect in that ship, and here was an addi-
tional argument in favour of something more cheap and
showy. Actually our neglect of the Dupuy de Lome idea
should rather be attributed to oversight on the part of
past British Admiralties, and the fact that our people,
too, were at that time very eager to find something cheap
and showy. The Dupuy de Lome is not a new ship, her
armour is by no means of the latest patent; yet, seeing
the angle at which it is inelined, we much doubt whether
anything under a big gun could get through it. - And we
incline to fancy that the Dupuy de Lome could stand up
to our Cressy better than the far more modern Dupetet-
Thouars.

So much for France's eruiser programme; we now
come to the battleships. These, we think, owe the idea
of their inception to Germany—it has dawned upon the
IFrench that England is not the only country with n
navy, and that while the problem of the best kind of
fleet to render safe a policy of pin-pricks has been under
discussion, the German navy has been creeping up.
Already, in case of a Franco-German war, Germany
could defeat the French Northern Squadron and blockade
the Channel coasts till reinforcements arrived from the
Mediterranean. If Germany's programme be left un-
answered, then that Power will be well ahead of I'rance
on the sea. At present, taking vessels of the first and
second battle rank, Germany has five completed—the
four Brandenbergs and the Kaiser Friedrich der Dritte.
Against these France has the Brennus, Bouvet, Jaur¢-
guiberry, Charles Martel, Massena, Carnot, Charlemagne,
and Gaulois—eight ships, five of which belong to the
Mediterranean., True, France has the four Jémappes
type, and the Courbet and Dévastation re-armed—or
about to be—as well as some other vessels, such as the
Magenta, Formidable, and Baudin, of doubtful fighting
value, and which Germany has ships to meet. Half of
these, again, are at Toulon, and altogether Germany
would be in a fairly good position to make things un-
pleasant.

Of the ships being completed, Germany has one, the
Kaiser Wilhelmm der Zweite, while France has the St.
Louis, Suffren, and Henri Quatre—this last quite a
second-class ship. This more than preserves the balance,
perhaps, but it does little else. In the matter of battle-
ships Eui]ding France has one other, the Iena, in hand.
Germany has about half a dozen. This spells a probable
clear superiority for Germany in the near future, unless
Russia helped France, and Russia has not much with
which to help despite the parliamentary return. If,
therefore, France is not prepared to concede naval
superiority to Germany she must begin to build battle-
ships at once, for—neglecting the new programme—
Germany, as she is, stands to get ahead of her old rival,
and to be able comfortably to beat her in detail. And
since it is hardly conceivable that France will permit
this, we may look during the next few months to hear a
good deal more about the * glorious mastodons,” and a
good deal less about the ** brave sous marins.” While
these last have been winning imaginary future victories
over perfidious Albion, Germany has plodded along and
mended her weak spot in the war of 1870-71. The
guerre de course ideal, like several other of her ideals,
seems likely to cost I'rance pretty dear. Luckily for
her, she seems to have awakened just in time ; and if the
new programme is carried out she will still remain an
important naval Power.

AN AMERICAN LABOUR STRUGGLE.

AN account of one of the most remarkable struggles
between capital and labour which has ever come to our
ears forms the subject of an article in the current number
of the Engineering Magazine, 1t is written by one of
the persons directly interested, Mr. H. M. Norris, of the
Bickford Drill and Tool Company, at whose works in ('in-
cinnati the trouble arose. We must be content merely to
outline the full history which Mr. Norris has written.
The dispute was brought about by the introduction of the
premium system of paying for labour, and as the plan ix
not very well known in this country a few introductory
words about it may not be out of place. The premium
systemm was invented some fifteen years ago by a Mr.
Halsey, and has been suzeessfully used by a number of
American firms. Its object is to increase the output of
machines by encouraging the individual workman. An
estimate is made from existing data of the average time
occupied in the machining of any particular piece of work.
This average is called the time limit. And as long as the
workman does not exceed this figure he gets paid at the
current fixed rate of wages. But if, on the other hand.
he accomplishes the work in less time, he is paid a per-
centage on each hour or part of an hour that he is under
the limit. There is, it will be seen, absolutely nothing
which ean be construed as disadvantageous to the work-
man. With average industry he gets the full wages at
which he is engaged, and by taking more pains or develop-
ing greater skill he is able to gain a premium.

In the majority of the establishments where the
system has been tried the workmen have been open-eyed
to their own interest, and have gladly embraced the
chance of earning larger wages. But at the Bickford
Drill and Tool Company's works they were blind to the
advantages, and, as the tale unfolds, the company was
obliged to withdraw the scheme. The story is worth
following with some little care. Feeling that the men
would find some difficulty in distinguishing between the
premium plan and piecework, Mr. Norris introduced the
<vstern with the greatest care and tact.  He began on one
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of the oldest hands and explained the principle of the
arrangement to him, and by degrees spoke to others
about it till most of the leading hands were working
under it. He then thought the time was ripe to intro-
duce it generally, and had the necessary time cards
printed. On the back of these a brief outline of the
system and the conditions were printed. One or two
quotations may be made with advantage. * A time
limit once fixed will not be changed, except through the
introduetion of new methods of doing the work, so there
need be no fear of earning too much money. Those who
earn the most will be worth the most.” **Premiums
will not be paid on any work that is not completed to the
entire satisfaction of the foreman. FEvery workman must
satisfy himself before commencing a piece of work that it
will finish to the required size. All premiums will be paid
on the first regular pay day following the completion of
the work upon whin!; they were earned.” The conditions,
it will be seen, were put plainly and honestly before the
men, and there was no suggestion by the men—=so far as
the story goes—of any.unfairness on the part of the em-
ployers. I'or a short time the plan seemed to be working
well, but one day & man came with a claim that a mistake
had been made in the time limit on some wall radial arms,
He had, he admitted, gained a premium of 1-40dols., but
thought he should have rveceived more; his contention
being that a man who saved an hour should be paid for
t"e entive hour—** piecework was better than the preminm
plan, but he did not want either of them, and would
sooner go on as he had been doing before the innovation.”
It was pointed out to him that he need not take the extra
money, there was nothing compulsory in it, but he
remained unsatisfied, and the trouble began. Time,
instead of decreasing, began to go up, and at last, in order
to make an example, the worst offender was dismissed,
several others left in sympathy. The firm made an
endeavour to restore peace, but as the men insisted on
the reinstatement of the discharged workman and the
firm refused to allow him to return, the matter ulti-
mately ecame into the hands of the International Associa-
tion of Machinists of Cincinnati, and after this associa-
tim—a similar institution, apparently, to any one of our
ulions—had vainly endeavoured so secure the man's
return, the strike collapsed and the others went back to
work. On the next pay day Mr. Norris went to several
of the men and said, ** There is a premium due from last
week ; would you like it enclosed in vour envelope ?"" and
in each case the answer was * No.”" Loth to give up the
plan, an attempt was made toconvinee Mr. Seigreat—the
agent of the Association of Machinists—that it did not
infringe on any of the rules of the union. He confused
it with piecework, and refused to be convinced. As
some of his remarks give the key to the men’'s attitude it
will be as well to quote them. ** He persisted in con-
founding the premium plan with that of piecework and
other systems, classing together and pronouncing as bad
all methods tending towards increasing a workman's
output. He declared them to be simply a scheme of the
employer to augment his bank account at the ultimate
expense of the working man. He said he believed all
such systems worked injury to ooth the employé and
the emplover—to the former by engendering a feeling of
rivalry and discord among the men, and to the latter, by
compelling him to accept inferior work.” The difference
between the premium plan and piece-work was explained
by Mr. Norris. It was shown that under the latter ** the
wage cost per piece of merchandise remains the same, no
matter how great the inerease in output of the workman;
hence, if the piece prices are fixed too high, the manu-
facturer must either cut them or continue to pay extra-
vagantly for his work;” but ** under the premium plan
half the saving in wages goes to the workman and half to
the employers, rendering a cut unnecessary, even though
the time limit should prove considerably higher than
necessary.”" Later, the grand master of the International
Association of Machinists confirmed Mr. Seigreat’s view.
In his opinion labour could derive no benefit from the
scheme. He took the position that if work was done
in less time, the output would be greater than the firm
could dispose of, and the number of hands would be
reduced till the output was reduced to the original
amount.

Although Mr. Norris's story is not yet complete, we
have enough before us to show plainly the attitude of the
American workmen to progress. It is an attitude which
we imagine will astonish not a few people in this country.
Rightly or wrongly, many of us have been under the
impression that the Yankee artisan was particularly wide
awake to his own interests. We have always supposed
that what unions there were rather encouraged individual
enterprise than choked it, and that in all works a healthy
rivalry existed. We have even been told by American
writers that the success of American methods is due to
the encouragement which is held out to and accepted by
American workmen. We have been informed that this
is particularly the case with machine tools. That the
development of this particular branch of engineering
ncross the water was directly attributable to the interest
which the mechanies took in discovering means of
reducing time, and comparisons unfavourable to the
Fnglish workmen have been drawn with no little
frequency.

Presumably the men of Cincinnati are not as those of
other cities. They are under the thumb of a union which
15 at least as stern and impartial in erushing the indi-
vidual as any of our similar British institutions, and
seem quite as anxious to prevent the natural develop-
ment of industries as any European people for the last
two centuries. The men's position has been clearly
defined by both their representatives, and it must be
said in fairness to them that they have adhered manfully
to their opinion in face of evident disadvantages. They
have laid down a principle which may be read in a very
faw words. Increased output means decreased occupa-
tion. The more work that one man can do the less the
number of men required. It would serve no useful pur-

pose to point out again the shortsightedness of this poliey.

It has been drummed again and again into the ears of the
workman, but he is none the wiser. History does not
appeal to him in the way that a deduet.'.fm from
apparently plain  and Htrfught-fnr*.}'m*d facts does.
A foot-note to Mr. Norris's article contains the
observation that * theory takes account of all
the conditions that can be discovered aj.nd caleu-
lated ; practice deals with all the conditions there
ave.” Can we do better than recommend workmen
the world over to digest that observation well 2 Theory
thus defined is the rock they split on. Considering only
such facts as they with biassed eyes can see, and caleu-
lating only from the data immediately under their hands,
they have formulated a principle which leaves out of
account a most important factor. Would they hu‘t tak_e
the trouble to ﬂt.m!l:.' past records, they would find 1t
difficult to find a single case in which the means of
increasing production have led to a permanent reduction
of the muu\}er of persons employed. As we all know,in
the majority of cases increased output, by :.*.'hatever
means brought about, has been followed by an inereased
demand, and consequent increase in the size of
factories.

THE FEDERATED MINERS IN SOUTH WALES.

Tur meetings of the Miners' Federation al Cardiff
concluded on Friday last week, too late for more than a
summary reference in these columns; and the secrecy in
which the proceedings were, for the most part, c-nn-:h:mtwl.
made anvthing like an intelligible account of the delibera-
tions impossible at the time. Friday was an open day,
and so was the forenoon portion of Wednesday : but the
remainder of the four days’ session was practically held
in closed caucus fashion, which the best friends of the
colliery population regard as a tactical mistake. It was
not only a tactical mistake: it waz an error in policy
attended by sundry unfortunate and mischievous conse-
quences, There was a Presidential address after all, but
it was thrown over to the second day, and instead of being
an ** opening '’ statement, it fell into the category of the
thin slice of beef within an old Vauxhall sandwich. It
was placed before the public as the unconsidered trifle
which they were to be permitted to digest or discard as
they chose. That is the worst of these semi - public
gatherings. One expects a free and frank exposition of the
grievances, of the position, and of the remedies suggested by
the representatives of nearly half a million of the active
mining community. We are only allowed to know half
that goes on; and conjecture, however shrewd, as regards
the other half is as apt as otherwise to distort the nature
of the proposals the speakers are dealing with in camera.
It is clear enough that we were right in deseribing the
assemblage of the PFederation in the South Wales
coalfield as a distinet and defiant challenge, the very
gange of battle, to the advocates of the Sliding Scale
system of wage adjustment. It stands to reason also
that by the sheer preponderance of opinion, con-
verted or coerced., the Sliding Seale arrangement is
now to be regarded as in its moribund days. Some
are for its immediate extinction: but they are mani-
festly in the minority. The bulk of the South Wales
miners have declared themselves in favour of denouneing
the Five Years' Agreement in as legal a fashion as time
and chance allow. Butthere is scarcely mention of this
contingency in Mr, Pickard's deferred address, or in the
“official " reports of the discussions, and all that is
conmununicated on a vital issue is at extra - official
luncheons, or the itinerant distriet gatherings which
alone represent the ancient missionary spirit of the
Miners' I'ederation of Great Britain. Mr. Pickard's
postponed speéch, nevertheless, commands notice, and
the remark must be made by way of preface that in his
observations ex cathedra he was more sensible, more
moderate, than in the free-and-easy speeches he made on
sundry platforms in condemnation of the South Wales
Sliding Scale and its supporters. The Sliding Scale system
is not a fetish. There may be idealisim, but not necessarily
perfection, in the phrase, or the mechanism it deseribes.
It has, however, served the purposes of an exceptional
district like South Wales since 1875—since 1879 on the
present standard—and there needs to be some proof
better than that presented by Mr. Pickard why a Wages
Board would be a superior institution to create in its
place.

It marked a new era in South Wales, and in the
history of the organisation, said Mr. Pickard, that the
members of the I'ederation should be able to meet in
Cardift; to meet with the consciousness that South Wales
was with them ; and to know that Welshmen had
proved such ** good fighters " during the long strike of
1898. The ** whole country,” he declared, sympathised
with them when they were put in a corner, and were
struggling to disentrammel themselves from the fetters of
the Sliding Seale. ** Sliding Scales, it would on all hands
be admitted, were made to enable commereial men to run
the show easily, so that whether prices advanced
or fell, these men made their contracts fit in to
secure profits all the year round. In times of
adversity, as in times of prosperity, the lawyers
had always work before them; they were always
secure of their payments, and the men of the sixpenny
dividends came in last. The coal merchants, with rare
exceptions, were the people who could live better and
longer under Sliding Scales than either the colliery owner
or the workmen.” Then followed an echo of the
insidious teachings of Mr. D. A. Thomas, M.P., and one
or two other men among the ** Outlanders’™ of the Coal-
owners Association. ** In good times, as in bad times,”
said Mr. Pickard, ** coal was sold at a profit. The coal-
owners said that the middlemen swallowed the profits.
If that was so, then they, as workmen, must do all they
could to oust the middleman from his position. South
\_‘e’ﬂ!m was now an integral part of the Miners' Federa-
tion. Having come to this point, it remained for them
to determine how this new relationship was to obtain
for them—the colliers—anything more than the bare
necessaries of life.”  Here eame the word of promise

to the ear. and there is no need prematurely to eriticise
the value of the promissory note. * As far as South
Wales was concerned, there could be no question as to
the benefits which the Federation could confer upon its
mining population. Thanks to the 30 per cent. minimum
in the Federation area, the workmen had obtained about
£6.000,000 yvear by vear more in wages than they could
have obtained if that minimum had been nlteret_i as the
yercentages ran between 1871 and 1874. Taking the
L'I.Et ten yvears, the workmen had ﬁee‘ured, owing to this
minimum, about £60,000,000 extra in wages, and even
though in ordinary ciremmstances the owners would have
declared themselves unable to pay it, now when the
45 per cent. had been obtained, it would mean to every
man in the Federation at least about B_s.per waal&.ur nearly
£9,000,000 per annum ; and this without taking South
Wales. or Durham, or Northumberland into caleulation,
Was not that result worth the effort, and more especially
as it was procured in a quiet and ordinary way ?""  The
moral of it all, according to Mr. Pickard, is that these
vesults have been achieved by methods—* quiet and
ordinary," possibly —but quite {'qnf.rm'_\' to the peaceful
and automatic processes of the Sliding Seale based upon
average selling prices f.o.b. But what about the Concilia-
tion Board of Wages ? The trade reports in THE LINGINEER
have explained the character of the work such boards
have done in the North, even the North of Mr, Keir
Hardie. or the more easterly North of Iife and Clack-
mannan. What is it that Mr. Pickard has to say as to
the applicability of the Wages Board in South Wales
as a substitute for or an amendment of the Sliding Seale ?
-« Some people,” he went on to say, * complained
that the Coneiliation Board drove men out of the
organisations, and that there was nothing left to fight
for. If the Board of Conciliation ruled the
standard rate of wages, the local unions at home must
look after the fluctuating work in the pits, because it was
the little fox which stole away the grapes. Let them be
well warned that it was their unity which consolidated
their power. Without aggressive Unionism, with the
force of individualism behind it, the members could make
no headway, either locally or in the general field of
action.”

It is not worth while to follow Mr. Pickard through his
comments upon the Compensation Act, for we are all
familiar with the deficiencies and perplexities of that un-
fortunate measure ; or in his strictures on the apathy of
both political parties as regards the Mines Regulation
Amendment Bill; or in his dexterous skating over
thin ice in urging still the idea of an eight hours day from
bank to bank. Mu. Pickard himself was explicit enongh,
and we are free to say that he has no opinions that he
need conceal. But hereanent subject after subject, and the
very subjects we all feel concerned in, were relegated to
the mystery of the closed chamber. It was only on this
day week, at the concluding meeting, that the veil was
withdrawn on a spectacle of a divided camp over one of the
most stalwart proposals, one could fairly call one of the
most truculent, proceeding from the Presidential chair.
It related to the eight hours working day from bank to
bank, an absolute impossibility in South Wales until the
men make some concession in the direction of working
three shifts in the twenty-four hours. There appears to
have been a conflict of opinion at one of the earlier closed
meetings over the Federation proposal for an amendment
of the Compensation Act: that, namely, for a eompulsory
minimum payment for injury within three days of the
accident, and before the facts could be inquired into, or
the collier's share of responsibility ascertained. The
Welshmen objected to this as too exacting, and inei-
dentally it was stated that the Act had so far worked
well for the Welsh miners, most of the elaims having been
settled without passing through the Courts The more
important schism, however, appeared on the motion that
this Conference should continue with unabated vigour to
agitate for a legal eight hours” day ** from bank to bank.”
A Scotch delegate confessed that in this matter they had
not made the progress they looked for: they were more
hopeful seven or eight vears ago; and he supposed none
of them was sanguine enough to think that in the next
year or two the measure would be carried into law. A
Merthyr delegate said his branch had at last withdrawn
their opposition to the **bank to bank™ limit; but it was
evident that he did not speak for the whole of the Welsh
colliers., The President ultimately evaded the difficulty
by remarking that an amendment to one clause wonld
probably lead to the shelving of the whole question, and
at his suggestion the original motion and amendment
were withdrawn,

— —
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THE DYNAMICABLES.,

SomE eighteen years ago, when electrical engineering was
in the earliest stages in this country, a small society was
formed, which included in its ranks all the leading electricians
and electrical engineers of the day. The first title of the
society was “ The Electrie Are Angels,” but this was almost
immediately altered to ** The Dynamicables,” The society
was in no sense public. The members met and dined to-
gether at varying intervals. There were no speeches made,
no toasts drunk, but after dinner some member started asub-
ject for discussion—electrical, or mechanical, or physical—and
information was interchanged. After a few years, the Insti-
tution of Electrical Engineers superseded the Dynamicables,
and the society ceased toexist. By happy thought, it oceurred
to Mr. C. W, Biggs—one of the first of the Dynamicables—to
get up a dinner at which should be assembled all possible
surviving members of the society. The dinner took place at
the Whitehall Club on Wednesdav night, and about five-and-
twenty members, including not a few leading men in the
profession, were present. Major Crompton was in the chair,
supported by Mr. Alexander Siemens, Professor Perry, and
Mr. MacFarlane Gray. Although it was against the rules to
make speeches, the oceasion was seized to bid Major Crompton
and the band of fifty volunteer electrical engineers who accom-
pany him to the Cape, God-speed. Major Crompton, in &
brief reply, explained how it came to pass that he was leaving
kngland for South Africa. After the melancholy death of
Dr. Hopkinson, Major Crompton was asked to (ake over
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command of the corps of Volunteer Electrical Engineers.
He did so with some reluctance professionally, but he had
gone on in the hope that some better man than himself
would take his responsible post. No one had stepped
forward, and so it had come to pass that he had had to
pick from some two hundred and fifty men fifty for special
service, They were all good men—men who sacrificed
much, who gave up appointments, relinquished business,
risked their future prospects, and were ready to imperil their
lives in their country's cause. He was proud to lead such
men, and yet sad that the need for their services should have
arisen. Their work in South Africa would consist in making
themselves generally useful. Telegraphing, electric lighting,
and signalling would occupy them. Much use would be made
of traction engines, and Messrs. Aveling and McLaren had
worked day and night to provide plant.
went fully determined to do their duty, come what would.
In very touching words he thanked his friends for their good
wishes, and trusted that the day was not distant when they
would meet again rejoicing, The dinner was in every
respect a suceess, and it is possible will be the first of a
SCrIes,

PEACE AT THE PITS,

ANOTHER guarantee for peace in the coalfield for a further
period of three years was given in London on Tuesday, when
the Coal Conciliation Board met, after a lapse of several weeks,
to consider the wages question throughout the area covered
by the Miners' Federation. An arrangement has been come
to whereby the last obstacle in the way of amicable working
in the British coalfield for the next three years is certain to
be cleared. That obstacle was the 5 per cent. advance for
surface men. The resolutions passed cover three points. The
first sets forth that in consideration of the agreement for a
continuance of the Conciliation Board from the 1st of January,
1901, for a further period of three vears at the present
minimum and increased maximum to 60 per cent., the pre-
sent rate of wages to underground labour will be increased
from the first making-up day in January by 5 per cent. on the
standard. The second resolution provides that for a
further period of three years from the first making-up
day of January, 1901, the rate of wages is not to be
below 30 per cent. above the standard rate of 1888, the
present minimum, and not more than 60 per cent.
above .the standard rate of 1888. The third resolution,
which is the sequel to the other two, provides that during
the period of three years from January, 1901, the rate of
wages for underground labour is to be determined by the
Conciliation Board within the limits mentioned in the fore-
going resolutions. The decision to recommend a 5 per cent.
advance to the wages of the surfacemen was come to unani-
mously ; but this could not take the form of a definite reso-
lution, as the Conciliation Board has no power to enforce an
arrangement in the mine which they can only recommend
to the owners in the various districts. The resolutions
which have been arrived at, and the recommendation added
thereto, may be taken as indicative of general confidence in
the continued prosperity of the coal trade for several years to
come. The present prices for the various kinds of coal
justify the abnormally high wages which have now been
fixed upon ; but should there come a reaction in trade, which
many competent judges anticipate within the period men-
tioned by the new arrangement, there could scarcely fail to
be a recrudescence of trouble in the coalfield which would
require all the diplomacy of coalowners’ and miners’ agents
to get over,

THE ROYAL YACHT.

Tur unfortunate mishap at the undoeking of the new
Royal Yacht at Pembroke has given rise to a good deal cf
speculation.  We may, or may not, ever know the whole
truth of the matter. Probably we never shall. The Pem-
broke correspondent of the Naval and Military Record tells
us that :—** According to the account given by eye-witnesses
the ship, which was previously resting safely on the keel
blocks suppoerted by numerous breast shores, gave three
lurches immediately after she floated. The rising tide lifted
her off the blocks, thus relieving her of the shores. Instantly
that occurred she gave a slight list to port, then fell back
slightly to-starboard, hung therc momentarily, and again
heeled to port. The starboard shores fell out while those on
the port side jammed as they fell between the side of the
dock and the ship's side, and assisted to force the keel away
from the line of blocks towards the opposite side of the dock.
She ultimately steadied herself at between 22} deg. and
25 deg. from an upright position, but the opinion 1is generally
held that if the bow had not come in contact with the upper
end of the dock, the counter being brought up on the caisson
and the port bilge on the keel blocks, the ship would have
continued to fall until her masts reached the roof and walls
of the adjacent armour-plating shop, or came against the
dock side.” There seems to be no doubt that the
ship was, like several Atlantic and Australian liners, what
sailors call “ tender,” and sensitive to the addition of
extra weight on one side or the other. But it does not,
therefore, follow that she will be unstable when she has all
her coal, water, and stores aboard, to say nothing of water-
ballast. There are experts who predict that in sea-going
trim she will prove a perfectly safe and stable vessel. But
until those responsible for her are a trifle more communica-
tive, opinion can be but speculation.

LONDON STREET TRAFFIC.

Now that the London County Council is taking energetic
measures to improve the appearance of our streets and is
endeavouring to meet the ever-increasing traffic in London,
appears to be a fit time for calling attention to a serious evil,
and one which, strangely enough, appears to have been almost
overlooked. We refer to the heavy wagon traffic which takes
place between Ludgate-hill and Charing-cross, The whole dis-
trict is comparatively hilly, and it is not an uncommon sight
to see a lurry heavily weighted stuck half-way up Fleet-street,
or more frequently upon any of the numerous streets which
lead from the Embankment to the higher level. The stoppage
of one such large wagon in the main thoroughfare is enough
seriously to disturb nearly a mile of traffic, and although
widening the streets might mitigate, it will hardly remove the
evil. It has oceurred to us that if some means of assisting
heavy carts from the Embankment to Fleet-street and the
Strand—or even along these roads themselves—could be intre-
duced, much wearing out of patience and of horseflesh would
be obviated. Such a means is at hand. The pressure mains of
the Loondon Hydraulic Power Company are laid under Fleet-
street and the Strand, and there could be but little diffi-
culty and expense in erecting small hvdraulic bollards or
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capstans at the corners of several of the steeper streets to
help horses hy means of towing ropes. For this purpose a
clear space of about one cubic yard under the pavement
would have to be found, and we believe this could easily be
done. The bollards themselves would occupy no more room
than the corner posts which are erected already at many
places, in fact they might be so constructed as to take the
place of these posts. The system would be inexpensive, and
the use of the bollards might be paid for by the users, or
provided by the City free of charge. In either case the key
for supplying the pressure might be in the possession of either
the pct::ic91nﬂn on point duty, or might be kept in some shop
close by,

VICKERS-MAXIM QUICK-FIRING GUN,

IT is interesting to compare the equipment of the Vickers-
Maxim quick-firing field battery, supplied to the City of
London Volunteers, with the service equipment, making
allowance for the different character of the pieces. The
calibre is 75 mm.—2°57in,—the gun being the same as that
supplied for the armament of the Nile boats in the last Soudan
campaign. The ammunition is * fixed,” the projectile and
charge being inserted by means of a brass case with central

fire. The carriage is fitted with spring buffers, the gun barrel |

recoiling about a foot in a jacket carrying the tmunnions, the

trail has a form of spade to check recoil, and there are brakes |

which can be applied to the wheels. The recoil is by these

means so completely controlled that the gunner who lays the |

piece is able to remain seated on a seat on the trail. Four
projectiles are surpliﬂd——ﬁhmpnel with time and percussion
fuze, common s

124 b, and lastly, case shot. The last is

COLOURS OF HEATED STEEL CORRESPONDING
TO DIFFERENT DEGREES OI' TEMPERA-
TURES.*

By Marxser WHiTe, and F. W, Tavror, Bethlehem, Pa,

THERE is, perhaps, nothing more indefinite in the industrial
treatment of steel, than the so-called colour temperatures, and as
they are daily used by thonsands of steel workers, it would seem
that o few notes on the subject would prove of general interest,

The temperatures corresponding to the colours commonly used
to express different heats, as published in various text-books, hand-
books, &c., are =0 widely different as given by different authori-
ties, it is impossible to draw any definite or reliable conclusion.
The main trouble seems to have been in the defective apparatus
used for determining the higher temperatures. The introduction
of the Le Chatelier pyrometer within the last few years has
placed in the hands of the scientific investigator an instrument of
extreme delicacy and nccuracy, which has enabled him to deter-
mine the temperatures through the whole practical range of
influence, and led to the establishment of new melting and freezing
points of various metnls and salts, which are now accepted as the
standard in all scientific investigation. There has not, however,
been published any results with the Le Chatelier pyrometer seek-
ing to establish a correspondence of temperatures with colonr
heats,

The first work done in this line, of which we are aware, 18 that
of Dr. H. M. Howe, some eight or nine years ago. His results,
however, have not been published, and with his kind permission

| we are enabled to give them here : -

wll, ring shell with percussion fuze, the |
- weight of each being

said to be efficient up to 500 or 400 yards ; the shrapnel time |

fuze provides for 5000 yards, up to which the gun is sighted.
The muzzle veloeity is 1575 fool-seconds,
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SINGULAR ACCIDENT ON ELECTRIC TRAMWAYS.—A curious acci-
dent happened to the Sheffield Electric Tramway system on
Monday. Fierce flames were ohserved to issue from the electric
switchbox at the bottom of West-street. Instantly the tram
service on all the city routes was stopped, cansing much surprise
and alarm. The fire brigade were called out, but they could do
nothing. The flames from the switchbox, which had frightened
the assembled crowd, who drew back fearing an explosion, ceased
immediately the current was cut off, and the brigade did not
linger to contend with the smoke which poured from the hox,
bearing with it a strong bituminous smell. An examination
showed that in some way at present unknown the insulation sur-
rounding the conductor in one of the underground cables had
hecome defective, and had canght fire from the electric sparks,
This insulation, being composed of bituminons material, hurned
rapidly. The defective part was close to the switchbox, and only
a short length of it was burned, the damage being repaired in
about half an hour. Before this could be done, however, it was
necessary to cut the section heneath the switchbox. These boxes
hold the cables which convey the enrrent from the power station,
and by switches in the hoxes the electricity is carried up the
street standards on to the trolley wires, The boxes are a quarter
of a mile apart, and the current can easily be taken along the
trolley wires for that or a greater distance, It is to secure equality
of pressure that the wires are fed from the boxes at intervals, but
when the accident occurred the feeding power of the switchboxes
was dispensed with, The insulation which oceurs in the trolley
wires opposite every switchbox was bridged over by C(orporation
workmen standing on a tower car, and the current was carried
over the wire until the switchbox further on was reached. when
the feeders then came into operation. '

Degrees Cent, Degrees Fuh,
Dull red . ., 1125 to 450 1022 to 1157
Full cherry | 700 1202
Light red .. : R0 s i 1542
Full yellow ! - G50 to 1000 . 1742 to 1882
Light yellow .. 10054 1922
Very light vellow 1 1060 2012
White | : 11546 2102

The nomenclature nsed for colour heats differs with different
operutors, but in our investigation we have adopted that which
seems more nearly to represent the actnal eolour corresponding to
the heat sought to be represented. We have found that different
observers have quite a different eye for colour, which leads to quite
a range of temperatures covering the same colour. Further, we
have found that the gquality or intensity of light in which colour
heats are observed-—that is, a bright sunny day, or clondy day, or
the time of day, such as morning, afternoon, or evening, with their
varying light —influence to a greater or less degree the determina-
tion of temperatures by eye,

After many tests with the Le Chatelier pyrometer, and different
skilled observers working in all kinds of intensity of light, we
have adopted the following nomenclature of colour scale with the
corresponding determined values in d Fah, as best suited
to the ordinary conditions met with in the majority of smith
shops: -

Degrees,

Dark hlood red, black red .. .. .. .. .. .. 0%
Dark red, blood red, low red . . A 1050
Dark cherry ved.. .. .. .. 1175
Medinm cherry red | 1250
Cherry, Nl vl o vi s i oo enl v s sw B8
Light cherry, bright cherry, sealing heat,t light

L R e O e S S AL
Salmon, orange, free scaling heat 16540
Light salmon, light orange .. .. 1725
TGN 5 unt sk dht TS 1825
Light yellow . 1955
White el L1

With the advancing knowledge of, and interest in, the heat treat-
ment of steel, the foregoing notes, it is hoped, may prove of some
value to those engaged in the handling of steel at various tempera-
tures, and lead to further and wider discussion of the subject, with
a view to the better understanding and more accurate knowledge
of the correct temperatures, e importance of knowing with
close approximation the temperatures used in the treatment of
steel cannot be over-estimated, as it holds out the surest promise

of success in obtaining desired results,

This demand for more accurate temperatures must eventually
lead to the use of accurate pyrometric instruments ; but at present
the only available instruments do not lend themselves readily to
ordinary uses, and the eye of the operator must be largely de-
pended upon ; therefore, the traiping of the eye, by observi
accurately determined temperatures, will prove of much mntar?lﬁ
assistance in the regulation of temperatures which cannot he
otherwise controlled,

TRAIN SERVICE T0 AND FrROM PaRrIS.—The South-Eastern and
Chatham Railway announce that on and from the 14th January
certain alterations and improvements will be made in the services
to and from Paris, v4 Dover-Calais and Folkestone-Boulogne,
which will be appreciated, more especially in view of the forthcom-
ing Paris Exhibition. The Northern of France Railway Company
has for some time past been building new rolling stock for use on
its international express trains, e carriages are of the most
modern corridor bogie type, with lavatory accommodation. A
sufficient number of these vehicles has now been completed, to
enable the 9.0, 10,0, and 11.0 a.m, services from London and the
corresponding return services from Paris to be exclusively composed
of these new carriages between Calais and Boulogne and Paris, and
it will arrive five minutes earlier than at present, and vice versd, The
9.0 a.m. morning service will also have a restaurant car added
between (alais and Paris, and the departure from Paris will be
made at 9.30 instead of 9.0 a.m., arriving in London as at present,
The afternoon service, »d Bonlogne, now leaving Paris at 3,45 p.m.
will be timed to leave at 3.30 p.m., and on and from February 1st
this service will be due to arrive at Charing Cross 17 minutes
earlier than at present, viz., at 11.15 p.m.

ANNUAL DINNER OF OLD STUDENTS OF THE Rovarn Scroon oy
Mings.—Mr. H. (.. Graves finding it necessary to retire from the
honorary secretaryship of the Old Students’ Dinner, a position
which he has filled with such ability and success for eight vears, it
is thought that, over and above the recogmition of Mr. Graves
work by his nomination as chairman of the forthcoming annual
dinner, the eminent services which he has rendered to the Old
Students deserve some further mark of acknowledgment. It is
proposed, therefore, to present him with a loving cup with a suitable
mscription, accompanied by an album containing the signatures of
the subsceribers, without mention of the amount subseribed. The
following gentlemen have formed themselves into a Committee to
romote this object :-~H. Bauerman, chairman of the dinner,
8#2: Bennett H. Brough, chairman, 1884 ; A. . Charleton,
chairman, 1896 ; Francis l%*hmd ate, Registrar of the Royal School
of Mines: W. H. Greenwood, chairman, 1895; W. Gowland,
chairman, 1883 ; F, W. Harbord, chairman, 1899 : F. E. Harman
chairman, 1884 ; H, W. Hughes, chairman, 1888 : T. K. Rose
chairman, 1807, Subseriptions shonld be sent to Mr. F. FI te
Royal College of Science, South Kensington, or to Mr. Hngh (',
McNeill, hon, sec. of the Dinner C'ommittee, 29, North Villas,
Camden-square, London, N.W., not later than January 15th,
1900, in order that the presentation may take place at the Roval
School of Mines dinner on January 26th, 1900, i

* Ameriean Society of Mechanieal Engineors.

| Heat at which seale forms and adheres, i.e., does not fall away from
the piece when allowed to cool in air,
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SHAPING MACHINE.

AT a time when we hear more than enough of the invasion
of English markets by foreign engineers, it 1s pleasant to
know that there are still fields in which the old-time reputa-
tion of the British machine tool maker still lives. We have
recently received from Loudon Brothers, of Glasgow, a
photograph and some drawings of a double-headed shaping
machine constructed by them for the Creusot Works, The
photograph and the drawings we reproduce on this pagi
The bed of this fine machine is 20ft. long, and the base is
broadened out s0 as to give great ngidity. Its exact form is
seen best in Fig. 1. There are two heads which are entirels
independent, being driven by separate gearing at oppcsite
ends of the machine. The gearing consists of a five-step
cone and a double-spur gear, giving in all ten speeds to cach
head. The power 1s transmitted through two long shafts
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Figs. 1 and 2—BED AND DRIVING GEAR

which run the entire length of the bed, and cn each of which
there slides a wheel keved by a feather which drives large
wheels fixed at the backs of the heads. Another screw is
nused for traversing the heads aleng the bed., This serew is
fixed, and nuts fitted 1n the heads, and rotated by hand
wheels ﬂlrt-llj.:ll _El':ll'i”j{ cause the movement of the heads. A
system of cams and ratchet wheels can also drive this gearing
to give the feed ; the amounts are Lin., (Hin., ¢in., and Jin
per stroke of ram. One of the heads 15 illustrated in Fig. 3,
i which part of the ram is also shown. Attention may be
directed to the broad wearing surfaces cf all the parts. The
rams are centrally driven—a distinct advantage—Dby a Whit-
worth two-to-one quick-return motion. The arrangement is
illustrated in the upper part of Fig. 2. They have a stroke
of 32in. The connecting-rods are exactly behind the centre
of the tool slides, and are firmly fixed to the driving dises
and rams by two 14 bolts at each end. The adjustment is
made by hand, The tool slides themselves are of cast iron,
but the tool holders or clappers are of steel; they bave
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BLE-HEADED SHAPING

LOUDON BROTHERS, GLASGOW, ENGINEERS
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angular and vertical adjustment. The worm segment can be
used for cutting internal curves. An automatic feed can be
applied to the vertical adjustment when required. There
are three tables, the form of which is seen in the engraving
and in Fig. 1. They are carried on plates hung on the fron

\

Fig.

3 -DETAILS OF HEAD

of the bed, and are moved horizontally by serews fixed in
the bed —=ce Fig. 1-—-and vertically by bevel wheels and
serews fixed in the plates.

NEW TRAMWAY GENERATOR AT LEEDS.

SoME three weeks ago the Leeds Corporation started their
new additional generating plant for the electrical tramwavs.
We have had an opportunity of seeing this at work. The
dynamo is multipolar, and has been manufactured by Green-
wood and Batley. The engine has been supplied by John
Fowler and Co., I.imted, and i1s of the horizontal eross
compound tyvpe, The evlinders are 29in. and 55in. in
dizmeter, with a stroke of 32in. The steam pressure at the
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boilers is 125 1b., and the full working load is 300 indicated
horse-power, the emergency load nearly reaching 2000 indi-
cated horse-power. Superheated steam is employed, a super-
heater of special form being placed between the two cylinders.
The speed when fully loaded is 120, and when light 122 revc-
Intions per minute. The

engine has been designed

| "
+h and 1ts manufacture and

- g erection superintended by

4 Mr. J. F. Marshall, of John

T Fowler and Co., Limited,
; " and it certainly does both

g == ; him and the makers a large

amount of credit. On the
occasion of our wvisit we
watched the plant at work
for nearly two hours, Du:-
ing this period it workcd
with hardly a sound. It
had been started to work
just when its erection was
completed, and had run
almost continuously ever
since, and was, a week agc,
doing some twenty -one
hours’ work a day and
driving the whole of the
clectric tramways in the
town, the original machi-
nery being used as stand-
by, and one boiler having
heen laid off. The valve
gear is positive action Cor-
] liss without trip of anmy
kind, and the govermor 1s
extremely sensitive, and,
moreover, fitted with multi-
plving gear, so that s
governing action on the
expansion valves is instan-
taneous. Often and often
while we were watching it large increases or decreases of the
load, amounting on occasions to from 800 to 1000 hors-
power were suddenly thrown on or off in accordance with
the exigences of the traffic. The engine in each ecase
responded without a sound, and while we were observing the
tachometer there was never a greater variation of speed than
2 per cent, By listening alone one could not possibly tell
that the load was not quite constant, but when closely
observed the clean action of the governor could be appreciated.
The engine is running jet condensing, the pumps being
worked bv a bell erank driven off the tail end of the low-
pressure piston-rod. The boiler steam passes through the
jacket and cylinder covers before it reaches the interior of
the high-pressure cylinder. Thence it traverses n sSuper-
heater supplied with live steam from the boiler, and 1s lh:i"ll
led to the low-pressure cylinder, which is jacketed in its
sides and covers. The result is that the steam remains dl’\
right up to the time when it is finally exhausted. An In-
dicator cock on the low-pressure cylinder gave us an oppor-
tunity of observing this for ourselves. The steam here was
absolutely dry, and there was no water of any kind. In
addition to the governor already mentioned there are two
further safety governors, one mechanical and one magnetic,
to close the main stop valve should the speed or voltage for
any reason exceed a specified maximum. In a future edition
we hope to give detailed drawings and description of this fine
engine,

= .

A ~NumBer of signalmen and torpedo-men of the
Channel Fleet have jll"l{'li [u'“].lmr;q_r‘j]}' the 1"f,"{'r‘l‘|[‘.l-l'l '.I.l{‘fl'pi'df'-‘
School at Portsmouth for instruction in wireless telegraphy. ‘This
ystem 1€ to be installed on the Majestie, Magnificent, Hanunibal,
and Jupiter, belonging to the Channel Squadron,
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THE NEW COLENSO AND FRERE BRIDGIS.

OrRrR readers will remember that durnnge the nnhitars
L rations 'H] Natal the ]rl'ii!'_:i“- over the '|'1I',_'_e'].1 River af
(‘'olenso and over the river at Frere have been destroved by
the Boers. With wonderful promptitude the Natal Govern-
inent at decided nof to ive Lhe order for th
reinstatement of both these but to make the new
structures of a stronger and heavier type than the wrecked
hridees, so that thn-}.' cottlld withstand the heavien ".".t'i'_'.]'ll 0]
modern and mcereased trathic. for such
were fortunatelv in existence, and 1t remained
entrust the manufacturer with their construction, With this
object tenders were invited, both 1n this country
America, and in the result the order for the work was given
Lo the Patent Shaft and Axletree ( ompany, of 1"-1".-|~|i|u-=-|;lll_x
This firm undertook to deliver the first shipment of one span
i s1x weeks from the date of the order. .
on the 21st of December last, at a most inconvenient time,
seeing how near it was to the Christmas holidavs., The first
span was, as a fact, finished last Saturday, the 13th inst., and
deducting Christmas and Boxing davs, and three Sundays,
the work had actually occupied nineteen working days

Our 1llustrations above and on page 66 show side and end
views of this.one spuan, the [1]lrr1r.-='r';|1:'h- 11;Hil|: been taken on

rce l'.I'II"1

bridges,

Drawings bridges

And 11l

The order was mven

C ]

Monday afternoon last, just after the structure had been taken
over by the Natal Government officials. It will be observed that
it had been entirely erected in the company’s works. This, of
course, represents time, severaldaysatallevents, and, as a com-
parison, we may mention that not only was this not done by
the makers of the Atbara Bridge, but that the edges of the
II].iJ.L-t_'H n_'t_;ml}r_ui]!_’_: this E'!i-.ilr_.{u_: were not ]nhnul] or finmished,
The p!dniug involved 1u the span of the Tugela Bridge was
no less than 7500ft. run. Moreover, this span, as will be the

Oniy Ly

il =i "-'-;l]l |]|I ".'~]||r|-' il I||--|'||. i||I||;_;- -~ Wils L1=0) |.~.|||-l1'1f- with
Docker’s special * Hermator 7 oxide paint.
There are to be 11 all SEVEN spans ol TUSH ||r|r;_:|-.||'|4 Five

of these spraans are lor the bridee at
two are for the river at

Colenso, the remaiming
Fiach span will weigh some
105 tons, exclusive of rivets, and there are 69.000 rivet holes
to be drilled in each span. Siemens-Martin
factured at the companv’s works, 1s used throughout.

Frere,
steel, manu-
In @
carly ssue we hope to give drawings of one of the spans, and
shall then enter more minutely into detail than in the present
instance. We may say here, however, that the bridees are
both 1dentieal, SHAVINE i the number of Spans, that they nre
i intended to accommodate one line of
3ft. Gin. gauge, with space for pedestrians or horse traffic

wide., and are

It will be mteresting to go somewhat deeply into the
manner i which the work has been carmed out in such an
extraordinarily l"-.'lll'l“['i1'r1l"~ manner, We were enabled to

gather the following information when we inspected the first
span on Monday last :
December 21st.
of material had been rolled at the company's
‘L'-.rII'L*-, ‘n-nl:‘r.i ;lIH] :l]rllrnu'li im\ I]il' "’"-..'I[.L] | Il""l.l'r'fI!Hl'IlT E11TI1Ieer.,
and SO O] Ehr I|L|Ei'.-- W e ;|1'l|]t|||_'-.' on the ]nl;|||Lr|_: 11104 ]lim.h‘_
About 100 men and bovs have been continuously at work omn
the order, but though these have worked Iate, there has pra

tically been no night work. The quickness with which the
nrst span wis 4'|_|]|:];r||_-1rrl, and the remainder of the work
taken i hand—for two spans are now completed and work
begun on the third, fourth, and fifth spans, while the whole
of the material for the seven spans 1s rolled, cut to size,
tested, and approved—is the result, so we are informed by
the company's officials, of the manner in which the workmen
have t'L':~1r"ll=lL'l.i to the call made Uupoll themn. J_;"-L'!'_'f 11141
and boy, from’the manager of the bridges department, Mr
Kunowles, downwards, having done everything in bis power to

T]u' III'I-'|I'|' Wils H'i'n':;"-i'li at ¥ a.m. on
By 5 p.m. the same dayvaconsiderable quantity
soIme 1O tons

VIEW

WEDNESBL RY

OF SPAN

[,"\!-|"~.|.||.'."ﬁ

further the work 7‘~'n1:!|i|'-q bevond in;nl» was 11 stoeck when
the order The firm had made the original
Colenso and Frere llliii._'_:l s 1 1877, but the new bridges are,
as already mentioned, of different pattern. Hence new tem-
plates had to be made, and the men in the template depart-
ment voluntarily worked right through Christmas. The
company 12 certaimly to b 1'1|1|f_:,'r‘;tlH];1'[1-1i on the Iu'r_n]”!:{itnﬂr-
with which the work 'II.|“ been L'-r]||'[!|!|:'[|'ull ;11]1E (B0 II']':["-..]“JL_" H|[1'1| |
staff of workpeople as to render this possible, '

W ol EML 'I"..l'li_

DOCKYARD NOTES.

THI T"'~|Ii]ﬁ|=-l|l.ltlli.1. ]mxﬂ:'_; :-L-r|a|+l--h-+l for =olilh
ampton, has returned to Portsmouth, reaching Spithead last
Saturday afternoon,  After doing her final steam, cunnery,
and torpedo trials, she will come into harbour, coal. and
leave for Japan next week Her gunnery and torpedo trials

-H""‘H’LHI: rrend Interest AMmongst .|."|F1,'|||u---= naval ofhcers.

RS0 Al

a1l !'I':l:'Fir:on all of them trom the other 4!1}"‘ NoOWw
building in thas country are at Portsmouth this weel:.

e new French naval programme mcludes the build-
g of ten first-class battleships and ten big armoured

cruisers. Work upon the two latest submarines—Narval tvpe
15 suspended at present.

I'ne Dutch naval programme for 1900 provides for building
two more second-class cruisers of the Gelderland tvpe. A
ten years programme has been put forward, which includes
three 1mproved Evertsens, five of the Koningen Regentes
tvpe, and three small monitors armed with 8in. cuns in
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turrets, three other monitors —these we have heard of before
—seven cruisers— Gelderland type—twenty one first - class
torpedo boats, twelve small torpedo boats, and fourteen gun-
boats for the Dutch East Indies,

Tar needs of the American navy have been summed up as
follows :—For coast defence, 46 monitors, 34 coast defence
battleships, 32 cruisers, 26 destroyers, 74 torpedo boats, and
50 submarines.  For other purposes, 24 first-class battleships,
50 armoured cruisers, 20 protected cruisers, 26 gunboats, and
84 destrovers —altogether a large order and a tolerably
expensive one,

By the timeo these lines are in print the long-delayed
Pandora will have been floated out at Portsmouth, and
hopes are locally entertained that she will be ready for her
trials by the summer of 1903,

Tur Admiralty have ordered the Drake to be expedited and
launched as quickly as possible, a course against which the
authorities at Pembroke dockyard are said to be protesting,
as experience has shown that to launch ships in an early
stage at that yard eventually delays them, owing to the
difficulty in armouring them afloat. Rapid completion of
ships is not, however, the forte of the present Admiralty, to
get them into the water as quickly as possible—save always
in the case of the Pandora at Portsmouth——is the thing they
like. 1t swells the total of ** ships launched and completing,”
and serves to impress the nation, Hanky-panky has not vet
quite retired from Whitehall and Spring-gardens.

Quite a number of newspapers now contains letters
advocating armour-protected troops—a question to which
Tar ExciNeger has already referred. The prime difficulty,
as we have pointed out, is how to transport the armour. A
report—to which, however, we hardly feel disposed to attach
much credence—is going round to the effect that Russia—
which generally sees the newest thing—is questioning the
advisability of armouring sailors serving the guns of such
ships as the Rossia. The idea is that small particles of shell
umﬂmmiug powder could thus be kept out, at the cost of a
slightly reduced rate of fire perhaps. The moral effect would
be great, no doubt, as 3-pounder and 1-pounder shells would
thus be discounted unless thev actually hit a man. TIn the
old days our knights in armour used to go afloat ; it will be
curious if the ancient idea of armouring the hull—for this
idea is old as the hills—is supplemented by the armoured men
of old time. Should the ship sink, of course they will drown:
but so probably will everyone else in the ship that goes down.
In a modern naval battle it 1s absolutely certain that there
will be no rescue of the drowning. It will be quite impossible.

Tue cruiser Pigque is to be commissioned at Devonport on
the 15th of February for service on the China station. At
Chatham the Blenheim is being brought forward for serviee.

Tur new destrover Eleebra —from Ulvdebank —has success-
fully passed her official trials at Portsmouth.

Tur Kent—of the 9800 tons KEssex class—will be * laid
down" at Portsmouth on February 1st. At Devonport a
third-class cruiser of an improved Pelorus tvpe is to be laid
down at once. At Sheerness two sloops, the Espiegle
and Fantome, are to be commenced. They will be twin-screw,
of 1075 tons, 185ft. long by 30ft. broad, and armed with six
4in. quick-firers. They will, of course, have no fighting
value, being intended for ** police duty."

TrE French cruiser Tage is being ** transformed ™ again.
This time it is to remove all the woodwork, an operation that
has necessitated pulling her to pieces almost. She is to be
re-boilered and re-engined, so that coupling this with a
previous re-construction, she will nearly approach the
proverbial Irishman's gun. Little of the original Tage save
the shell can now remain. The ship and her engines were
fully illustrated in Tue EXGINNER some vears ago.

TuE current Le Yachi contains a photograph of the Russian
gunboat Giliak, with a descriptive article that follows
tolerably closely one that we gave in this column some weeks
ago. There is also an article on French cruisers, and an
article concerning the American submarine boat Argonaut.

- —

GUNS IFOR THE WAR.

Wi wish to correct a mistake which crept into our descrip-
tion of * Guns of Position, and Siege Guns for the War,"
January 5th, page 6.

By a slip the gun in Figs. 1 and 2 was called 4:7in. instead
of 5in., and this was carried into the text. As correctly
stated in the article on * War Material,” page 21, the 5in.
gun is mounted on the 40-pounder carriage, and the 4:7in.
;m tl:ll:“t of the Gin. howitzer, and the cuts are correctly drawn
or this,

TENDERS,

PEMBROKE DOCK,

For the following materials and works, for the drainage of
Pembroke Dock —northern outfall for the Pembroke Town
Counail, viz., 750 vards run 2ft. 6in. cast iron outlet pipes,
840 yards run 7ft. by 6ft. storage culvert, 450 vards run 3ft. 6in.
by 2ft. 4in. brick sewer, 8500 yards run earthenware pipe sewers
or thereabouts, together with manholes and other contingent
works, and the erection of a pumping station with engines, pumps,
and rising main complete. Beesley, Son, and Nichols are the engi-
neers for this work,

£ g, .
Pethwick Bros., lymouth 33,725 0 0O
E. Powell, Pontypridd .. . . J1,060 0 0
B. Cookg and Co., Westwinster .. 81,683 0 0
Geo, Osenton, Westerham . 30,567 0 0
W. L. Meredith, Gloucester ., 30,058 2 @
Thos. Taylor, Pontypridd .. 20002 15 9
J, and T. Biuns, Portishead . 20,750 0 0
F. G. Bugbird, 'enygroes .. . 206500 0 0
James Dicksop, Bt. Albann .. .. ., .. .. .. 28571 0 0O
Win. Underwoud apd Brother, Dukinticld (accepted) 28,500 0

LETTERS TO THE EDITOR.

( We do wot hold ourselves responsible for the opiwions o, owr
correspundents. )

WEAPONS AND WARFARE.

Stit, - The flood of eriticism, which threatens to swamp the Eng-
lish Government, the English War-office, and the English army,
appears to me to be unreal, frothy, and lacking in u=efulness,
Possibly 1 shall not do better than some of those whom | presume
to answer : yvet | faney that what | have to say may possess ,.-u.:h
small value as may be claimed for that which has not been said
before, and is intended at least to direct thought imto a new
channel. 1 .

Nothinz seems to me to be easier than to sit u_t-hulr :?fnd
dictate to a typewriter that which comes uppermost m a mind
astonished by the sequence of events unanticipated, and ontside
the limited experience of the author. That which seems to come
uppermost in ll"leul-at-ruat; is the notion that our generals ought to
have known all and everything about Boers, their weapons of war,
and their methods of fighting ; and it has been argued, even by the
more temperate, that however ignorant we might be about Boer
guns, we ought to have thoroughly understood what our own guns
can and cannot do.  Now much of this seems to me to be nonsense ;
and it is written because the writers have not taken thought. They
may rest certain that there is a cause for everything, and they
ought to have sought ont this canse, and not finding 1t, foreborne
to animadvert. o doubt all the facts will be made known by-and-
bye, and eriticism should for the moment be confined to such acts,
operations, deeds, failures, and successes us are understood, and
the purport, method, and result of which are fully comprehended.

To illustrate my meaning, | will take the question of the merits
of our larger weapons of war. We have sent guns to do some
particular work, and the guns have not done it. Had we any
possible means of knowing beforehand whether they would or
would not? The answer must be that the effects of shell fire, for
example, on the ground occupied by the Boers must be a matter
of conjecture, simply becaunse this is the first time shells have been
tried under the special conditions, [ am sure you would not care
to cumber your space with all that might be said on this point.
The experience acquired in India and elsewhere may be cited : but
my answer is that all experience of that kind is just as likely to be
misleading as leading. It is a recognised fact that even apparently
minute differences in the character of the ground which it is
attempted to clear by shell fire, will so modify the effects that they
may mean failure or success to the people nsing the shells.
Again, we have rifle fire. About the effects and power of that,
again, next to nothing iz known. In the first place, target
firing only teaches one thing. The shooting at dummy men
teaches another thing. Neither teach us anything of what
the rifle will do in a sharp action. For the very reprehensible and
unpleasant practice of ** sniping " a Bisley experience 1= valuable,
For the rest let me quote a few words from Charles Lever's
“(harles O'Malley.” O'Malley was going to fight a ducl. and
his second asked him what kind of shot he was. ** 1 can break
the stem of a wineglass at fifteen paces,” was the reply. " That
i= all very fine,” said the second, **but the wineglass had not a

istol in its hand.” All which means that men are certain to
weome excited in battle, and that under the eonditions old ** Brown
Bess," if only she had been a breechloader, would have beaten the
best small bore of the present day.

Next we are told that our sham fights must have taught us much.
That is quite possible : but they did not and conld not teach us to
fight the Boers. None of these sham things take count of the
man behind the gun. From first to last the war is being fought
with untried weapons, so far as active, special, real fighting is
involved, under wholly novel conditions, and no one knows more
about the matter than our own officers and soldiers. Whenever
the Germans and the French fight with smokeless powder. lvddite,
and guick-fire guns, they will find themselves in just the same plight,
except in 2o far as they profit by our South African lessons,

The main object I have in view, Sir, in asking for space in your
correspondence columns, is to eall attention to a fact which is,
rerhalm, well known, but never insisted on, and usually over-
ooked. I mean the great truth that the value of all weapons of
war, and methods of fighting, depend entirely on their adaptation
to their environment.  We can no more make a special system
succeed under adverse conditions than we can grow bananas on a
Lothian farm, or fatten prize oxen in Klondyke, It is not neces-
sary to cite examples. The history of all wars —that is to say,
the history of the world- is full of them. That army will succeed
that best complies with the conditions dictated hy the environ-
ment. It 15, of course, possible to starve out an army or wear it
away by a natural process of attrition ; but such process does not
re&lre.ﬁmit a military, or, perhaps, | ought to say. a fighting success,

vow the success of the Boers =0 far has been wholly due to their
intense adaptation to their environment,
proper sense of the word, =oldiers at all, A
the name. A Boer army is a collection of undisciplined fighting
men. (iven an open country, and I have not the smallest doubt
that a moderate English army would sweep them off the face of
the earth. But Tommy Atkins is by no means suitable to the
environment of the South African broken countrv. There was a
time when poor Tommy would have gone to fight the Boers with a
stiff leather stock round his neck, and a knapsack like a small
chest of drawers on his back. We have got the better of all that.
But a great deal still remains to be done to fit him for his environ-
ment. The **hardy mountaineer” is a stock phrase, and we are
told in history over and over again how this same hardy moun-
taineer has beaten the best troops in the world. He has done so
because he was adapted to his environment, and the troops were
not, A strnking example of the influence of environment fully
recognised and potentially operative, is supplied by the Navy,
Jack 18 perfectly adapted to his work ; and as his environment in
a manner changes from day to day, and place to place, climate,
motion, nothing constant; so we see how wonderfully well he
** adapts himself,” to use another stock phrase, ** to his surround-
ings.”  That is the reason that Jack has been so useful already in
this war,

Now, it seems to me that much of the eriticism which T call
unintelligent, springs out of an overlooking of the truths I have
endeavoured to state. We have put armies in the field which are
in no way adapted at first to their environment. But no one is to
blame for this, We have no other armies to use : nor do | suppose
for a moment that the newspaper men who now bang their desks
with their fists, and call all their gods to witness that the War-
office 15 run by imbeciles, had the smallest idea that the troops
which filled our great transports would be unsuitable : if they
thought so, they kept their thoughts to themselves, :

The leader writer who now denounces everyone and everything
either ktu_aw the facts long ago, or he did not. If he did. why has
he h‘Ft‘l his tongue ! If he did not, why denounce the War-office !
It will not do to defend him on the plea that it was not his business
to know. That is a line of defence which no contributor to a daily
rnpier will accept for a moment. He will tell you that it is his
msiness to know everything. But this is a digression, useless
enough perhaps, vet reminding.

What we have obviously been doing for the last hundred davs
or 50 1¢ to adapt our methods of fighting to the environment. We
have been learning. We have had certain costly lessons. All
teaching, even that of the Board School, is terribly expeusive.
The world bas learned for the first time what the modern quick.
fire weapon, large or small, can do, and, what is more to the point
what it cannot do. - We have-three classes of artillery—to wit,
Horse Artillery, very light and mobile ; Fiold Artillery, Stk
weighty aud powerful, and slower in its movements : and guns of
vosition, of which the 4°7in, is o type. Ouve result of this war will

, I think, an energetic attempt to produce a 4*7in. gun which

They are not, in the
Thev have no drll worth

can be moved with reasonable alacrity. Wire may yet do much
in the direction not now dreamed of. 1 am certain t,hat_ changes
will be made in shells — possibly in the direction of ensuring that,
no matter how they are fired, they will burst.

But 1 fancy the principal change that will be l_mmght about will
be the formation of armies suitable to their environment, and not
moulded on one pattern. The great defect of the War-office has
been. 1 think, the endeavour to mould all our soldiers on the
same pattern. There has been a certain amount of diversity, but
it comes more by chance than good guidance. No doubt for
severnl vears to come we shall have to maintain a s ing wrmy
in South Africa. That army ought to be modelled on lines guite
different from those hitherto recognised as orthodox, to the excly-
sion of all others, in Pall Mall. Far be it from me, a civil engineer,
to hint, even in a sentence, what the War-office’s great men ought
to do. But I shall be much surprised if Roberts and Kitchener do
not come back full of excellent ideas based on facts ; and it must
not be forgotten that not the men alone, but the weapons
of war, must be carefully adapted to the environment. If
the country iz so difficult that a big gun cannot travel
on its own fighting carriage, then let it be provided
with a travelling carriage as well. Marryat tells us in one of his
novels how in a certain siege it became all-important to get a 9 1b,
ship's gun up to the top of u steep hill commanding the town. The
soldiers could not do it. But a sailor suggested that the gun
should be packed with tow into a large h ead, wﬂl! hooped, and
that thix hogshead should be parbuckled up the hill is was
done, and the place surrendered. Jack the gun to its
environment, The flying bridges put up by our Royal incers
are excellent illustrations of what 1 mean. lnnﬂ;er 13 supplied by
the Indian screw guns, These are not made in two pieces the
better to kill men, but in order that they may be taken up the
mountains where the men to be killed fight.

To conclude this too long letter. Let me repeat that the reason
why we have so long been unsuccessful is not the fault of officers
or men. but the unfitness of our armies at the outset to the environ-
ment. Even if the War-office had known all the conditions, there
was no help, beeause it had to send the troops it had got. It is
more than doubtful if more could have been done with them than
was done at the time,

Bismarck is credited with saying that for England to fight
Germany wonld be like a whale tighting with a lion, and someone
else has said that the only reason why we could not help the
Greeks in their war with Turkev was that we could not send an
ironclad up country. We have been in very much the same
position with the Boers : our armies have been as unfit for oper-
tion on the veldt as an ironelad would be for putting down a
border fray. But the time lost at Ladysmith has not been wasted,
French hns tanght ns a lesson,  Our * surprises " and “*aceidents™
have been lessons, not defeats; we learn slowly but surely, and the
War-office already begins to recognise the value of those incom-
parable light horsemen supplied by our Colonies—troops in perfect
accord with their environment. The lesson taught will not be
without value, and I shall be greatly astonished if one of the first
results of the war is not a new departure in the mobile artillery,
which constitutes our most important weapon of war.

January 15th. A MAN IN THE STRAND,

LOCOMOTIVE MILEAGE.

S, - Ina recent letter on locomotive work in England and
America | ventured to challenge vour caleulation on the cost of
American locomotives per mile run, and to point out that American
locomotives habitually made a mileage four or five times that
usual in this country, In the ** Proceedings" of the Westery
Railway Club for November last, | have just come upon some
figures which may be of interest to vour readers.  Engine mileage
per month of various engines is given as follows:— 7688, 72N
(316, 6014, 5648, 5702, 9657, and 10,170 miles, One speaker men-
tioned that two engines were doing the work recently done by
four ; another said that thirty-seven engines were doing the work
for which fifty-two had formerly been employed. That English
engines also can run 8000 miles a month continuously has been
sufficiently proved by Mr. Webb with the ** Charles Dickens,” but
““ Charles Dickens " has, as far as 1 know, no imitators.

18, St. James'-place, S. W, W, M. Acwontn,

January 13th.

[Mr. Aceworth’s eriticisms lose all force, because he does not give
the faintest notion of what he means by train miles. Before any
useful deduction can be drawn, it is essential that there shall be a
common bas’s of definition, We are afraid Mr. Acworth has not
got sufficient data before him to state with any degree of accuracy
the mileage run by engines in this country, as the profitable train
miles only HEDE“I‘ in the reports, This last half-year the London
and North-Western engine mileage has been over thirty-eight
millions, Nearly all the main line passenger engines are double-
manned, including the whole of the four cylinder engines, and
some of these engines are running over 8000 miles a month, which
we think will compare very favourably with Amer‘can engines or
those of any other country. —En. E.]

THE SURREY IRON RAILWAY,

Sk, — Mr. Arthur Kinder is evidently unaware that there were
two tramways worked in connection with each other, but separate
concerns all the same.

The Surrey Iron Railway could not possibly have gone to Coulss
don limeworks, as it only ran from Wandsworth to Croydon.
Another line ran from Croydon to Merstham chalk pits and lime-
works through a cutting, and it is doubtless this that Mr. Kinder
remembers.  Both railways were double lines throughout. I ven-
ture to doubt if Coulsdon limeworks were ever connected with
the old tram, which is on a much higher level at the other side
of the valley,

It is stated that the tram crossed the Brighton road by an arch,
at uh?ut 164 miles from London. Possibly a level cr«:;using wis
substituted after a time by altering the road or railway, or both.

6, Rawlings-street, Chelsea, S, W

W. B. PaLEy,

- .!
January 15th,

CAMBERED PISTON-RODS,

SIR,—We read in your newspaper of January

_ 12th the descrip-
tion of a i - 7 Y 1 '
t.:: I::: ‘;i b::l rf?ﬂ-l) indicated horse-power compound mill engine, and

of begging you to notice that in 1892 we took a patent

for such a disposition of piston-rods, But we bend them in such

a manner that they are straight when running,
Chaussée de Mons, 95, An erlecht,

H. NCKX,
Bruxelles, January 16th, BoLLINCKX

i

Tue Bill which has been deposited for next session by
the Metropolitan District Railway Company, amongst other objects
secks powers to work by electricity certain railways owned or used

by it.  For this purpose it is proposed to erect a generating station
near Lots-roud, Chelsea, and to lay cables from theggrenamting station
to the railway of the company at West Brompton and "s-court

stations.  The company ask for permissive power to work
electrical power the traffic on thuil_l"]ﬂ existi rg.?lwny or nnr?f
them, and on the City lines and extensions railways of the wmpna‘
and the Metropolitan Company, and on any railways of the Metro-
politan Compuny which the company are authorised or em

to run over. It is, however, provided that these powers shall in no

way prejudice the right of the M i .
the Inner Circle Iiuiﬁ-u},ir etropolitan C‘-um?a.n} to run over

EAN 1_9, 1900ﬂ 1
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TWENTY-TON COAL WAGON,

THE ENGI

NEER

GREAT WESTERN RAILWAY

TWENTY-TON COAL WAGON,

We said in a recent impression that the Great Western
Ratlway Company was trying some 20-ton coal wagons.
Special attention is being devoted to this subject now, and
by the courtesy of Mr. Dean we are enabled to give an illus-
tration of one of these wagons. The following tabular state-
ment supphes all the dimensions ;—

Body

|.|‘II1.;'|.II i cleare
Width in clear

19t T1gin.

Ny AR

-

T T —

]

\ ¥

-
£ '5#.1 ""’E
A

the axle being reversed after the first blow, and then after
avery second blow, The tires chosen for l.'l‘r-.[il‘nf__{ are to be
placed in a running position, with the tread resting on a solid
metal foundation, and a weight of 20 ewt. will be allowed to
fall freely on the tread from heights of 10ft. and upwards,
until the deflection of the tire amounts to one-sixth of the
imternal diameter. The tested tire must show no signs of
failure under this test. On complete analvsis the carbon

ift, 1gin,

are not to be pressed on at night. The remainder of the specifi-
cation is as usual. Tenders are to be in by 2 p.m. on Tuesday,
23rd January, 1900, marked ** Tender for Wagons,"

NAVAL WORK OF THE ELSWICK SHIPYARD

IN 1899.

Ix our résumé of the naval work in English shipyards and
engine factories in 1899, given in our issue of December 29th
ult.,, we were unable for the moment to give that effected by
Sir ' W. G. Armstrong, Whitworth, and Co., at the well-
known works at Elswick, We now have pleasure in supply-
ing the omission.

Of the vessels completed out of hand during the past year
there were the two first-class armoured eruisers, Asama and
Tokiwa, built for the Imperial Japanese Government ; they
are each of 9700 tons displacement, fitted with twin-screw
triple-expansion engines of 20,000 indicated horse-power, and
cylindrical boilers by Humphrys, Tennant, and Co., of Dept-
ford, and attained a speed of 23 knots. The two second-class
protected cruisers, Hai Tien and Hai Chi, built for the
Imperial Chinese Government, each having a displacement
of 4500 tons, fitted with twin-screw triple-expansion engines
of 17,000 indicated horse-power, and eight ecylindrical boilers
by Hawthorn, Leslie, and Co., of Newecastle, These vessels on
trial realised a speed of 24 knots.

For the Roval Portuguese Government there was built and
completed the second-class protected 22-knot cruiser Don
Carlos 1st, a vessel of 4280 tons displacement, fitted by the
firm last mentioned with triple-expansion twin - screw
engines of 12,500 indicated horse-power and water-tube
boilers of the Yarrow type ; and for the Chilian Government
the training ship General Baquedano, of 2300 tons displace-
ment, having single - serew six-cylinder triple - expansion
engines of 1500 indicated horse-power and Belleville water-
tube boilers, also fitted by Hawthorn, Leslie, and Co. This
vessel is fully equipped and rigged as a sailing ship.

There are also undergoing their steam trials the following
vessels, built at the Elswick Works :—The United States
cruiser Albany, of 3440 tons displacement, with triple-expan-
sion twin-screw engines and cylindrical boilers of 7500 indi-
cated horse-power, by Hawthorn, Leslie, and Co., to drive the
vessel at 20 knots an hour ; and two torpedo boat destrovers,
one engined by the Wallsend Slipway and Engineering Co.,
with engines of the usual * destrover” type; and the other
by Parsons Marine Steam Turbine Co., with their compound
turbine motors ; the former vessel being expected to attain a
speed of 30 knots, and the latter 35 knots an hour.

Five other large vessels are in hand at the Elswick Works,
viz. :—The battleship Hatsuse, for the Imperial Japanese
Grovernment, which is of 15,000 tons displacement, to be
fitted with twin-screw triple-expansion engines and Belleville
boilers of 14,500 indicated horse-power, by Humphrys,

Depth in clear Ift.
FThickness of side plates i,
Thickuess of Hoor |1!:I|l"'- 11,
I Yeronrs= _ _ 2. 2. e § I
"\-UIH}H,_'I' of tloors fornr .
e
Length over head=tocks ft.
Width over hendstocks T, Yin,
Wheel base : 12ft.
b Sole bars Channel section  12in. a1, ATLE
i Headstocks 123in. Shin, i1,
. Cross bearers 12111, qhin. Lin,
Longitudinals in. Sin. tin.
I hagonals Win. e din. lin,
Wheels and axles
IMameter of wheels aft. lin.
Journals 14, M.
Wheel seat . niin.
Middle of axle i,
Axle centres it oin.
Springs—
Length of spring 3ft. Tin,
Number of plates s1X
=ize of ]ll:lf (= . 2in,
Camber . . i,

G WO standard OL K. oil axle-hox
Thomas' patent cither-side rake

Axle-boxes

Brake

CONTRACT OPEN.

INDIAN §STATE RAILWAYS.

Tur Secretary of State for India in Council is advertising
for tenders for the following :—Two hundred covered goods
wagons with wheels and axles, axle-boxes, and springs coin-
plete ; woodwork, axle-box brasses, and leather shields are
not to be supplied. Alternative-covered goods wagons,
similar to the above, with wheels and axles, axle-boxes, and
springs complete, but with pressed steel underframes. Firms
tendering are to submit with their tender a drawing of the
frame theyv propose to supply for the North-Western Railway
Hft. Gin. gauge. Sixteen covered goods wagons with wheels
and axles and "-]':l']"il'lgh: woodwork, axle-boxes, and brasses,
horse wagon fittings, side brake, top door fastening on roof,
and flap door spring not to be supplied. These are for the
(rhaziabad Moradabad Railwav, 5ft. 6in. gauge, All fasten-
ings, bolts and nuts, rivets, washers, &c., for erecting in
India, together with an allowance of 20 per cent. extra for
waste, to be included in contract. Basic Bessemer steel is
not to be used under any circumstances. All draw-bars,
with hook and nuts complete, cradles, safety chains, with
their hooks, eve bolts, and nuts complete, couplings com-
plete, and coupling shackles and pins, are to be made of best
Yorkshire iron. No iron or steel of foreign manufacture is
to be used. The contractor 15 to name in his tender the

firms from whom he proposes to order the axles, tires, axle-

boxes, springs, and Yorkshire iron.

The roof sheets of the covered wiagons are Lo 'l.'l.'e_-i;___{h before
galvanmising not less than 13 1b. per square foot, and after
galvanising not less than 30 oz. per square foot, and are to be
corrugated after thev are galvanised. The steel of which the
axles and tires are made must be made by the open-hearth
acid process, from the purest brands of English hematite or
Swedish iron, and not more than 30 per cent. of scrap steel
must be used in its manufacture. The iugots may be cogged
down before being forged into finished axles.

The wrought iron wheel bodies are to be made of Kirtley's

rolled spokes and rims; the spokes are to be welded up i one |

mass at the boss, and a ecircular washer of wrought iron
solidly welded on each side. The axles chosen for testing are
to l?l}v[)]u(:td in bearings 3ft. 6in. apart on a solid foundation
weighing at least ten tons, and must sustain without fracture
ten blows from a 20-cwt. “tup” falling from a height of 50ft.,
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must not exceed 65 per cent., or be less than 55 per cent.
The phosphorus (exclusive of arsenic) and the sulphur
must not be present m greater proportions than -035 per
cent. each, arsenic must not exceed 02 per cent. The man-
ganese must not exceed 735 per cent., and the silicon must
not exceed *35 per cent. Should the analysis show carbon,
silicon, phosphorus, sulphur, arsenic or manganese in the
steel in excess of these maxima, the whole batch will be
rejected. The wheels are not to be pressed on their axles
except 1n the presence of the mspector, and m all cases the
wheels are to require a pressure of not less than 60 tons or
more than 70 tons to force them on the axles. The wheels

Tennant, and Co. This vessel i1s launched. and is now

receiving her machinery and being fitted out for sea. The
Idzumo and Iwate, first-class armoured cruisers for the

Japanese Government, are each of 9800 tons displacement,
have the same type and power of engines and boilers as the
battleship Hatsuse, just mentioned, and supplied by the
same firm. The Idzumo is launched and now receiving her
machinery and being equipped for sea, and the Iwate is on
the stocks, and ready to receive her armonr.

There are also in course of construction at Elswick two
Norwegian armour-clads, to be named the Norge and Eids-
vold, intended for coast defence ships ; the former is framed
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and plated, and the latter partially plated. They are each
of 3850 tons displacement, and will be engined by Hawthorn,
Leshie, and Co. with twin-screw engines of 4500 indicated
horse-power, and boilers of the modified Yarrow type.

In common with all other firms in the Umited Kingdom
engaged i the shipbuilding and marine engineering indus-
tries, the business of Sir W. G, Armstrong, Whitworth and
Co., during the past vear was much interfered with by the
dhfhculty 1 obtaining material, and certain classes of labour.
\part from these delavs, it will be seen from the foregoing
record of work accomplished, that fair progress was made.

- = - ==
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LOCOMOTIVE STEAM CRANE.

WE give on this page an illustration of a steam crane,
mvolving many modern improvements, which has recently
heen bmlt for the London and South-Western Railway Com
l‘h'lll}' II'\ ”H' Ht‘(”ul'rl I‘:I];{illt,‘l'l"lli;__{ {.'”Ill‘[lilllfn of Bedford,
from their newest 10-ton patterns, The carriage is of steel,
carrving a centre casting and having the axle and other
hrackets bolted to it. The steel-tired travelling wheels are 3ft.
diameter, mounted upon G4in. axles, and provided with stecl
bevel gear for driving both axles. Buffer beams and spring
buffers, with draw-hooks and chains, are fitted, and the cross
girders are arranged for housing when not required for
maximum loads. The revolving bed is constructed of steel
girders, supporting the necessary transomes for carrving four
anti-friction rollers and for the reception of the forged steel
post, which is 11in. diameter and 7ft. 8in. long, bored through
the centre for the passage of the travelling shaft. The side
cheeks are bolted to the girders, and connected by a transome
which receives the top of the post. All imotions for hoisting,
slewing, derrieking, and travelling are taken direct from the
crank shaft, no second-motion shaft being used. Both the
hoisting and derrick barrels are loose upon their shafts, and
the latter are fixed between the side cheeks so as to act as
stays. Al gearing 15 of ample strength for the work required.
s an example of which it mav be stated that the hoisting
wheel is 24in. pitch, 53in. wide, bored 133in., and bolted on
to & 14in. barrel. The crane has ample bearing surfaces
where necessary, and is provided with efficient means of lubri-
cation, 1t will easily lift its maximum load at the rate of
GOft. per minute, and travel at the rate of five miles an hour.
The total Wt'ight of the erane, without fuel or witer, 1s thirts
Lous. .

ENGINEERS AND CHINA.,

ENGINEERS in the chief manufacturing centres of Great
Britain have good reason to hope for inereased orders in the
near future from China. The official report which the
Chinese minister to this country is commissioned to present
to the Emperor as the result of the industrial tour upon
which the minister has recently been engaged, is almost
certain to be progessive in its recommendations: and that
the Emperor is getting more and more favourable to Western
commercial methods is very evident from the startling public
announcement which Sir Chihchen Loféngluh was able to
make a few ﬂu}'n ago, Lo the effect that it has been definitely
decided to establish in China a number of chambers of CO1T -
merce upon similar lines to the English chambers. Such a
step cannot faill to foster internal commerce and add to
China's material prosperity, with the probable result of in-
creasing Chinese requirements for the assistance which in so
many ways English engineers are so able and willing to
afford. Our machinery shipments to China are alreadv
mereasing ; during the past vear the British shipments of
textile machinery to that country—including Hongkong—
attamed a value of as much as £190,261, as against £116.741
in the previous year, cr an improvement of £73,520. The

new total was also better than 1897 by £47.874. It 15 a pity
that the Board of Trade returns do not specify China among
the markets to which the varous other classes of machinery
are sent, including mining, agricultural, and other sorts,
This remark apphes also to steam engines. China 1s becom-
g moere and more important to English machimsts and
engine builders, and monthly statistics showing how the
trade is progressing would be very welcome. It speaks well
for increased railway enterprise in the Celestial Empire that
our <teel ral exports have mcereased in value from £66.351 n
1897 to £72,778 1 1898, and to £82.389 in 1899. China's
requirements in bar, angle, bolt, and rod iron rose in value
from £34.716 1n 1898 to £67,923 in 1899. Last vear took as
much as £129,039 worth of ** old iron and steel for re-manu-
facture,” which was rather less than in the preceding vear,
but nearly £40,000 better than in 1897. Clearly China is a
market well worth cultivating, and British manufacturers
have acted wiselv in giving the Chinese minister a hearts
welecome at thewr various works, '

A NOVEL CANAL

" .
1
i - -

\ DEsciarTios of a lnrnlnmi-ri cabal it was recently

|u'|"'~l"l!|1‘il to the Austrian ?""'Hu'il'T_\ ol f':||‘5_{|1|+-+'l'~. h_".' Prof.
Czischek and Herr Tentschert. The idea at the base
of this wnovel arrangement will be readily understood

from the digrams given below. The two levels of the canal
are connected by an inclined plane built up of masonry,

' Four parallel rails are laid up this plane. A long circular

N

steel drum, open at both ends, rests on these rails. and has
the ends of two ropes attached to it, at two or more points,
The ropes are laid as shown round guide pullevs and on to a
windlass, When the drum is in the |m.-itlinn shown in
the engraving, the upper rope is wound up on it, whilst the
lower rope 1s unwound. By pulling on the upper rope the
tII'IIlI‘I i'« catsed to revolve .'ill;ll, |'n||- l]].! [lu- I||,|_|“+_ A SvV=Lem
of “‘1"!;.:]1[%. "ﬁl'lil']l roll tln‘-\.u a tunnel |HlI';I||l'I LO '[h-l' f;u'-.' nf
the meclined |1].'IIH-. and 1s conmected In other ropes with 1!!1‘
drum, effect a balance. The drum, as we have said. is open
at both ends, but it is partly closed by an annular ring, so
that it will in any position hold an amount of water sufficient
to flout a barge. It is obvious that the ingress and egress of
the latter is verv easily effected, and the svstem under certain
conditions might pProve feasible, but. as .'t. rule. in such cases
as 1t would fAtted to deal with, locks would be
cheaply mstalled and more simply worked.

l"'- G

THE INSTITUTION OF CIVIL ENGINEERS.

THE PURIFICATION OF WATER.

AT the ordipary meeting on Tuesday, January 9th, Mr. Charles
*]‘I;n-.'k.ulu}', vice-president, in the chair, two -p::lpr.-ﬁ were read,
I'he first, on ‘' The Purification of Water after its Use in Manu-
factories,” by Reginald A. Tatton, M. Inst. C.E., dealt with the
seriously polluted condition of the rivers in the Mersey and Irwell
watershed, which had for manv vears been the subject of com-
plaint.  Although in some instances works for the treat-

' Kemp, and Syddall Bros,

' amounted to 00,000 I.:;L”llll:-'- per tiil.:-' -
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ment of sewnge and trade waste had been constructed, the
matter had not been taken in hand seriously until the formation
of the Mersey and Irwell Joint Rivers Committee in 1801, This
authority, which consisted of twenty-four members, representing
the County Councils of Lancashire and Cheshire, and the county
boroughs n the watershed, was constituted under a Provisiopal
Order of the Local Government Board to enforce the powers of
the Rivers Pollution (Prevention) Act, 1576, the application of
the Board being supported by the manufacturers, who urged
that the work should be taken in hand by a representative
central authority, so as to ensure to them umformity of treat-
addition to the Act of 15876 the Jont Committec
obtained further parliamentary powers m 15892, The author
gave tables showing the number of manufactories in  each
imdustry from which waste waters of a ]auiluting character wWire
discharged, and a comparison between the number of purification
works constructed m 15893 and at the present time. A :cihm_'i:tl
lil.!!'-“v'l‘!"i!"li”“ was given of the works at three manufactories where
the trade waste was efficiently treated, together with the cost of
the works and the annual cost of treatment, and the paper wus
accompanied by plans and sections of these works, The manu.
factories referred to were those of R. Clay and Sons, Kelsall and
R. Clay and Sons carried on the process
of ordinary hiﬂu::hilig‘,, dyveing, and fimshing, and the works for
purifying the trade waste consisted of precipitation tanks and
tilters, sludge tanks, presses, &c. The volume of water at times
It was treated with lime and
““jron alum " and settled in tanks mm which most of the suspended
solids were intercepted ; from these tanks the water was pumped
to a second series of tanks for further precipitation, and the clear
ligquor was finally !|-.'.1--'c-'~L‘tI through cinder filters to the stream.
Kelsall and Kemp were woollen manufacturers, dvers, and
finishers. The trade waste was of a very polluting charncter
owing to the amount of soap used m the scouring processes,
and the grease extracted from the wool. The waste containing
the grease, &c¢., was kept separate from the dye-water in the
mill, so that it might be treated by itself. It was pumped into
v series of three tanks, m which the solids were precipitated
oy hme and ferme chlonde, the clear lyuor passing forward
through a second series of tanks and filters into the =tream :
the sludge was discharged on to flters composed of cocoannt
matting, and after it had dried sufficiently 1t was pressed and
the o1l extracted. The dye-water from the mill, to which was
wdded the clear liquor from the grease tanks when they were being
lrawn off for cleaning, was settled in a series of tanks, and filtered.
I'he volume of water dealt with was 180,000 gallons per day.
Messrs. Syddall Bros. carmed on the processes of calico printing,
lveing, and bleaching, and the pollution was caused by alizarine,
logwood, and other dyes, soap, starch, &c¢. The total volume of
the trade waste emounted to about 70,000 gallons per day ; the
water from the various departments was collected to a well, whence
it was pumped to the purification works, which consisted of a
central setthng-tank and two precipitation tanks, used alternately,
each of the latter holding a 24 days’ supply : iron alum was used
as precipitant. The sludge was drawn from the settling and pre-
cipitation tanks into a well, and was thence pumped to a
sludge-drying area, The water from the precpitation tanks
WiLs Iill.‘t”;\ filtered through fine ashes, A lit:H_rl:]:tiun wWis
given of the methods adopted at another printworks in the water-
shed, where the waste waters from the logwood, mdigo, and soap
were severally subjected to a preliminary treatment hefore being
sent forward to the |-rL'1'i]ri[;l[il-I1 tanks. In the case of the logwood
the object of thas prelinmnary treatment was to reduce the cost of
treatment in the tanks, as it was found that the concentrated log-
wood liquor was more easily dealt with by itself than when mixed
with other waste. The 'I.II'l'li:."_'"l and SUAp-recovers i-!unt.‘ wWere re-
munerative, and should be adopted at all works where possible.
Thih Im*thml of II'L‘::Ii.Iu_' the {“”f..lrl:h[ ]w”utim: matters :-:uln:lr'n[q_-]}
should receive special attention, as being undoubtedly the most
economcal and efficient. In addition to the detmled IIL-.-q:ri]utn 1
of the works mentioned above, suggestions were given as to the
methods of treatment which should be adopted at bleach works,
]':ll“.‘l' '-"-ul‘l-:ﬂ_ '.‘I.Ii'lll‘l"'-l :'|Ii|{|. ft‘“]lll'lll_"t.‘l"*. 1\1-r"|-L-, Jc:r‘l.:‘n'triur-:. {:ulliq;'ﬁu.-,
and chemeal works, The polluting waters from bleach works
might be treated by precipitation in tanks similar to those of
Messrs, Syddall, and. if convenient, it was advisable to separate
the final wash water., to reduce the volume, az that water was
usually pure enough to be discharged direct into the stream. The
water from the keirs; being highly concentrated, should be
collected 1 o scparate tank and tli-|-||_-||‘l_r¢-1| g‘r:'.tlll.".”_\ into the
remander of the water for treatment. The materials used in
paper works varied so muach that it was impossible to desceribe a
1}]I'i'-'.l| 'f"'l'IF'iﬁl.':IIIHII plant ;. f esparto  grass or el
cevaporators should be put down, and the soda ash recovered, th
wasxh water |H‘11i|: ]It't't'l]lil:th'il i tanks, |'1'1'L'i]ritniirrn tanks woemn
al=a required at mills where rags, hemwyp, &e., were nsed, The
T i'\h"!l'li'll U] =as of 'l."-n-rﬂil [ﬂﬂ]l I'1:Il]> Ill;lIL'T'iilll} l'l.'fhlt'l_"li ”'H_' IH*HII-
tim. The polluted water from tanneries, fellmongeres, and
breweries should., if Iun.--'i.hii.', alter !nn-lj“;in;rr} treatment, e ad-
mitted into the sewers, but if this was illljnlﬁﬁl}iilf‘. ethcient [lrt‘t'i[lil;m-
tion tanks, followed by filtration or land treatient. were necessary.
_Tln: second paper, on * Experiments on the Purification . of
Waste Water from Factories,"” h} Ww. 0. E '_'tll_ﬂu_lt,-l{iug. M. Inst,

ment. In
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at a simple and efficient means of dealing with foul waters after

Wils 1 acount of l.”hl't'l']lll.l_‘]l.l.'-u m:ulu nith a \iun to armve

their use in manufactories., Many processes already existed by
which these waste waters could be dealt with., and doubtless
there were those who would find nothing new in the treatment
recommended ;. but the position of a manufacturer was very
'Ii!ft‘rlflll from that of a local authe rl'it}'. "r\[ldh il ll‘i]u.: L'u."l.:t]
11|H+1'|_ln Carry out works for Sewnge Inn“iﬁl-;ﬂin“, could obtam
sanction o o loan for the purpose, the !‘t‘[l:l_‘h'lllfnl of 'ﬁ'h:li_"l

was extended over a considerable number of vears ; whereas
the individual could obtain no such sanction. but could be
called upon to carry out such works at his own expense, [t was

therefore an mmportant matter that the most simple  process
obtainable should he discovered. and it was ’hn}u:u]_ if the paper
tanght nothing new, it would at any rate cause ventilation of the
subject, and so be the indirect means of attaining the object in
view, It was ||H'|u_'1|. that comments would be made on the use of
salt water as an addition to certain precipitants for the purpose
of causing I"‘-I]ri-| |rI‘l_*:.'i'|bi1:|.‘[!|u]1. The author was not aware that
.IIH} such treatment had ]H_'r“ !ll"'l-,"lpl-nu,-u]}' 'i.l"il:iil L ;|l|1|, it was "'""IL*I"I 1
simple expedient that, even if it proved a failure when tried on
i h'.l"ﬂl_‘ scale, 1ts trial counld have Th illjlll"iuu_-; effect either on the
HHI*L'?.- or the !nbt-ht.’[‘ﬂ of the ”1-"r||1|{-'l-t'lll'l‘l_"'l*-=, H:l}li.ll filtration was
t'nlﬁl-ll]l.‘r['li an essential point owing to the 1”-“],“],“;“ of there
ln:\'ll'.f only a very linmted area in which to put down ].-ur"tﬁt.'utiuh
“Ur}"ﬁ' and the experiment showed that this could be obtained by
having three or four mediums—all of the simplest description—
with a space of a few inches between each. so that the liquid,
mstead of being held up in the filter, had practically a free
passage ; at the same time it was atrated and was acted upon by
the medinms sufficiently to turn out an efuent to all appearance

- ¢lean and pure, and free from smell,
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METHODS OF COALING SHIPS AT SEA

ff

Fig.l Lieut Bells Plan 1887

Fig 8 Dctzils

Fig 4 The Wash Plan 1889

COALING VESSELS AT SEA.*

A rarer entitled ** Coaling Ships in Squadron on the Open Sea ”
was delivered by Lieutenant R. 8. Lowry, R.N., before the Royal |
United Service Institution, London, April 13th, 1883, In Lieut. |
Lowry's plan, special coal boxes or boats holding about a ton of
coal were pro d to be carried by a collier and passed from that
to the warship by lines, hoisted on deck, emptied, and returned.
These boxes contained an air-tight chamber so as to float. The
plan was fully discussed, and was evidently not considered practi-
cable. Four years later a paver entitled *‘ Coaling Ships of War
at Sea " was read before the same Institution, by Lieutenant (. E.
Bell, R.N. This paper was quite fully discussed by Admiral Boys,
the late Vice-Admiral Colomb, Commander Campbell, Captains
Fitzgerald and Henderson, and others.

Lieutenant Bell gives a quotation from Captain Scott, which
forms his excuse for putting his views before the Institution s
follows :—** I think, moreover, that you require, if you have groups
of srLundrunﬂ, some equal coaling power or means of coaling at sea
which we have not vet hit upon.” And then says: —*1 feel sure |
that all officers will agree with me that coaling from broadside at
seq is impossible, except in very calm weather, and even then it is
attended with great risk to both men and material employed.”
And ** I am sure | am supported in such belief, by all who have
considered the subject, that the only way by which the various |
difficulties and dangers of coaling at sea can be overcome and the
work carried out successfully with the least possible delay, and |
absence of danger to men and material, is by coaling from bow to
stern.” Also, ** I do not make any claim to originality ; in fact, |
believe the same idea has occurred to many officers who have given
any consideration to the subject, and, in fact, on submitting a
sketch of the present plan to Sir J. H. Cammerell a short time
ago, he then told me it had suggested itself to him some years
back, and he believed it to be the only way it could be done.”

Bell's requirement.—Lieutenant Bell says, ** Any satisfactory plan
of coaling at sea must satisfy the following requirements: (1)
Rapidity. (2) Safety. (3) Ability for the ships engaged in the
%Pemtiun to proceed with the minimum diminution of speed.

hese three requirements are absolutely essential to the success of
any plan, but there are others of no hittle importance. (4) Neces-
sity of keeping coal dry. (5) Minimum of labour to be employed.
(6) Little cost for material necessitated.

Liewtenant Bell’s plan.—The plan suggested by Lieutenant Bell
iz that shown in Fig. 1, in which it will seen that he first took
the collier in tow of the warship, and then added an inclined and
elevated cable attached low down to the after mast of the warship
and to the top of the foremast of the collier. On thiz elevated
line a truck or carriage was employed capable of running along
this hne. Two ro are shown, one fastened to the rear, and one
to the front of this truck, leading the one to the warship and the
other to the collier, so that the bags of coal secured to the truck
can be drawn over to the warship, and the empty truck hauled |
back to the collier. The hawsers he showed crossed from the
“* stern pipes of the ship of war to the bow [lr-tl}rts, hawse ports, or ‘
other convenient places of the coal ship.” He proposed to carry
five bags at a time, carrying about 220 Ib. of coal per bag. The |
bags were to be hoisted, by some arrangement not shown from the
deck of the collier, to the suspended cable, and there attached by
a man stationed on the foreyard for that purpose. With this plan |
he proposed to satisfy all the requirements which he had laid out
—namely, rapidity, safety, &c. While he refers to the fact that
his apphance costs but a trifle, he adds the following:—**1 would |
at the same time insist that no expense should be considered too |
great to carry out this most important, I may say all-important,
operation in those cases where it may be essential to the success or
_qaf.gt{ of any ship or ships of the Navy, or any expedition they
may be engaged mn.”

Jiscussion  of  Liewtenant  Bell's plan. — The discussion that
followed was properly very severe on Lieutenant Bell's plan, for,
as it will be observed, there were no means provided for maintain-
ing a uniform tension on this elevated and suspended wire, and if
the vessels so rigged were pitching ever so little, either one of two
things would occur, and probably both after a short time. By the
ships pitching towards each other the coal bags would be likely to
be d into the sea, and by pitching away from each other,
either the foremast of the collier would be unshipped or the sus-
pended cable snapped. Commander Campbell sad :—*“1 do not

with him, but I admire his principle, and 1 sincerely hope

is paper may help to give another blow to the ‘ happy-go-lucky
system,’ and assist us in bringing about that systematic organisa- |
tion of every detail for which the Navy is now crying with one
voice, and which is now happily receiving the special attention of
our rulers.” Lieutenant Tupper said, among other things:—*I
think the practice of coaling ships, hoth at sea and in harbour,
ought to be made just as much a drill and evolution as are many
other operations which have to be performed.” The chairman of

* A paper by Mr. Spencer Miller, uted at the annual meeting of
the American Society of Naval Architects and Marine Engineers.
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Fig.6. Miller's Experiments 1898
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“* But

the meeting, Admiral Boys, said in relation to Bell's plan :

if those ships should get in any seaway whatever, the operation, |
As to blockading, if we are to | _
~ hatches to platforms on the masts, the platform on the mainmast

believe, must break down. '
blockade, the practice of coaling at sea by boats or otherwise will
occasionally be adopted.”™

Lieutenant Tupper's plan.— Lieutenant R, G. 0. Tupper, R.N.,
submitted a difterent plan for coaling vessels at sea, as shown in

- Fig. 2. His plan provided an endless rope, starting from the stern
' of the collier in bow of the warship, passing over an elevated

support on the foreyard, thence to the after mast of the warship,
and thence to the forepart of the warship. This endless rope was
to have buckets of coal secured to it at frequent intervals, the
whole operated by a capstan, and the coal in that way passed from
one ship to another., This plan was, of course, subjected to the
same criticisms as that of Lieutenant Bell’s, namely, that in any
seaway whatsoever the cable would either be dropped into the sea
by excessive slack or snapped by pitching in the reverse direction.
He continued, however, by sayving :—** | think wvessels performi
the duties of colliers, store ships, transports in a fleet, should be
large and of the highest speed, and armed with quick-firing and
machine guns, so that they might be utilised as scouts for the
fleets and in the capture of the enemies’ commercial Heets when
not actually employed in the operation of transmitting the sup-
plies they contain to the ships of the fleet to which they may be
attached.”

The Low plan.—The Hon. Philip B. Low secured a patent,
July 10th, 1893, on a plan practically the same as that of Lieu-
tenant Bell, deseribed in his paper six vears earlier, but with the
addition of a counterweight secured to the end of an elevated
carryving cable, Fig. 3. This counterweight was arranged to main-
tain a constant tension, and consequently a constant deflection on
the suspended cable, regardless of the motion of the ships, The
use of a counterweight to maintain a constant tension on a sus-
pended wire rope has successfully been employed in wire rope
tramwayvs. His plan was tested by the Navy Department in
October, 1893. The test took place on board the U.S.5. San
Francisco and the U.S.8. Kearsarge.
shears of the cruisers to the upright poles on the collier was about
255ft., so that the distance between the vessels was something less
than 200ft. The transporting cable, or the transmission wire, as
the inventor called it, was secured to the deck of the San Fran-
cisco, supported by a pair of shear poles at the stern, then run on
an incline to a gin block near the foremast of the Kearsarge,
which played the part of the collier, at an elevation of about 32ft,
above the point of suspension on the San Francisco, This gave an
air-line im:llimltinn from the points of support of about 8 deg. to
the horizontal. After the t:nLle was rendered about the gin block
it was bent backwards, and on the end was secured a counterweight
about 1600 Ib. weight. The bags of coal weighed nearly 2001b.,
and the time requred to travel from the pole head on the collier
to the shear pole on warship was about 14sec. The time of hoist-
ing and sending over ten bags of coal was about 20 min., giving
the rate of about 2 to 25 tons per hour. The Board of Naval
Officers were instructed to report upon the trial, and their official
report was that in rough weather the apparatus would not be of
great value in transferring coal from one vessel to another. The
apparatus was reported to have worked well ; but as the sea was
calm, it was impossible to tell what would have been the effect in a
moderate sea. As the sea becomes heavier, the distance between
ships would have to be increased for safety, and there would have
to be a corresponding increase in the height of the gin block, in
order that a proper inclination could be given to the connecting
rope. Presuming that the distance between ships be increased to
300ft., the same angle of inclination preserved, and the same
height of shear poles on the warship, then the gin block on the
collier would have to be located 70ft. above the deck of the collier.
Seventy feet above the deck of the collier would take one to the
truck of the foremast of the U.5. 8, collier Saturn. It is clear that
to attempt to attach bags of coal at such a height as that above
the deck would be difficult, if not impracticable, especially
in a rolling sea. Even then the capacity, whatever it might have
been at 200ft., must be something less at 300ft. distance between
the ships. In order, therefore, to increase the capacity of this
device, it would be necessary to increase the load ; but as it will
be noticed that with a 200 Ib. load a 1600 1b. counterweight was
emcrlnyﬂd, a 400 1b. load would require a 32001b. counterweight,
and a 6001b. load a 48001b. counterweight, and so on. The

- element of danger to the ship in mrrf'inp: any such counterweight

would seem to need consideration. If the tow-line should snap,
this weight would be pulled up to the gin block, and then some-
thing would give away, and the dropping counterweight would do
great damage.

The Jokn K, Walsh plan.—Fig. 4 illustrates a plan patented by
John E. Walsh, of New York. The cable R, u.i:.t-lztit:-hvacr| at one end
to the towing boat, inclines upward and bends over a pulley block
O, near the head of the foremast, thence bends under the pulley
block O, carrying a counterweight W. The rope i= bent many
times, and must therefore carry a very lur;;:u: counterweight to
gustain the requsite tension in the rope R. The objections which

Fig7 Miller Conveyor 1899

have been offered by the author to Low's inclined cable and
counterweight apply equally well to the Walsh plan. The figure
also illustrates overhead derricks for hoisting the load out of both

being somewhat higher than that on the foremast, and an auxihary
inclined cable between the masts adapted to carry the coal for-
ward. The author believes that any hoisting device of this kind
elevated to any height will be impracticable in a rolling sea. If

' the load is to be hoisted at all on ships at sea, it should certainly

be steadied between guides.

Lientenant Niblacl's paper.— LiElltEIlllﬂt . P Nihlﬂ-ﬂk.. ina paper
on ** Coal Bunkers and Coaling Ships,” read before the Society of
Naval Architects and Marine Engineers in 1893, presented a most
complete argument for the necessity of rapid coaling as a factor

in efficiency, and he gives considerable data on the rapidity with

The distance from the |

- She 18 also very convenient to coal from.

- day.

|

which the ships then built in the United States navy could be
coaled in harbour. He sayvs:—** Our erack ship, the San Francisco,
could only take coal in at Sandy Point at the rate of ten tons per
hour, and ordinarily she takes three days, working hard, to fill up.
Efficiency in ship's crew must be supplemented by the best mechani-
cal arrangement practicable, and the ship must be both able to go
anywhere and stay there.” * Coal supply and rapid coaling are very
important factors in efficiency, not only in emergency, but in time
of peuace, for the time spent in coaling ship is time wasted.” He
then gives the rates representing an average of three or more good
actual performances of each ship, and shows that the Chicago, the
(CCharleston, and the Newark coaled at the rate of thirty tons per
hour. He guotes from the English mancuvres, giving the average
of the Thunderer at 174, and of the Anson at 51 '6 tons per hour,
the latter using the Temperley transporter-—see Fig. 5. Recently
English ships coaling in a harbour being completely surrounded by
colliers and working Temperley transporters and whips combined,
have coaled 150 tons per hour. It seems to the writer very
apparent that the United States navy needs not only an
appliance for coaling at sea, but also a far better means than at
present cmplu;md for coaling in harbour. At the present
time the United States navy owns but one Temperley
transporter, the device which the British Navy has used with so
much suceess and has so extensively adopted using now nearly 200.
This transporter was fitted to the collier Saturn during the late
war, but does not know if it was ever used, or whether any report
was ever made upon 1it.

Lieut. Niblack’s paper appealed for larger coal capacity and
greater facility for getting the coal into storage. Naval Con-
structor Francis T, Bowles, United States navy, said, in reference to
Licut. Niblack’s plan, as follows : —** | have no doubt that it would
add at least 20 per cent. to the cost of the vessel, and the propor-
tion of cost as a vessel grows larger would increase, because the
larger the ship the greater the amount of space and weight every
one thinks he ought to be allowed to dispose of.”

fh;rffr'm".“r'l—:t f:f.f‘ﬂfh";ﬂy il =i rfu.r":'uy the Specnesh- A mevecan way "
1898, —Touching upon the difficulties which were experienced by
the United States vessels during the Spanish-American War, the
author quotes some paragraphs which appeared in the daily Press
while the conflict was being waged. The Commercial Adeertiser, on
June 26th, 1888, published a diary of their correspondent located
on board the United States battleship lowa. and only that part is
quoted from which has reference to the coaling problem : —

“June 7th, 1898, The collier Justine is alongside, and
we started in coaling. The Justine has not the coaling capacity
of the Merimac, but she is a fine steamer, very strongly built. In
a seaway this s a great advantage, for though we gave her some
pretty hard knocks, no holes were punched in her side.  Since she
comes right alongside our armnour belt, she can be the only sufferer.
3 Working three forward
hatches, we are able to take aboard very easily 260 tons before
supper tiune.

““June 8th, 1808, Much to our disappointment we found that we
cannot get the Justine again to-day, as she was ordered over to
the Brooklyn, and we had to content ourselves with the Sterling, and
to our sorrow. We had every fender out possible, big rope fellows,
too, that will stand any amount of knocking, but no sooner had
the Sterhing come alongside than she came up heavily against our
ash chute and opened a hole in her side. There was nothing to do
but send the carpenter’s gang aboard and shove her off for repairs.
Every one is disgusted with the Sterling for having sides like paper.

““ June 11th, 1898, We tried to coal again from the Justine to-
Made all preparations, and even started sending the coal
aboard, but, before we got more than a dozen bags on, the shi
knocked together again so badly that we had to cast the collier off
and give it up again. It is most aggravating, for now we must
clean up the ship, only to start in coaling again on Monday.”

Thus it will be seen that coaling was begun on the 7th, and on
the Sth, 9th, 10th, and 11th, practically no coaling was accom-
plished, although each and every day they needed coal, and were
desirous of having it. It may be interesting to know that this
same collier Justine, after discharging a single cargo of coal, was
returned to Newport News and laid up a long time for repairs, the
bill for which exceeded 4000 dols,

It is generally conceded that Cervera's defeat was due directly
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to the fuct of being out of coal and provisions, and he thereh
sought the harbour of Santiago de Cuba to fill his bunkers, 1t s
also a fact that had he been us speedy about coaling after he had
arrived he probably could have escaped from the harbour, because
the American vessels were also short of coal, as will appear from the
messages exchanged between Admiral Sampson and Commodore
Schley and the Navy Department, as they appeared in the report
of Captain Crowninshield, Chief of Bureaun of Navigation. The
following message was sent from Commodore Schley to Admiral
Sampson :—** Arrived Hufl'lﬂt off Cienfuegos. Expect dith-
culty here will be to coal from colliers in constant heavy .-iwv’ll.:
Other problem casy compared with this one so far from the base.
On the same day Admiral Sampson received this rles!mirh frut_n
Commodore Schley, dated May 24th : —* Coaling off Cienfuegos 1=
very uncertain,  Having ascertained that the Spanish fleet ix not
here, I will move castward to-morrow, communicating with you
from Nicholas Mole : on account of short coal sapply in =lips,
cannot blockade them if in Santiago, | shall proceed to-morrow,
2ith, for Santingo, being embarrassed, however, by Texas’ short coal
supply and her inability to coal in open sea. 1 shall not be able
to remain off that port on account of general short coal supply of
squadron, so will proceed to the vicinity of Nicholas Mole, where
the water is smooth, and I can conl Texas and other ships with
what coal may remain in collier.” So much has been said about
this matter, it is only necessary to say that had Commodore Schley
been in possession of colliers fitted to coal at sea, especially during
his journey from Cienfuegos to Santiago, there would have been
no oceasion for his leaving Santiago unguarded o day after his
arrival,

Freweh expeviments.—While the Spanish-American war was in
progress the French were experimenting on this problem of coaling
at sea.  The Paris correspondent of the London Tiwes, on July
U8th, said, in reference to the experiments in coaling with the
Temperley transporter, as follows :—** The second interesting point
in these manwuvres has been the attempt to coal at sea.  This
experiment, if successful, would necessarly have led to o con-
sidernble innovation in naval plans, for it would have induced the
anthorities to send out under the protection of men-of-war Hoating
depdits which would follow the fleets destined to fight in distant
waters, and to supply them with coal. The Japon, a collier, 3000
tons, furnished with a crane — Temperley transporter  while steam-
ing six knots in a rough sea and strong breeze succeeded in coaling
the Marceau and La Touche Treville with 200 tons of coal. 1t was
a successful beginning. but the operation was not continued as long
as desired, it being interrupted in the case of the Marceau by way
of precaution, and in the case of La Touche Treville on account of
an accident to the Japon. which had to return to Toulon for
repairs,”  This problem does not seem to have been fully solved,
as proved by the damage sustained by the Japon,  The French
Admiralty **is confident of a decisive result, for it has just decided
that the Japon is to remain permanently attached to the Mediter.
ranean reserve squadron.  This solution will naturally bave impor-
tant consequences, one of the first being eventually the complete
re-victualling of ships in motion, or at any rate out at sea, There
i« no doubt, indeed, that, the question being thus raised for all
navies of the world, it will be solved. We may even go further,
If all the nations could have not merely coaling stations but com-
plete re-victualling stations always at hand, victualling on the voy-
age would be neither necessary nor useful, This. however, 1= im-
possible, even for the richest and best equipped Powers, especially
now-a-days, when colonising nations may be drawn into action in
far distant regions., It may therefore be supposed that the
problem to be laid down will be coaling and re-vietualling in
motion.”  **This is the question now before all the great navies,
and as such experiments cannot be made in the dark, it 1= certain
that all nations will almost simultaneously have the necessary
apparatus for enabling =hips to be supphed at sea, so that they can
be sent to the greatest distance without running short, at the
moment of combat, of either food or coal.”

Cod sopply = Veee-Ndwaral Colowd, R.N. - A number of in-
teresting reviews of the Spanish-American war were made by
foreign naval officers.  Oune of the most interesting touching the
subject of coal supply was written by the late Vice-Admiral PP, H,
Colomb,, R.N., in Casser’s Magoziue, published August, 1808,
entitled ** Coal Sapply, Speed, Guns, and Torpedoes in Marine
Naval War.” .r‘lmnn%: other things under the head of coal supply,
Vice-Admiral Colomb said ;. ** We get speed and certainty for
voyages mide under steam, and the full advantages are reaped
i peace time, beeanse coal supply can be exactly arranged for
and caleulated according to the work required of it, for that can be
known, but for the warships in war no_suach special arrangements
and caleulations are possible,  Coul supply can be treated only
generally before war breaks ont.  No one can say beforehandd
whether it has been advantageously or economically allotted,”

Becoming interested in this question in 1893, the author proposed
at that time to stretch an elevated cable from the stern of the war
ship to the bow of the collier in tow, one to be securely fastened to
the Wl‘lﬁhi]lillld the other end wound around the ‘-’HIII|I'L‘*II.*-'-H'liI'|j.'_'
engine, similar to the steam towing machines, The load running
on this cable was to be conveyed over by an endless rope. It was
expected that the Lﬂllllﬂ:llﬁ;ltillg engine would keep an equal strain
on this elevated line irrespective of the piteh of the vessels so con-
nected. In March, 1898, Licutenant J, J. Woodward., Naval (on-
structor, located at Newport News, Vi, invited plans and prices
on a device containing much the same general ideas. A fow
weeks later— April—a plan was sent to Mr. Woodward, and he in
turn transmitted it, with favourable recommendations, through
the Chief Constructor, to the Secretary of the Navv., It was not,
however, until August of the same year that any understanding was
had with the Navy Department whereby the work of construction
could be begun. The plan, considerably modified. was submitted
to a Board of Naval Officers, consisting of Rear-Admiral Ramsay,
president, Thomas Williamson, chief engineer, and Z. L. Tanner,
commander, and they consider the device * feasible in moderate
weather.” Thereupon the Department contracted with the
Lidgerwood Manufacturing Company, of New York City, U.S.A..
to have the apparatus installed on board the collier Marcellus,
S0 much time was lost in negotiations, however, that before the
work of construction was begun the war came to an end.

Tle author's experoments,—0October 15th, the author performed
an experiment in New York harbour with a tug, towing a sloop,
using a quarter-sized model. Shear poles were mounted on the
tug, and blocks on the mast of the sloop, the distance between

ints of support being 100ft. An endless rope was employed,

ing used in accordance with the plan shown in Fig. 6. A mov-
able sheave in the bight of the cable aft the mast was held taut by
a line munactmfh it with a sea anchor or towing cone dragged in
the sea behind the sloop. By this plan it will be observed that
the tug towed the sea anchor as well as the sloop, the latter
merely supporting the rope as it passed over. A earriage gripped
to the upper part and provided with wheels to roll on the lower
part served to carry the bags of coal over from sloop to tug, As
the experiment was performed in a storm, no photographs were
taken. The storm was so severe that the sloop shipped water
over the bow, and both boats rolled and pitched very badly. In
apite of this, however, the bags of coal were conveved across the
space as though the sea was smooth ; the sea anchor serving to
perfectly act as a compensator, maintaining a constant tension on
the endless conveving cable. If such a plan were adopted, the
sea anchor would have to be selected in accordance with the speed
of towing ; the greater the speed the smaller the cone required,

DEnL']uPIh::: uF THE MirtLen CoxvEyonr o THE LULN.B.
MARCELLY S,

(1) It is propased, with this device, for the war<hip to take the
collier in tow, or the collier to tow the warship, leaving the
distance between ships about 300ft.; this method of securing boats
at sea is recognised as being safe.

(2) The warship to receive the coal will erect a pair of shear

poles on its deck, which, secured by guys, will support a sheave
wheel and u chute to receive the load. . . :

(3) The collier is provided with «a illm*lll_nll}*-ﬂﬂﬂm‘ﬂfl cngine
located aft the foremast, having two winding drums, A steel
cable, Jin. dinmeter, leads from one drum Lo the top of the fore-
mast, over a sheave, thence to the sheave on the warship, back to
another sheave on the top of the foremast, Fhl.,’lltt: to the “”.mr
drum. This engine gives o ruu.'ilrrm'util‘lg motion to t.]it..‘.t'ull's'l:}"lll[._{
vrope, paying ont one part nnder tension @ i Carnage secured to
one of the parts passes to and from the warship, 1ts lond clearing
the water intervening, p

(4) A carringe ufu:;]rul:inl form ix provided \\'itlriwht‘:t'lﬁ which
roll on the lower part to the conveying vable, and grip :ihg'ht]:.' hu!ﬁ
sufficiently the upper part of the cable. This carriage will carr)
bags of coal 7001b, to 1000 1L, The load 1s hi..‘!l":'l by a hook pivoted
at the bottom of the carriage, which hook is held by a latch.
When the carringe comes in contact with the rubber buffer on the
sheave block at the warship, this latch is pressed in, thereby
releasing the hook and its load. Should the carnage _strike
heavily at either terminus the upper part of the cable will slip
through the grip and no damage will be done.

(5) Ax soon as the bags are dropped, the direction of the rope
is reversed, and the carriage returned to the collier.  During the
transit of the load an elevator car descends to the deck, bags of
coal placed thereon, suspended from a bale, and elevated again to
the stops on the guides, so that when the carriage has returned to
the collier, the pointed hook finds its way under the bale or hanger
supporting the coal bags. The instant the load is hooked on the
direction of the ropes is again reversed, the carriage takes its load
from the elevator and transfers it neross the intervening space 1o
the warship, and drops it again into the chute. _

(6) The engine for operating the conveyor is of peculiar con-
struction, It runs practically all the time in one direction, its
speed being varied by the use of the throttle.  The drum near the
foremast is provided with friction mechamsm so that it is capable
of giving to the rope a tension anywhere from 1000 1b, to 4000 1b.
Thi= drum is operated by a lever, The other drum is of special
form, employing two dry metallic surfaces in contact.  This drum
is adjusted so that it will slip under any strain exceeding, say,
3000 1, 1t may be adjusted while the operation is going on, the
tension being increased if the load sags too much, and diminished
if the deflection is unnecessarily small, The forward drum will be
referred to hereafter as the 4000 1h, drum, and the other as the
3000 b, drum. When the engine is running, the tendency of both
drums is to draw both parts in, one to the extent of 1000 b, and
the other 30001, The effect, therefore, is for the 4000 1h, drum
to prevail and overhaul the 3000 b, resistance, and it is this resist-
ance that sustains the load in its transit between the two boats,
Through the co-operation of the two drums the conveying distunce
between the two boats is compensated for, and a practically
uniform tension sustained during the transit of the load. IT the
points of support on the two ships approach cach other—during
the transit of the load —the effect will be that the drum pulling
1000 1h, will take up the slack so produced, and the 3000 1b. drum
will temporarily cease slipping, or at least the slip will be reduced.
If now the boats pull apart, the 3000 1b, drum will simply shp the
faster,  All that 1= necessary, therefore, in the operation of this
machine is to see to it that the speed of transit is in escess of
double the speed at which the two boats come together,

(7) After the load is dumped at the warship the operator of the
engine releases the friction lever on the 1000 Ib, drum, thus redue
ing the tension on the lower part to some point considerably below
J000 1., whereupon the 3000 Ib, drum acts to haul in rope, and
thus returns the carrage to the collier,

(8) The speed of conveying i= about 1000 per minute, conse-
quently the load will be taken from the collier and deposited in the
warship in about twenty seconds,

() Attention is called to the fact that the total tension on these
two parts of rope will never exceed, say 80001h.: furthermore,
ﬂhuuLl the ships pull away from cach other and the tow-line part,
the only effect will be to unwind the rope from one of the drums,
its endd falling into the water, whereupon the other drum will wind
in the other end of the rope and recover the carriage attached
thereto.  The drum used for operating the convevor also serves to
wind up and store the cable when the collier is not coaling at sea.

As this paper goes to press, the collier Marcellus is fitted with
this device, consequently any further deseription of it will he
deferred until the meeting of the Society, when the author will be
in a better position to give illustrations and deseriptions of the
machine as 1t will be tried at sea,

ALMANACS, CALENDARS, &-.

We have to thank the Campbell Gas Engine Company, Limited,
for an exceedingly neat pocket calendar and diary. A feature of
it is a railway accident insurance policy for £500 on the first page.
A F“'Iﬂ‘t for stamys, &e., is formed in the cover,

Mr. Percy J. Neate, of Rochester, has brought out a wall
calendar, much on the sane lines as lust year, Itis  nicely  got
up in black ink on a white card, the result being a pleasing con-
trast with some of the highly coloured and ornanented  calendars
which are usnally considered attractive,

Peckett and Sons, of the Atlas Locomotive Works, Bristol, have
sued o wall ealendar of handsome appearance, and  having
monthly ** tear-off " slips.  As usunl, the ealendar is ornamented
by an excellent photographic reproduction of one of their recently-
constructed locomotives, a six-wheels coupled saddle tank engine,
with 18in. eylinders, and weighing 50 tons, On the back of the
calendar there is given a large amount of useful information.

The Hunslet Engine Works, Leeds, are issuing a neat wall
calendar of the monthly ** tear-off ” type,

CATALOGUES.

Westinghouse Electric Company, Limited, Norfolk-street, Strand.
Circular No. 1010, Self-cooling transformers.

Burnham, Williams, and Co., Baldwin Locomotive Works,
Philadelphia. This is a copy of the monthly booklet issued from
these works, giving illustrations and particulars of the locomotives
recently constructed.

The Horseley Company, Limited, Tipton, Staffordshire. llus-
trated description of the works, together with information regard-
ing work executed by the company. The printing and illustrations
are of the highest standard. _

. Rﬂl.}t"l't Boyle and Son, Limited, Holborn-viaduct, London.
New illustrated catalogue. This book is in reality something more
than a mere description of this firm's specialities ; it forms an
artistic practical treatise, in which is demonstrated how efficient
ventilation can be successfully achicved by a natural agency and
without complex mechanical arrangement:, '

ACcoRDING to the monthly report on the state of the
skilled labour market published by the Labour Department of the
Board of Trade, the general state of emplovment - continued
good in December, and the percentage of ]]]]n|;||1]|nt'fl| member-
returned by 4rade nuion: lower than at any cmiliag pericd of the
year since 1530, In the 123 trade union: making returns, with an
aggregate member-hip of 511,184, 12,664 —or 25 per cent,—were
reported as unemployed at the end of December, compared with
2'21n November, and with 2°0 per cent. in the 118 unions, with
a membership of 470,391, from which returns were received for
December, 1898,

1 which there is no falli

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

( From oy owp f,"ﬂ'i""‘f”"ﬂ't"#f-]

GREAT activily prevails at H"_thl! works, and the npward l'.ﬂ[ll"ll:urry
of prices continues, Galvanised corrugated sheets were guoterd
on Change in Birmingham this "l‘humdigh afternoon £15 for
21 w.g., f.o.b, Liverpool, The denmfnd for !ILHI and Cape Colony
is greatly increasing, owing to the immigration of refugees from
the Transvaal and %:mc State, and from Great Britain, Owing to
the crowded condition of Cape Town, Durban, and other South
African towns, temporary structures have to be erected for housing
the population. so that corn ated roofing sheets are in heavy
demand. Black sheets are a vanced 5s.. maltmg the minmmum
price £11 5s. for 24 gauge. They are in large demand for use by
the galvanisers, ‘ i :

Hoops and all classes of strp are in large ont-turn at satisfactory
prices, and the demand is excellent. The Hoop and Thin Strip
Associntion have advanced prices 10s, per ton, making the basis
wrice £11 for 20 gauge, with the usual extras, Some makers,
}mwu\‘ﬂr.. state that they are securing 7s, 6id. to 10s. more than this
basis price.  ('ut lengths are, as usual, 5z, extra. The Association
of Hinge Strip Manufacturers have reduced discounts 2§ per cent.,
which 1s equivalent to a net rise of 5 to 10 per cent. Gas strip
is advanced to £10, and bedstead strip in cut lengths 1= £11 0«
Steel strip is also quoted £11 5=, or a nse of £2 upon a few
months back.

Marked bars continue £11, and common unmarked bars are
quoted £10. A further mecting of the small rounds section of the
Unmarked Bar Association has been held to consider the question
of extras, and although no official change has been made in the
present position, yet several of the members have declared their
mtention of forcing the 105, extra upon gin. gauge, and with other
sizes accordingly,

Steel of all kinds 1= in great demand.  Steel rounds realise
£10 155, to £11, delivered in South Staffordshire. Best cold-rolled
and close-annealed steel sheets for working up I.‘uuq‘nlmen are quoted
£13 for singles by Staffordshire makers. Serviceable steel sheets
for tin-plate making are being sent here from Wales at about £12
for 21 gange, delivery Midland stations, which is an advance of
about 30z, upon three months ago.  Midland tin-plate makers
quote tinned sheets £20 per ton for coke singles, and £30 10s, for
coke doubles ; with £31 for charcoal singles, and £32 108, for
charcoal doubles. The next bi-monthly average selling price
the Midland iron trade is expected to be declared about n week
henee, and 1= pretty sure to show a further advance,

Mg iron is quoted : — Stalfordshire cinder forge, 72s, bd. to 73
part-mine, 70s. : all-mine, 775 6d, to 82s, 6d. ; best, 90s, to 925, 6d. ;
cold-blast, 120s, to 127s, 6d.  Midland sorts are in great request,
the output being hardly sufficient to meet the requirements of
consumers.  Northamptonszhire and Lzicestershire sorts are quoted
i35 to 75s., and Derbyshire 71s, to 76s. These high prices are
largely due to the advanced rates for cokes.  Derbyshire coke hns
been advanced to 30s, per ton at the ovens, and Durham and
Welsh coke is quoted 40s,, delivered into this distriet, Pig iron
i= being imported from other districts to a considerable extent, to
make up for local shortness of supply. Coal also is decidedly
dearer than recently, Some of the coalowners are making in-
creased charges for the use of wagons, and are abolishing the
custom of giving extra weight, =0 that manufacturing as well as
domestic sorts are from 2s, to 25, 6d. dearer than a few months
agro, and this, of course, increases the cost of iron.

The brass and copper industries appear to be in a sound, if not
very active, condition.  In a few cases manufacturers are makin
for stock, but there is no dearth of consumptive demand, at all
events for goods of the cheaper deseriptions.  But copper goods
are not selling =so freely, as public confidence in the stability of
the metal has been somewhat rudely shaken by recent Huctuations.

In the Birmingham metal-working industries there are some
large contracts under exceution for municipalities, local anthori-
ties, and railway companies in various parts of the country. In
the export department shipments have been interfered with of late
by the scarcaty of freightage. owing to the large number of
merchant vessels required by the Government for transport pur-
poses.  There are consequently a good many unexecuterl ors
and eargoes awaiting shipment for various colonial and foreign
markets, which will swell the returns of future months,  The most
urgent orders at present are those avising out of the war, on the
excention of which some of our manufacturers are engaged almost
might and day,

In the machinery branches in the Birmingham district there is
steady, if not full, employment, but there 18 not the pressure of
demand which was experienced lust summer, and many engineers
and mwachinists conld do with additional orders. Structural
cngineers, however, continue very busy, and report contracts
which, in many cases, will carry them through the greater part of
the year. They complain, however, that prices are not what they
ought to be relatively to the cost of labour, fuel, and steel. But
this 15, doubtless, an evil which will correet itself with the abate.
}nle of competition, as orders acemmulate in manufacturers'
MM,

Makers of ~springs and axles report business active, both for
home and export, and this fact, taken in connection with the
recent rises in metal and fuel, has prompted them to declare
another advance of prices equivalent to from 7} per cent. to 10 per
cent.  During the past twelve months the :'fxilcnmkcrﬂ' Assovin-
tion has reduced discounts by 10 per cent.. which is equivalent to
an advance of net prices to from 30 per cent. to 40 per cent.

There are loud complaints by Birmingham merchants of the
wanton imjury inflicted on British commerce with Brazil by the
new Customs regulations of that country. and especially the
prohibition of the distinctive English labels by which our goods
have hitherto been identified, and the duplication of invoices, of
which one has to remain in the possession of the Consulate—thus
divulging trade secrets and prices to trade competitors. The
Chamber of Commerce have decided to address the Foreign-office
on the subject, and to invite the co-operation of other Chambers
in ubtaining a reform of these obnoxious rules.

NOTES FROM LANCASHIRE.,
(From owr own Correspondents.)

. Mauchester. — In  the iron trade of this district there
18 a continued slow, but steady recovery from the un-
settlement caused by the collapse of warrants with the close
of last year. Buyers, however, are still to a | extent holding
back, but as week by week the speculative brands of pig iron go
on hardening, confidence is gradually returning, and there is now
A general conviction that for a considerable time to come low
prices are not at all probable, but that the movement of the
market is more likely to be in a still further upward direction.
In fact, apart from the large requirements for actual consumption,
_ : off, and which in themselves are suffi-
I.'I[."Htltti‘gn'ﬂ exceptiona strength to the market, the fuel
question is also an important factor in governing the situation, and

' the large advance during the present week on all descriptions of

fuel throughout Lancashire cannot fail to have its effect on all
branches of the iron trade. With the increased cost of produc-
tion. lowness of stocks, and both makers and manufacturers heavily
old over a considerable period, there would certainly seem to be i
prospect of high-priced material for «ome time to come.

The f"*lul}--heeter iron market on Tuesday was fully attended
with more inquiry stirring, but no appreciably increased weight of
buying generally, In pig iron the position 1s again stronger, and
there i: less underseling by merchants. For local and district
brands makers are exceedingly firm at their full quotations, and de-
ivered Manchester, No, 3 foundry Lancashire is quoted 80s, €d., less
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2} ; Lincolnshire, 75s, 6d, to 76s. net ; and Derbyshire about 80s,
net cash, with forge qualities, delivered Warrington, 74s, 2d. to
(45, 8d. net eash for Lincolnshire, and 76s, to 76s. 6d., less 24,
for Lancashire. Current quotations for Middlesbrough in the open
market are about 1s, 6d. per ton higher than last week’s rates,
merchants asking 765, 10d. net by rail Manchester, with 78s, 4d.,
quoted by makers, There has also been a similar advance in
Scotch iron, Eglinton and Glengarnock being quoted by merchants
about 80s. 6d. to 81s, net cash, delivered Manchester docks, with
makers’ prices about 25, above these figures. American pig iron,
delive Manchester docks, is about 77s. 6d. to 78s. net cash.,
_ Perhaps not quite so much business is being booked by finished
iron makers at the advanced rates, but they continue indifferent
about new orders for the time heing, and they are asking a further
premium upon present prices where they have any special lots they
can offer for immediate delivery. For Lancashire bars the list
basis is £10, but £10 Js, is being got for prompt delivery. North
Staffordshire bars remain numinufl}' at £10, but makers decline to
accept business except at quite Hs. above this figure.
steady demand is ﬁwhar{ at the full rates of £10 7s. 6d. for
random to £10 12s, 6d. for special cut lengths, delivered Manchester
district, and 2s. 6d. less for shipment. Sheets are now quoted £11 to
£11 3s. delivered here. Nut and bolt makers have not vet followed
the upward move in finished iron by any further advance in their
list rates, but for long forward delivery they are guoting higher
prices,

In the steel trade the position becomes steadily stronger, with
generally a fairly good business reported. For hematites makery’
(uotations remain firm at 89s, 6d. to 93s., less 24, but the upward
tendency in warrants will no doubt tend to harden makers’ prices,
For billets £7 10s. is the winimum quotation, with local makers
having little or nothing to offer. Local made steel bars have in
some mstances been raised 10s. per ton, but generally quotations
HI‘.-I!I range from £9 up to £9 15s. Hoops are firm at £10 10s., with
hu:ﬂltag {1 tes ranging from £0 10s. to £9 15s, delivered Manchester

istrict,

Machine tool makers continue to report u slackening off in the
weight of new work coming forward, and in many cases they are
now fimshing orders more rapidly than these are being replaced,
but the prevalent opinion is that a good deal of new work is just
now simply being held back. Other branches, such as boiler-
making, stationary and locomotive engine building, and the general
engineering trades, are all exceedingly busy, whilst the extreme
pressure of work throughout all sections of electrical engineering
18 more than maintained.  The usual monthly returns of the lead-
ing workmen's unions show little material change in the position,
The Amalgamated reports a temporary increase in the Aunntiuu
list, which i about 2°6 percent. of the total membership, and a little
over 2 per cent. locally, but this is fully accounted for by suspensions
due to holidays, and other special causes, TheSteam Engine Makers'
Society returns showa further reductionin the unemployed list, only
4 per cent. of the total roll being on donation, with practically a
clear book in the Manchester district. The United Machine
Workers' Assoeiation has under 2 per cent. of the membership on
benefit, with about the same proportion in most of the Lancashire
engineering centres, Returns from branches as to the state of
trade continue of a satisfactory nature,

sSome improvements in miners’ safety lamps were brought before
the Manchester Geological Society at their meeting on Friday last,
by Mr. J. . Patterson, representative of Baxendale and Co,,
the makers, Amongst these improvements is a special arrange-
ment—Patterson’s patent —for preventing lamps going down into
the pit without gauzes, to the imminent danger of life and pro-
perty. In this arrangement the gauze is provided with a ring
which forms a seat for the glass, so that in t-llm event of the gauze
or gauzes not being in their place, the glass, on being put in the
lamp, will fall to the bottom, thus revealing to the lamp man that
something is not in its place. In fact, with this device it is im-
possible to put a lamp together unless it is a complete safety lamp.

The forty-fourth annual report of the Council of the Manchester
Association of Engineers, which was read and adopted at a
meeting of the society held on Saturday last, shows that one
honorary life, 22 honorary, and 27 ordinary members were added
to the roll during 1899, and after taking into account the loss by
death, resignation, &c., the total number on the roll is now 453,
as agamnst 416 a year back, there being 28 honorary life, 165
honorary, and 260 ordinary members, e financial statement
shows a balance to the credit of the Association, after paying all
accounts due up to December 31st, of £4188, as against £4224
twelve months ago, representing a surplus of £263 on the year's
working,

Last week | referred to the probability of a further upward
move in coal prices, This has now been fully borne out, and at
an earlier date than was generally anticipated. On Friday last
at a meeting of the West Lancashire Coal Sales Association, 1t was
decided to advance best Wigan Arley coals 1s. 3d., and all other
descriptions of fuel 1s. 8d. per ton. On the following Tuwduf’,
the leading Manchester colliery concerns decided upon an all-
round advance of 10d. per ton n the immediate neighbourhood of
Manchester and Salford, with advances in outside districts
ranging from 1<, 3d. to 1s, 8d., according to circumstances.  For
house-fire conl the advance in prices will bring pit quota-
tions in West Lancashire to s, 6d. and 15s. best qualities
of Arley, 13« to 135, 6d. common Arley and Pemberton 4ft.,
and 125, to 12« 6d, common house coal, with pit prices in
the Manchester district for corresponding quahties of coal
about 5d. to 10d. per ton above these figures. For all other
descriptions of fuel suitable for iron-making, steam, and general
manufacturing purposes, the demand continues considerably in
excess of the supphes offering in the market, and the advanced
riates bring pit quotations about on a level with the special
prices that were previously being got in the open market, The
general average prices at the pit mouth may now be given as about
125, to 125, 6d. steam and forge coals, 9s, 6d. to 10, medium
qualities of engine fuel, and 10s. 6d. up to 11s. for the very best
qualities. Shipping prices are even higher than inland quotations,
and for ordinary qualities of steam coal 1Js, is the general figure
that is now being readily got for delivery at the High Level,
Liverpool, or the Garston docks.

The further advance in prices has been brought about by the
continued scarcity of all descriptions of fuel except house-fire
qualities, and the great pressure of demand for iron-making, steam,
and general manufacturing p , and also for shipment. The
scarcity of supplies has to a large extent been caused by the re-
#triction of the output, which during the past six months, at the
{:it.s generally throughout Lancashire, has been quite 10 per cent.

wlow the average *‘get;"” and with the additional advance n
wages that has now been conceded, a still further reduction of the
output is regarded as not at all improbable.
upward move in the price of coal is in some instances being
accompanied hy a corresponding advance in coke ; but this is by
no means general, and average quotations at the ovens remain at
about 23s, to 23s. 6d. for furnace qualities, up to 30z, for the best
foundry sorts.
Barrow.—There iz a very full and a very active trade in hematite
E iron, and, although makers’ prices remain unchanged for mixed
mer numbers at 77s. to 80s, per ton f.o.b., they have very
little iron to sell, and many of them can rendil.;.' get 82s, 6d, for
good brands at reasonably forward delivery. The market shows
ndications of expansion, and the probabilities are that, although
the demand at the moment is fuller than the supply, a =till brisker
demand will soon be experienced.  Warrant iron has improved 1o
price to 754 6d. net cash sellers, 755, 5d. buyers.

Some large parcels of warrant iron have been cleared from the
Barrow stores during the week, and the total for the district shows
a shrinkage of 6095 tons. There is now in warrant stores 192,530
tons, or a decrease since the beginning of the year of 5317 tons.
Forty-seveni urnaces are in blast, as compared with forty-one in
the corresponding week of last year.

Iron ore is in very full and very steady demand, and good

In hoops a

-

ordinary sorts are at 14s. to 15s. net at mines, with best at 18s,
and 205,  The price of Spanish ores delivered is steady at 19s,
and 20s. per ton, and very large imports are coming to hand.

The steel trade is brisk in every department, and makers find
themselves not only well off for orders, Lul in receipt of very full
inquiries for forward deliveries, Heavy rails are at £7 per ton
firm, and ship plates are still at £8, with any amount of orders
offering.  There is a good business doing in every department of
the steel trade, and prospects are very bright all muml.

Shipbuilders and marime engineers are very busily cuployed,
and are devoting special energies in pushing forward the large
amount of Admiralty work in hand,

Coal is dearer, at 17s, delivered for good stemn coal, and 36s, for
Durham coke delivered.

Shipping is very busily employed, and exports are very large,
especially of pig iron. Last week 17,080 tons of pig iron and
847 tons of steel were exported from West ('oast ports, being an
increase of 10,425 tons of pig iron, and 1749 tons of steel as com-
pared with the corresponding week of last year., The total exports
this year have been 45,680 tons of pig iron and 16,681 tons of
steel, showing an increase on the corresponding period of last year
of 23,736 tons of pig iron, and a decrease of 5604 tons of ﬁtuﬂf.

THE SHEFFIELD DISTRICT.

(From our wirn Corvespondent.)

Tue prolonged congestion of the railway lines is now being
rapidly cleared, and the inconvenience, where it has not been
entirely done away with, has been greatly lessened, and we are
within measurable distance of the coal trade resuming its proper
condition. There is no falling off, however, in the high price paid
for coal in any of the qualities, The weather has been so damp,
with occasional cold snaps, that household fuel has been firmly main-
tained, and 1s still called for in excess of the output. Markets have
heen so completely depleted of stocks during the Christmis holiday s
that there 18 a general request from alldirections for further supplies,
The demand for London, the Eastern Counties, and the home dis-
tricts is equally urgent, and as forward selling has been exception-
ally active, there is very little coal to dispose of in the open market.
The pricesmentioned last week — 14=., 15s., and 16s. per ton at the pit
—have been readily given in cases of pressing necessity.  Generally,
however, best Silkstones are ranging from 12+, Gd. to 13« Gd. per
ton : Barnsley house, 125, to 125, 6d. per ton; sccond gualities
being obtainable at 10s, to 115, per ton.

In the steam coal trade there is still a large demand, and the
tendency of stocks to accumulate during the first month of the
vear is altogether absent this season.  All gualities of hard coal
are ealled for on iland account.  For heavy weights the figures
range from 105, 6d, to 115, per ton, but the rates for simaller quan-
tities are quoted from 13s, to 155, The goas companies are as
urgently in need of supplies as ever.  In many cases the difficulties
of public hghting are by no means lessened, and the situation can
scarcely be improved until the days are much longer than they are
now. Engine fuel has never heen in greater reguest than now, as
may be gathered from the current rates, viz., nuts, 95, 6d. to
10s. 6. per ton ; sereened slack, from 7= Gd, per ton ; pit slack,
from 6=, per ton, while even higher prices are paid by those whose
needs are exceptionally urgent, The situation in coke remains un-
changed, rates ranging from 18s. 6d. to 22s, 6id. per ton,

In the Sheflield district the price of bar iron has been advanced
another 10s, per ton, the quotation for bar iron being now from
£11 per ton upwards,

Every branch of the iron trade is full of work, and a similar
remark uprlir:s to railway material in all its departments, The ont-
put conld be increased if the raw material were obtainable more
promptly and in adequate weights. Wagon and carriage builders
report that full employment is being found for all their men.  Nuts,
bolts, and similar goods have again gone up in price.  In the begin-
ning of December contracts were taken at £3 per ton advance on
the quotations of December, 1808,  Another 305, per ton has been
added since then,

A feature of the military material trade is the large demand at
present for lvddite and shrapnel shells on Government account.,
Makers are keeping their machinery running night and day, the
Government requiring immediate delivery., It 15 not unnatural
that one should hear a revival of the old complaint that the
CGrovernment did not give out orders several years ago, when costly
plant and skilled artificers were idle for months at a time. Now
orders are being placed very heavily, and the anthorities cannot get
all they need. Manufacturers of heavy gun forgings are also busy
on Government account, heavy shaftings and castings for marine
purposes being likewise freely ordered,

In the wire mills activity universally prevails, best steel wire for
the production of pit haulage and similar ropes being particularly
in request,  This trade was o good deal eut into some years ago by
the Swedish firms who began to roll wire at home instead of send-
ing their steel over here to be prepared, but in spite of the Swedish
competition, there i= sufficient work both for home and foreign
markets to keep the plant fully engaged.

All the leading firm= engaged in the tool trades are full of
work, a feature of the orders on the books being the demand for
the home market, The Government have recently been placing
large orders for steel spring bands, and are now inviting tenders
for close upon 300,000 files required in the varions departments of
the arsenals. The file trade generally i= in a good state, although

manufacturers complain that they are unable to obtain advances
in prices to reconp them for the higher rates charged for raw
material, It is noteworthy that the use of machinery in the file
trade is still steadily increasing : in fact, were it not for the
machines the requirements of the world would not be met,

— —_——

NORTH OF ENGLAND.

(EFrom owr own Correspondent.)

A sTEADY improvement must be reported in the iron and allied
trades this week—an improvement which bas been in progress since
the year commenced —and the tone of business in consequence is
cheerful, with consumers much more disposed to operate than the
sellers. Actual transactions completed have been comparatively
few in number this week, but that 1= owing to the indiffcrence of
producers rather than to any backwardness of the buyers, indeed,
if the latter had their way a large business would have been done.
As a matter of fact, it secems to be the general belief that higher
prices will rule, and, thercfore, while consumers show considerable
anxiety to purchase, seller:— both makers and merchants-—are
inclined to hold back, as they are likely to do better by waiting.
The situation is gencrally very favourable to sellers, ’l}hia is the
quietest period of the year, when usually prices decline and stocks
increace, but now prices are on the npward tack, and demand is zo
pressing that stocks are being reduced even in the public warrant
stores,

The scarcity of pig iron is indicated by the complaints that con-
sumers still make as to the difficulty of getting what =utisties their
needs, At this time of the vear under ordinary circumstances
there i= no difficulty, for the output exceeds the requirements.
When, therefore, there is a short supply in the middle of winter
naturally the makers expect that the business will be exceedingly
favourable for them in the spring, and they are very sanguine.
What is o most satisfactory feature of the current upward move-
ment is that speculative operations have played but a small part

in bringing it about ; it has been induced by an increase of re:ﬂll_iy
bondt pde business, and thus iz the more likely to be maintained.
Inquiries for iron for spring delivery are coming forward freely,
especially from the Continent, and the prospects of active trade
for that season are altogether anmumgir:i. |
Makers adhere yet to 70s, per ton as the price of No, 3 CUleve-
land G, M. B, pig iron—a figure which they have quoted since the

carly part of December, and below which they have not done

- business, except under special circumstances. Second hands have

during the interval been selling at times considerably under this
price, even as low as 64s, 6d. ; but that did not affect makers, who
were never so well off as regards orders,  The price of pig iron in
merchants’ hands has been steadily rising this month, 1. 6d. per
ton having been added this week, bringing the figure for No, 3
up to 69s,, which is only 1s. below makers' iron, and 4s, 6d. more
than the price ruling a little before Christmas. Cleveland war-
rants have also been considerably lower than the prices quoted
cither by makers or merchants, but that circumstance has had
little influence on the latter. Buyers have not manifested any
great inclination to take warrants, even though they have been so
much cheaper than makers’ iron, either in first or second brands.
This appears to be because the choice of brands in the public stores
has become somewhat limited. Thus, when makers were quoting
705, for No. 3, and merchants 67s. 6d,, Cleveland warrants could be
bought at 66<, 9d, On Tuesday, merchants raised their price to
69%., but warrants were obtainable at 67s. 9d., but on Wednesday
they were raised to 685, 7d.  For a long time now warrants have
been at lower prices than makers' iron, and though the stock of
the former has gone down considerably, it might have been
expected to have decreased to a greater extent.

Cleveland iron is relatively a good deal dearer than Scotch, and
this has cansed a heavy reduction in the shipments from the Tees
to Grangemouth, so much so that this month they are little more
than half the quantity reported in the corresponding month of
last year—up to the 16th they were 17,437 tons, as compared with
31,262 tons in January, 1899, This is to be expected when it 1s
borne in mind that Cleveland warrants were at one time this week
only 34d. per ton below Scotch, whereas the usual difference is
45, to 5=, that being what it costs to deliver Cleveland iron to the
Glasgow founder on the same terms as Scotch iron. Under leaﬂent.
circumstances the Scotch consumer has to pay a good deal more
for Cleveland iron than his Scoteh costs him, and naturally
he is cutting down his consumption of the former as much as
possible,

No. 1 Cleveland pig iron and all deseriptions of forge iron are
quoted and =old at 68<,, and are not very easily obtainable, as the
supply i even shorter than that of No. 3. Some firms have
realised 685, 6d. for grey forge, for the delivery of which there is
great pressure.

Hematite pig iron is very scarce in this distriet, the production
being short of requirements, while makers, it is asserted, have no
stocks, and the stock in the public stores has dwindled to about
7650 tons, a very insignificant quantity with a make of 1,200,000
tons per annum of this description of iron, and considering that
within the last few years a stock of over 100,000 tons was reported,
Relatively better prices are ruling for East Coast than for West
Const hematite warrants, 795, being the figure for the former and
between 70s, and 76x, for the latter, ut the =ituation in this
district ix so much better, for, against o stock here of 7700 tons,
the West Coast has one approaching 200,000 tons, and that with a
make under 900,000 tons per annum, The producers in this dis-
trict ask, and will not take less than, 80s. per ton for mixed num-
bers of East Coast hematite pig iron, and some quote BZs, 6d.
Rubio ore is somewhat cheaper than it has been for some time
past, owing to the fall in freights, which 15 usual at the close of
the Baltic season, many of the steamers trading with the Baltic
ports in the season being put into the Bilbao ore trade when it is
over, The rates of freight have declined 1<, 3d. per ton from
Bilbao, but ore has not fallen that much in price, 6d. being the
outside, for 20s, 6d, delivered at the wharves in this district s
obtainable,

Pig iron exports from the Cleveland district this month are
rather quiet, but are much better to the Continent than are usual
in January, The total quantity uhipr-ml up to Wednesday night
was 47,720 tons, as compared with 53,913 tons last month, and
61,426 tons in January, 1809, The stock of Cleveland pig iron in
Connal’s stores on the 17th was 65,875 tons, a decrease for the
month of 4748 tons, and of hematite 7653 tons were held, decrease
for month 1850 tons,

The 37th annual report of C'. E. Muller and Co., Middlesbrough,
contains some important statistics relative to the ore and iron in-
dustries, l:speuiuhy the former. It is shown that out of the
055,178 tons of iron and manganiferous ores imported into Great
Britain in 1899, no less than 6,186,022 tons came from Spain, these
being much Jarger quantities than were reported in 1898, The
Bilbao district last year exported 5,864,174 tons of iron ore, against
4,633,211 tons in 1808, The North-East ports of England im-
ported 2,456,513 tons of foreign iron ores, as compared with
2,266,600 tons in 1808, It ix also shown that the North-East of
England exported last year two-thirds of all the pig iron sent from
the United Kingdom.

The manufactured iron and steel industrics continue extremely
brisk, and where works are not running to their fullest capacit
it 1s because of short supplies of materials, particularly of fuel.
This fuel question has become a serions one for manufacturers,
because not only are the supplies short and irregular, but prices
have gone up heavily. Notwithstanding this, manufacturers in
this district have not followed the example of those in the Midlands
and Scotland in regard to advancing prices ; indeed, they have
not altered their quotations for several weeks past, though there
15 no lack of work, and a good many orders have to be refused.
Commeon iron bars are quoted at £8 15« ; best bars, £0 Js.; double
best bars, £10 5= ; iron and steel ship plates, £8 ; steel boiler
plates, £9 5s.; iron and steel ship angles, £7 135s.; steel sheets,
singles, £10 7s. 6d. black, and £14 15s. galvanised ; puddled bars,
£5 10s, per ton, all less 25 per cent, f.o.t., except puddled bars,
which are net.  Heavy steel rails are firm at £7 net, and steel
railway sleepers £8 105, net,

The officials and workmen at the Stockton Malleable Tron and
Steel Works of the South Durham Steel and Iron Company,
Limited, on Tuesday made a handsome presentation to Mr.
Douglas Upton, who is retiring from the general managership of
the works, which he has held since 188]. The winding up of the
Stockton Malleable lron Company, which sold its works to the
South Durham Steel Company, has now been completed, and the
liguidators have intimated that the shareholders will get a little
over par value for their £100 shares, Shortly before the sale they
were quoted at £30 each.

This week the officials of the North-Eastern Railway Comapany
have been conferring with the representatives of various cs of
their men on the subject of hours and wages. It is not expected
that the business will be got through before next week, and it has
been arranged that no nformation relative to the negotiations
shall be made public before the close,

The coal trade of this district bas never been in such a brisk
condition for the last quarter of a century as it is now ; indeed, it
15 questionable whether the demand ever so far exceeded the
supply. Consumers in all branches of industry complain of the
dithiculty in getting fuel, and prices are being rushed up at a great
rate, being now in some cases double those quoted last vear, this
being most apparent in the retail house coal trade. Sellers zeem
to be able to get almost whatever they like to ask, for there is
something approaching a famine in the trade, and consumers want
the coals at any price,  For best steam coals 20s, per ton f.o.b, has
been quoted, and for steam smalls 11s., while best coils have
risen to 195, f.o.b, The conlmasters are =ecuring relatively better
prices for coal than for coke, and the difficulty of g.‘Gllillg the latter
s ancreased,  For foundry coke for export 32, 6, to 34s, per ton
f.o.b, hae been pand, and for blast furnace coke 25+ 6d, at the
furnaces is the least that will be taken for ordinary qualities,

NOTES FROM SCOTLAND.

(Erom our own Corvespondent,)

THERE has been a gradual improvement in the Glasgow pig iron
warrant market this week, so far as prices are concerned, The
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volume of business was small, especially in the earlier part of the
week ; the values moved steadily upward. There was later
a considerable demand for warrants from outside quarters,
London being vaoned as a good purchaser. This latter fact
caused quite a cheerful tone n business, and prices jumped up
when the report came on 'Change, nearly ls. per ton in the case
of Scotch iron. Business has been done in Scotch warrants from
67s. Od. to BiYs. cash, and 67s. 10d, to 69s. 5d. one month. There
has been very little doing in Cleveland warrants, in which sales
were reported from 67s. 14d. to 67s. 9d. cash, and 67s. 74d. to
68s. 3d. one month. (‘umberland hematite warrants have sold
from 74s. 6d. to 75s. Od. cash, and 7is. 11d. to 76s. 4id. one
month,

The furnaces that were put out of blast before the holidays are
now all in operation, and there are 83 blowing in Scotland, com-

with 75 last week and 82 at this time last year. Of the
total 40 are making hematite, 38 ordinary, and five basic iron.

The demand for makers' iron has now resumed its former state
of activity. It is true that there has only been a moderate
amount of iron purchased by consumers in the open market, but
heavy deliveries are now being made by makers and merchants,
The stock of pig iron in Connal and Co.’s Glasgow stores shows a
reduction for the past week of 3749 tons, and the reduction since
the beginning of the year is now 7203 tons.

Prices of makers’ wron are firm as follows:—Govan, f.o.h. at
Glasgow, No. 1, 1s quoted 70s.; No. 3, 68s.; Carnbroe and Wishaw,
Nos, 1, 78s. 6d.; Nos. 3, 73s. 6d.; Clyde and Calder, Nos. 1,
82s, 6d.; Nos, 3, 77s. 6d.; Gartsherrie, No. 1, 82s, 6id.; No. 3, 77s.;

Summerlee, No. 1, 86s.; No. 3, 80s.; Coltness, No. 1, 87s. 6d.;

No. 3, 78s,; Glengarnock at Ardrossan, No. 1, 82s, 6d.; No. 3,
vis. 6d.; Eglinton at Ardrossan or Troon and Dalmellington at
Ayr, Nos. 1, 77s.; Nos, 3, 74s. 6d.; Shotts at Leith, No, 1, 83s.;
No. 3, 78s. bd.; Carron at Grangemouth, No, 1, 85s,; No. 3, 78s, 6d.
per ton.

There is a large and steady consumption of hematite pig iron at
the steelworks, and the prices of Scotch-made hematite. after
having touched 80s. per ton, are now improving. Merchants
quote for this class of iron 8ls. for delivery in railway trucks at the
steelworks. Fair supplies of ore are being obtained, but it is not
expected that prices will be lower for Spamsh ore for some time.

e shipments of pig iron from Scottish ports in the past week
have been 8613 tons, compared with 5244 in the correspondi
week of last year., 'There wasdespatched to the United States 15
tons, South America 10, India 10, Australia 660, France 420,
Italy 114, Germany 180, Holland 551, China and Japan 100, other
countries 30, the coastwise shipments being 6388 compared with
3726 tons in the same week of 1809,

The finished iron and steel works are now for the most part in
full employment. In some cases the full starting of work was
delayed beyond what has been usual at this season by a scarcity
of coals. This difficulty is now being gradually removed, so far as
the supply is concerned, although very high rates are being charged
for the fuel. The makers of finished iron quote rivet and angle
iron and common bars, £0 5s,, and best bars, £9 15s. delivered
free at the ship at Glasgow net cash. Steel is very firm, and a
very large amount of material has been booked for delivery over
a t part of the present vear.

e coal trade is still hampered with difficulties of transit,
which keep back supplies from consumers, but it is ex d that
these will be gradually overcome, and that before long the trade
will have resumed something like it€ normal condition. At some
of the ports the pressure for shipment has eased off considerably,
while in other cases coals cannot be got forward in sufficiently
large quantities to meet the demand. The home trade is engaging
the attention of coal masters very much at present, as the domestic
consumer is ready to pay proportionately higher prices than can be
obtained in connection with the shipping business. The prices of
coals are nominally the same as those quoted last week.

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

THE rough weather of late, preventing the arrival of tonnage,
has had some effect in lasseninl; the ﬂxzﬁement in the coal tr:ﬁr_‘.
but as the conditions remain which led to the boom, this may be
considered as ouly temporary, and the upward course of things
will be resumed. It was reported on 'Change this week that all
the large colliery firms have full stems on their books for this
month’s loading, and this fact exceeds in value a page of specula-
tion.  Fortunately, too, labour questions are easy, and in the
principal districts the output promises to be large, evenif not quite
up to the demand. In the Swansea Valley complaints are strong
of a lhimited ﬂﬁppl}*. and of almost phenomenally high prices. At
Pontardawe, Hedley's Colliery, the colliers, 400 to '.05 came out on
Monday. Efforts are being made to bring about, if possible, an
amicable settlement, |

A slightly easier demand for steam coal was the most notable
feature at the early ll:;ﬂ of the week, followed by perceptible
improvement later, t steam smalls maintained their remarkable
m:tmn. as will be seen by latest quotations, and best and second-

t house were in active request, So, too, the semi-bituminuous

coals of Monmouthshire, all in connection with Cardiff shipments.
Newport has had a busy week, sending off a good general export,
with large tonnage to Malta and Azores. In all, Newport
despatched close upon 70,000 tons foreign, and 18,095 tons coast-
wise. Swansea had a good average export: 46,415 tons, nnd
nearly 8000 tons patent fuel. Swansea local eoal supplies are quite
inadequate to meet the demands of its various industries, and
short supplies have told seriously in many instances.

Latest Cardiff prices are as follows : — Best steam coal. 275, 6d. to
30s.; seconds, 23s, to 206s.; drys, 23s. to 24s.; special smalls, 16s. 6d.
to 17s.; seconds, 15s. to 15s. 6d.; drys, 13s, 9d. to 14s. 6d.: best
Monmouthshire, large, 23s. to 24s.; seconds, 21s. to 2ls. 6d.,
Cardiff shipment; best house coal, 258, to 26s.: No. 3 Rhondda.
23s. to 23s, 6d.; brush, 18s, 6d. to 195, 6d.; small, 16s. to 16s, 6d. :
No. 2 Rhondda, large, 18s. 6d. to 19s. 6d.; through and through,
158, to 15s, 6d.; small, 13s. 6d. to 14s. Patent fuel, 22s, 6d. to
238, mke,_ furnace, 258, to 26s.; good foundry, 28s. to 30s, : special
foundry, 33s. to 36s, An average inquiry is stated on 'Change to
characterise both patent fuel and coke.

7 T!:m Lm?emmqut A_upuu.l Mining report shows a loss of 175 lives
uring the year in mining operations in Wales, a | ) '
of which were due to falls q}f sides and roof. i

The Ynyshir Steam Coal Company has acquired, and taken
over from January 1st, the Ynyshir House Coal Company, formerly
belonging to Mr. Thos. Jones. =

A new colliery is to be started at Bryncethin, and a movement is
on foot for starting the Bryncethin pits. Certain shares in the
minerals underlying the Forest, and now worked by the Nixon
Company, are being placed on the market, with the notification of
royalties, First, a dead rent of £89 10s., then 7d. for every ton
of large coal, 34d. small, 6d. ironstone, and 3d. fire-clay.

I am glad to report that the Wynnstay colliers, Ruabon. whose
notices expired on Saturday, have withdrawn them for a fort-
mgh_t-_l;l to enable their representatives to effect a settlement if
possible,

All districts are sharing in the prosperity in coal.
Mon., broke its record in coal shipments last vear. and
ore imports were greater than they have been for the past eight
years. In the Forest of Dean the improvement in price and
demand has benefited the collier in ratio. Last week there was
an :.dmnca of 2s. per ton, and a concession to the men of 10 per
cent,

This week, in the Cardiff district, some large Admiralty orders
were placed.  The total was about 90,000 tons, and the delivery
from present date to June. Prices f.o.h. range from 24s. 9d. to
25s, 1815 higher than the strike prices of '98, which in May

Newport,
the iron

were 23s. to 23s, 6d. best steam, The Et Adl]nigﬂt mntmctai
laced three months ago, ranged from 18s. to IYs. e presen
fﬂntrﬂct.u have been divided as follows: Dowlais, 10,000 tons;
Cyfarthfa, 6000 tons; Ynyshir, 6000 tons; Hills, Plymouth,
20,000 tons ; per Adams and Wilson, Ferndale, 5000 tons ; Albion,
6000 tons : Penrhiwkiber, 15,000 tons ; Nixon, 5000 tons ; Burnyeat
Brown, 5000 tons : Powell Duffryn, 15,000 tons, ‘
It was stated on 'Change, Cardiff, mid-week, that all firms who
quoted above the figures | have named were excluded.
Swansea coal prices this week are not freely quoted. They are
very high, and forward sales have been declined at Tre_ﬂeut. figures :
— Anthracite, 15s. 6d. to 16s.; seconds, 14s. 6d. to 15s. 6d.;

ordinary, 11s. 6d. to 12s. 6d.; small rubbly culm, 8s. 6d. to 9.
' Steam, best, according to arrangement ; se onds, 21s. to 21s. 6d.;
bunkers, 17s. t 18s. 6d.; small, 12s. 6d. to 13s. 6d., all delivered
f.o.b. Swansea, cash 30 days less 2L, Patent fuel, 18s. to 20s,
Coke : Furnace, 29s.; best foundry, 30s. to 35s.  Iron ore: Tafna,
20s.: Rubio, 21s. Pitwood, 19s, to 19s. 6d., into trucks. In the
Newport, Mon,, and Cardiff districts the prices of Bilbao are as
follows : — Rubio, 20s. 6d. to 21s.; Tafna, 19s, to 20s., c.i.b,

Iron ore has continued to come in freely principally from Bilbao,
but of late the Dowlais Company has been importing also from
Paraguelos, and Cyfarthfa from Almeria. It is expected that im-
ports from the latter will increase, especially if the ul{li scare 1s
| revived that the North of Spain resources are lessening. The
' drain is evidently great. Swansea imported 5126 tons last week,
| Briton Ferry 1500 tons, Blaenavon, Ebbw Vale, Cyfarthfa, and
| Dowlais considerable quantities. Amongst the imports of the
week have been bar iron for Newport from Workington, pig iron
' from Barrow and other quarters totalling over 1000 tons to Swan-
| sea. | am glad also to note increased quantities of spiegel even
from Mostyn to Ebbw Vale and Dowlais. Great tracts of man-
 ganiferous ore from Harlech to Barmouth will probably find a
destination southward ere long by the Cambrian Railway.

Next month a quantity of blast furnace and colliery plant will be
disposed of by auction at Abernant, Aberdare.

'he war threatens to more seriously affect the steel works than
was at first generally supposed. Considerable numbers of men are
in various militia regiments, and as these are called in the strain
will be great. The tendency of this may be expected to direct
attention more strongly than ever to mechanical and other appli-
ances. The latest, in the form of the Bolton stoker, now on trial
at Dowlais, will relieve twenty men.

The Birmingham quarterly meeting gave a spurt to prices, and
a further advance of 5s. to 75, 6id, per ton in finished iron and steel
was confirmed. This had been previously secured. On 'Change,
Swansea, mid-week, there was a good deal of animation. It was
reported that pig iron had shown a distinet revival, In Scotch
there has been an advance of 1s. 5d.; in Middlesbrough, 1s. 4id.;
in hematite, 1s. 34d. It was reported that there had been an
extraordinary decrease in stocks, 3949 tons in Scotch, 2919 tons in
(leveland, and 6154 tons hematite : total 13,022 tons on the week.
Market stated to be stronger than at any time during the past six
months.  Supplies of tin-plate bars short, and seriously affecting
tin-plate mills. 1 give quotations with the proviso that they are
nominal, and subject to moderate alteration. Coal is so abnor-
mally high and scarce, and block tin has again advanced to £5

r ton. Forward sales have been declined at present guotations.
f’?g iron, Glasgow warrants, 67s. 94d. to 68s., cash ; Middlesbrough
No, 3, 67s, 9d.; other numbers in proportion. Hematite warrants,
708, 5d, for mixed numbers, f.o.b, Cumberland. according to brand.
Welsh hematite, 85s.; Welsh bars, £9 5s. to £9 10s.: angles at
usual extras. Sheets, iron. and steel, £11 to £11 5=, at works.
Steel rails, heavy, £7 10s. to £7 15s.; light, £8 10s. to £3 15s.:
sleepers according to section and specification. Bessemer steel:
tin-plate bars, £7 5s.; Siemens, best, £7 7s. 6d. to £7 10s.

Tin-plates : Bessemer steel cokes, 16s, to 16s. 3d.: Siemens, coke
finish, 16s. 3d. to 16s. 6d.: ternes, per double box, 28 by 20 ¢., 30s.,
31s., to 3ds.; best charcoal, 16s, 6d. to 17s. 6d. Big sheets for
galvanising, 6ft. by 3ft. by 30 g., per ton f.o.t., £14 10s. to £15 10s.;
finished black plate, £12 15s. to £13 10s.; Canadas, £10 15s. to
£11 10s.; galvanised sheets, 24 g., £15 to £15 10s.

(‘npﬂer: C'hili bars, £70 155, to £70 12s, 6d. Block tin, £116 10s,
to £117, Spelter, £20 7s, 6d. Lead, £16 15s,

There was a large shipment of tin-plate last week— 92,735 boxes
—receipt from works 64,539 boxes, Stock is down to 169,638,
Short supplies of coal and bars have seriously affected make of the
eight furnaces in Morriston, five only were at work. Serious
breakages affected Foxhole, and from the same caunse in the Briton
Ferry district make was greatly reduced. Foundries in the
Swansea Valley are working overtime, Mannesmann Works going
well, also furnaces adjoining. Gloucester sheds very busy, '

There was a meeting of the Tin-plate Conciliation Board in
Swansea on Tuesday, but the business was not of an important
character. A demand for a 15 per cent. advance for steelworkers
was adjourned. Minor disciplinary disputes were arranged, and
action taken to maintain friendly relations between the managers,
superintendents, and men, '

Aberystwith, unlike other places of the Welsh coast, is raising
objections to receive more guns for defence.

A very successful machmery trial of the new Roval Yacht took
place this week at Pembroke Dock. ;

It is reported at Milford Haven this week that the training ship
for boys now at Cork Harbour will be transferred to Mﬂrunf.
Much difficulty is experienced in getting boys from the South of
Ireland, and the advantages of the Welsh coast and the interest of
Welsh boys in seafaring are admitted,

| h:u_-'e referred of late to the agitation amongst the raillway men
belonging to the Taff Vale, l‘ar[:fiﬂ'. Rhymney. and Barry. The
climax would now appear to be at hand. At the last meeting —
Sunday —it was decided to hand in notices at the expiration of
seven days if employers refuse to meet a deputation of the men to
confer on wage questions. A strong wish is expressed all over the
district that peaceful measures will prevail, even if deferred to the
last moment., Action is evidently timed to take place when the
whole of the Welsh industries are in fullest activity. and if perse-
vered in must bring about complete stagnation. Railwavs have
much to contend against at present, increased cost, coal, rails, &c.,
and lessened revenue. 1 believe that the difficulty will be tided
over. The concession of a meeting, and explanation of the trying
position of railways at present, should impress the more reasonable
of the men.

NOTES FROM GERMANY.
( From owr vwrn Correspondent,)

FAVOURABLE accounts are given concerning emplovment in the
various iron-producing districts, and inquiry is still exceptionally
good in almost all departments, '

Pig iron is in pressing demand, and the output readily purchased
by manufacturers, who continue to be vigorously nﬁmi.ged. and
are therefore most anxious to secure all they can get in raw
material.

Last week's business on the Silesian iron market was. in some
branches, more lively than before the holidays, and there is a
brisk, healthy tone prevailing, Heavy plates and merchant bars
appear to be in rising demand. The business done on foreign
account is imited, and much weaker than in summer.

Coal and coke are in large request. Total shipments during
December _]u.ut, year were, for the Ruhr district, 3,392 280 t.,
agnnst 3,779,770 t.; for the Saar district, 053,670 t., against
580,250 t.: for Silesia, 1,329,080 t., against 1,480,880 t. ; and
for the three districts together, ﬁ,??ﬁ,ggﬂ t., against 5,840,900 t.
for the same month in 1898, The decrease in output was 103
ina_r cent, for the Ruhr district, 4°6 per cent. for the Saar district
02 Eur cent. for Silesin, and 9°7 per cent. for the three districts
together, Total deliveries of coal and coke in the past year were,
for the Ruhr district, 145,614,210 t., against 42,932,300 t.; for

Silesia, 16,806,530 t., against 15,909,990 t.: for the Saar district
ﬁ,ﬂl?:‘;lﬂ 'tn., : ainstng?’ﬂﬂ,lﬂﬂ A _?.mi for the three districts
together, 69,338 280 t., against 65,551,410t. in the year before,
Increase in output was accordingly 6°2 per cent. for the Ruhr
district, 5°6 per cent. for Silesia, 3°2 per cent. for the Saar dis-
trict, and 5'§m per cent. for the three districts together. .

The following figures, given by the Rhecaish - Westplalische
Zeitung, show imports in En%lish coal to Hamb to have been
in 1899, from Durham and Northumberland, 1,235,354 t., against
1,022,243 t. in 1898 ; from the Midlands, 491,949 t., inst
440,123 t.; Scotland, 576,767 t., against 541,885 t.; Wales,
110,325 t., against 39,325 t. Coke: 5762 t., aganst 11,524 t.;
total im rtuﬁma amounting to 2,420,157 t., against 2,055,100 {.
From Westphalia 1,645,805 t. coal were sent to Hamburg, against
1.652.154 t. in 1898, In December last vear import in coal from
Durham and Northumberland was 88,204 t., inst 97,791 t. in
1898 ; Midlands, 39,644 t., against 49,440 t.. Scotland, 47,226 t.,
aguinst 54,618 t.; Wales, 7407 t., against 6646 t.: total import
amounting to 182,661 t.. against 209,465 t. From Westphalia
113,183 t., against 128,908 t., were sent to Hamburg in December
last, total supplies thus amounting to 205,844 t., against 338,373 t,
in 1898,

The business done on the iron market in Austria-Hungary is of
the most limited description, and entirely of the hand-to-mouth
sort, All through last year Austrian ironmasters have been, on
the whole, but moderately engaged, and quotations have shown a
tendency to weakness. Fortunately, export has been improv-
ing, especially in bars, plates, and girders ; and though this was
caused by the Austrian prices being lower than those in other
countries, still the orders thus secured have done a good deal to
keep the works going regularly. At the same time, imports in
iron and steel to Austria-Hungary were very low on account of the
pressing demand for all sorts of iron which was felt in other
countries, and so the majority of the Austrian shops were fairly
well engaged during the greater part of the year. The business
in scythes has been anything but satisfactory, partly on account
of an unfavourable harvest, and also because foreign competition
was very keen and successful.

Though demand and inquiry have been moderate when compared
to the last quarter, the Belgian iron market has yet been showing
remarkable firmness upon the week, and prices are all well main-

’

tained. Quotations in the first of January were as follows:—
Luxemburg foundry pig, No. 3, 110f.; ditto, forge pig, 100f,;
basic, 110f. per ton. Merchant bars, No, 2, 225f. to 238!, No. 3,

230f, to 235f. p.t.; for home consumption, No. 2, for export,
realises 215f. to 2251, p.t.; No. 3, 220f. to 230f. p.t. Inland quota-
tion for girders is 205f.; angles, 235f,; iron-plates, No. 2., 225f.;
No. 3, 240f,; sheets, 250f. steel rails for export, 160f. p.t. Pro-
duction of pig iron in Belgium during the month of December
last year is officially stated to have been 104,780 t., 28,050 t. being
forge pig, 9145 t. foundry pig, and 67,580 t. basic. Total output
of pig iron in Belgium was nearly 25 per cent. higher than in
1898, being 1,219,690 t. for 1899, and 982,748 t. for the year
before.

The Belgian coal trade is very active, and quotations remain ex-
ceptionally high ; the opinion prevails that for spring orders 21f,
to 22f, p.t. will be quoted for engine coal, and 25f. to 2/f. p.t. for
best steam coal. Small coal fetched 15f. to 18f. p.t. last week.
In November last year exports in artificial coal from Belgium
amounted to 44,840 t., against 51,019 t. for the same month in
the previous year, while from January to November in the year
now past export was 488,480 t., against 610,960 t. in the same
period the year before,

The following figures, given by the Rheuish- Westphalian GGazette,
show the production of iron and steel in Sweden to have been,
during the first nine months of last year, as under :—

| B L L 184,
Tons, Tons,
Pigiron .. .. 381,7: 400,400
Malleable iron 14,700 142,600
Bessemer ingots | . 71,200 790,000
Martin ingots 120,100 114,000
587,730 tons, 735,000 tons,

THE NEWPORT HARBOUR COMMISSIONERS'
WEEKLY TRADE REPORT.

STEAM coal keeps in good demand, and prices for all descriptions
are very firm, ouse coal in good request, and prices have a
strong upward tendency. Tin and copper both higher than last
week's quotations. Exports for week ending January 12th, 1900,
were :—Conl, foreign, 69,361 tons; coastwise, 18,095 tons. Patent
fuel, 1200 tons. lwports for week ending 16th inst. were :—Iron
ore, 470 tons; pig iron, 510 tons; bars, 220 tons; cement, 160
tons ; pitwood, 4712 loads.

Coal : —Best steam, 23s. to 24s.: seconds, 2ls, to 22s.; house
coal, best, 20s.; deck screenings, 16s.; colliery, small, 13s. to
155, 6d.; smiths’ coal, 13s. to 13s. 6d. Pig iron :—Scotch warrants,
ti0s, 1d.; hematite warrants, 75s. 11d. f.o.b. Cumberland : Middles-
brough, No. 3, 68s. 1d. prompt. Iron ore :—Rubio, 20s. 6d. to
2ls.; Tafna, 19s. 6d. to 20s.  Steel rails, heavy sections, £7 10s. to
£7 15s.; light ditto, £8 10s, to £8 15s. f.0.b.; Bessemer steel tin-
plate bars, £7; Siemens steel tin-plate bars, £7 2s, 6d., all de-
livered in the district, cash. Tin-plates:—Bessemer steel, coke,
155, 8d. to 16s, ; Siemens, coke finish, 16s. to 16s. 3d. Pitwood,
ﬂt tt:j]?a.l!bli.h

ndon Exchange telegram :—Copper, £70 10s.:
£116 10s. Froights firm. = v o :

Straits tin,

THE PREVENTION OF RATLWAY ACCIDENTS, A test of the Laffas
system for preventing railway accidents took place at Barry on
I'nesday last. The testing train consisted of an engine and nine
coaches, weighing altogether about 160 tons, The trials appear to
have met with a good deal of success. The Board of Trade
reptTHentatwe will probably visit Barry next week to test the
system,

_TRADE AND BUSINESS ANNOUNCEMENTS. — Mr. Emile Cloes,
civil engineer and representative for Belgian works, 122, Cannon-
steet, Lul_uluu, E.C., has retired from business, and has transferred
his agencies to Mr. Adolphe Corin, who will carry on business at
the same address under his own name.—Mr. Edward Lomer, 12,
St. Mary Axe, has been appointed agent in this country of the
Accumulator Works (Accumulatoren Fabrik A.G. ), of Berlin
and Hagen, Westphalia.—Mr. Jno. Stevenson, Middlesbrough, has
taken his son, Mr. Joseph Shaw Stevenson, into partnership.

GEORGE FURNESS,—The death is announced of Mr. Geo. Fur-
ness, a well-known contractor for public works of the old school.
Mr. Furness commenced business about 1841, his first contracts
being for the construction of railways in the Midlands. Subse-
quently he transferred his energies to France, where he was
associated m important railway contracts with the late Mr, Thomas
Brassey, father of Lord Brassey. Upon his return to land he
constructed railways in most of the Midland, Western, and Southern
counties, having at the same time very heavy contracts abroad.
In London he constructed the northern outfall sewer, the reser-
voirs n connection therewith—the combined works forming an
important feature to the present main drainage system of London
—and the Thames Embankment from Westminster Bridge to the
cast end of Somerset House. The tenders for these un ertakings
in London npymnchml one and a-half million sterling. The last

I::Li]wny‘hl.tilt oy Mr. Furness in England was the extension of the
South-Eastern to Port Vietoria,
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AMERICAN NOTES.

(From our own Correspondent.)

NEW YoRk, January 3rd.

_ THE most important factor in the iron and steel
industry to-day is the prospective railroad re-
quirement for 1900, Over 4500 miles were built
it the United States during the past yvear. The
eitimates as to construction this year differ very
widely. Much depends upon the condition of
the money market, and as to this it is possible to
speak only in general terms. Congress is legis-
latinz in a manner which promises to remove all
elements of uncertainty from the pathway of
financiers. To all app earances there is an abun-
dant supply of money, subject, however, to
o:casional twists given to the market by specu-
lators in Wall-street. Government has taken
steps, however, by which the Internal Revenue
receipts will not be tied up in banks, but will re-
main in circulation. Three-fourths of the rail-
road building last year was done by way of ex-
tending existing lines. Some of the building
to be done this year will consist of entirely new
lines, or new lines connecting existing systems.
In Canada 470 miles of road were built, and in
Mexico 255 miles last year. The State of lowa
took the lead with 552 miles. A great increase
in mileage will take place throughout the western
and south-western States, Considerable railroad
building will also be done in the far North-West
and in British America. Prices for railroad
material rule high, and to all appearances there
will be very little, if any, decline. The reason for
this is that requirements are so heavy, mills are
sold so far ahead, so many new enterprises are
coming to the surface that manufacturers of rail
equipment, locomotives, and cars, see no oceasion
for showing any leniency to the companies. Pig
iron production is close on to 300,000 tons per
week. Every effort is being exerted to push the
construction of furnaces, rolling mills, the en-
largement of foundries, and the expansion of
capacity in every direction involving the con-
sumption of iron and steel. The greatest
activity lies in the expansion of plate mill
capacity and the building of new mills. Two or
three of these are about producing material, and
this fact accounts in part for the decline in plate
in large quantity. The leading bridge builders
are making up their prospective requirements for
the third quarter of the year. If prices are
suitable they will place orders in the latter part
of this month. Il:mluded in these probable re-
(quirernents are some orders from Europe and
Asia, the extent of which is unknown at this time.

The manufacturers of iron and steel in this
city said last Saturday that they were warranted
in the belief that the requirements for the third
and fourth quarters of the year would largely be
placed during the first quarter. If so, they say
that means a rush of business unprecedented in
the annals of the iron and steel trade, but they
dechne tospeak as to the probability of any weaken-
ing in prices. Such talk as thisis only heard
among buyers, whose wish is father to the thought.
Manufacturers themselves see no reason for any
weakness, and, on the contrary, state that every-
thing points to even stronger quotations. It 1is,
however, the general belief that iron and steel
quotations have reached the highest probable
level. Several very important improvements
will shortly be inaugurated in this city, involving
the construction of one or more tunnels, one or
more bridges, and the radical improvement of
our rapid transport system, including the use of
electricity instead of steam. The contemplated
expenditures will reach between 30,000,000 dols.
and 40,000,000 dols., and it is the intention to
rush the work through as rapidly as possible.
There is nothing new in the Lake Superior ore
situation beyond the fact that extraordinary
activity prevails in the manufacture of equip-
ment for the quicker handling of ore from the
mines to the furnaces, It is also intimated that
a great deal of new ore territory will be defined
early in the spring, but the deposits are much
more extensive than have been supposed. It has
been believed for years past that the limits of
the ore deposits were pretty definitely ascertained.
This is probably the case, still there may be small
outlying fields of value.

ENGINEERING NOTES FROM
SOUTH AFRICA.

(From our oien Correspondent.)

IMPORTANT as was the part attributed to artil-
lery by the prophets before the Boer war began,
few could have expected to find it dominate the

wosition so completely. On the whole, the
urghers’ rifle shooting has not turned out s=o
deadly as it was represented, but with the aid of
their heavy modern guns, their entrenched posi-
tions on the rugged kopjes of Northern Natal,
have become almost impregnable. Several months

o, in Johannesburg, one of the chief officers
of the Staats Artillerie assured me, ‘* We are
not afraid of the resources of the British EmPira,
and we mean to fight. We shall get into Natal
and take up our positions, and we shall laugh at
the resources of the British Empire.” This
sounded at the moment like the customary
Pretorian ‘‘ bluff,” but subsequent events have
at least given it a certain measure of justification,
The ordinary type of British field artillery does
not appear to be powerful enough for dealing
with an enemy who will not quit his entrench-
ments under any conditions, and who is supported
by far heavier guns than any we can bring against
him. The fact is that the Boer, fighting with
the assistance of continental experts and with
the best continental war material, represents an
entirely different level of guerilla warfare to
that of the Indian frontier tribes. Regular siege

uns seem to he required to dislodge him from

ﬁi&l positions, and upon the artillery officers will
be thrown the principal brunt of the attack.
Pending the arnval of more guns, therefore,
there 18 likely to be a protracted lull in the
campaign.

A good deal of interest has been excited in
South Africa by the report that the amalgamation
of the two mail steamship companies been
decided on. This interest centres almost entirely
upon the possibilities of improvement in speed
and comfort of service, and of reduction in
freights, which may result from the change. A

little consideration, however, would show that
the proposal, if effected, is not likely to introduce
any alteration in these respects. For a long
while past the competition between the two mail
lines has been purely nominal, and they have
practically agreed to divide the traffic. One
proof of thisis in the absolute identity of their
shipbuilding policy, Within the past few years
both fleets have been practically re-modelled on
the same general lines, The Kinfauns and Kil-
donan Castles are very well matched by the
Norman and Briton, and a similar comparison
may be drawn with the two companies’ new inter-
mediate vessels, Amalgamation would, there-
fore, simply mean administrative economy, and
would certainly lead to no revolution in the class
of steamships engaged in the Cape passenger
service. There is, indeed, very little to complain
of in the present facilities, and many people
prefer a seventeen-knot steamer to the tearing
greyhounds of the Western Ocean. No doubt
fares and freights are high ; but then it must be
remembered that there is practically no return
cargo from South Africa, and the homeward
voyage has frequently to be made with empty
holds. The last monthly Cape trade returns are
very illustrative of this latter fact. Now that
the war has stopped the export of gold and
diamonds, the value of the exports has dropped
from about a million and a-half to under £600,000,
By the way, the steamship companies must have
done very well out of the war, not only by the
letting of transports, but also by the carrving of
the large crowd of British refugees from the
Transvaal.

I have not seen it mentioned that the home-
made carriage for the 4°7in. naval gun enables
that piece to be drawn by eighteen men—the
customary crew for a 12-pounder.

COAL MINING IN SOUTH RUSSIA.

Mu. JoserH CranxksHaw, F.G.S., read before
the members of the Manchester Geological
Society recently, a paper on * Coal Mining in
South Russia,” dealing chiefly with the coal mines
of the Jusowo distriet, which is the centre of the
bituminous coalfield of the Donetz basin. The
whole of the district was, he said, overlaid with
an alluvial deposit of gravel and sand, from 40ft,
to 120ft. in thickness, beneath which the coal
seam outcropped. The seams were at a high
inclination near the surface, being at an angle of
18 deg., but they became much flatter to the
deep, and at about 400 yards they were in some
places only 4deg. to 5deg. Few of the pits were
more than 200 yvards deep ; they were rectangular
in shape, and about 13ft, 6in. {i}* oft., lined with
timber, with one or two partitions. The con-
ductors were of wood, and most of the cages pro-
vided with safety catches ealled ** parachutes.”
The men, however, generally ascended and de-
scended by “‘ladders.” The winding engines
were mostly of the tvpe used in England for
underground haulage, and were used at pits with
an output of 200 to 1000 tons per week ; but one
colliery was winding 1000 tons a day from one of
their pits, for which they had a pair of engines
made by Messrs, Walker, of Wigan, with 42in.
evlinder and 7ft. stroke. The workable seams in
the district varied in thickness from 72in. to 15in.,
but the average was about 24in. The coal was
generally of a good appearance, light in weight,
with a fibrous fracture, and was described as
“fatty " coal. Some of the seams yielded a high
percentage of gas, but they were also rather high
in sulphur, ranging from 0°77 to 2°'5 per cent.
The system of working was mostly pillar and
stall. A large proportion of slack was produced,
but this did not seem to be of much importance,
as the same price was got for the coal, indepen-
dently of size. The cost of getting and carting
was equal to 584d. to 694¢d. per ton, put in rail-
way trucks. The selling price of the coal was
equal to 8s. 1d. to 11s. 8d. per ton at the time of
his wisit, and had gone up considerably since.
The average profit was quite 4s, perton. At the
present moment every encouragement was being
given to Englishmen and English capital.

In answer to questions from members, Mr.
Crankshaw said none of the coal was shipped ;
the collieries could not raise enough for the
manufacturers in their own country. The coal
belonged to the middle or lower measures, but
not the millstone grit, although the limestone
came immediately up to the coal measures in
some parts.

LAUNCHES AND TRIAL TRIPS.

NORTHLANDS, steel screw steamer ; built by,
Wm. Gray and Co., Limited ; to the order of,
Jones and Hallett ; dimensions, 329ft., 46ft.,
23ft. 6in.; engines, triple-expansion, 23in., 36Jin.,
62in., by 3%n., pressure, 160 1b.; constructed by,
Central Marine Engine Works ; trial trip, Janu-
ary 10th.

MACEDONIA, steel screw steamer; built by,
Craig, Taylor, and Co., Stockton ; to the order
of, A. C. de Freitas and Co., of Hamburg ; di-
mensions, 274ft., 35ft., and 23ft. 8in. moulded ;
engines, triple-expansion, 22in., 3Jin,, and 5%n,,
by 3%in. stroke, pressure, 1601b.; constructed by,
Thomas Richardson and Son, Limited ; trial trip,
January 13th ; 12} knots,

Aqua, steel screw steamer ; built by, Ropner
and Sons, Stockton-on-Tees ; to the order of, Sir
Christopher Furness, for Newman and Dale, of
London ; dimensions, 325ft., 48ft., and 24ft. 3in.
moulded ; to carry, 5200 tons deadweight ;
engines, triple-expansion, about 1100 I.H.P,,

ressure, 160 1b.; constructed by, Blair and Co.,
imited ; launch, January 16th.

ZINNIA, steel screw steamer, spar deck ; built
by, Tyne Iron Shipbuilding Company ; to the
order of, Stag Line, Limited ; dimensions, 345ft.,
46ft., 28ft.; engines, triple-expansion, 23in.,

Yin., 64in., by 42in., pressure, 1801h.; con-
structed by, North-Eastern Marine Engincering
Company ; launch, January 16th.

VAUXHALL, steel screw steamer; built by,
Irvine's Shipbuilding and Dry Docks Company,
Limited ; to the order of, West Hartlepool Steam
Navigation Company ; dimensions, 352ft., 48ft.,
274ft.; to carry, 8000 tons (measurement); en-
gines, triple-expansion, 25in., 40in., 66in., by
45in. ; pressure, 160 lb. ; constructed by, Sir
Christopher Furness, Waestgarth, and Co.,
Limited ; launch, January 17th.
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Patents.”

Application for Letters Patent.

*.* When inventions have been “ communicated " the

name and address of the communicating party are |

printed in italics,

Oth Japwaiw, 1900,

320, AssistiNyg the Prorvision of CycLes, G, B, H.
Austin, London.

330. Traxsmirrine Moriox in Tracrion Excings, J.
Marzshall, London.

331. CasTing METALS, I1. Edmunds, London.

332, MaxsvractuvriNg Leap Tuvmsinag, H. Edmunds,
Londomn.

333. Coin-FREED ArraraTUs, A. M. Argles, London.

334, Gas GoveErxors, 8. Chandler, jun., J. Chandler,
and Kirkham, Hulett, and Chandler, London.

335. ELimixatiNg ImpuriTIES from METALLIC SoLvu-
Tiows, G. E. and A. R. Davis, London,

336, AppiNo MacmiNgs, W. Heinitz, London.

337, Borries, R, Thompson, London.

3358. KiLxs for Firixg CEraMic WaRrg, C. Czerny and

C. Schlimp, London.

330, Texts, E. L. Munson, London.
340. Prixting Macmiwgs, J. R. Corbin, London.

Art of Prix1iNG, J. R. Corbin, London.

342, PrixTing Macmixes, J. R. Corbin, London.

348. Nur Locks, (. O'Sullivan and E, G. Boardman,
lL.ondomn.

344. Orpxaxcge, C. A, Jensen.—(E. .
United States.)

345. Woop-TURNING K., J.
London,

346. Brakgs, E. Witts, London.

347. CoxstrvcTioN of VEHICLES,
London.

348. Lavuspry AprpLIANCES for PETTICOATS, E. Graddod,
Londomn.

349, Exrracrs for Makine BEveEraces, R. J. White,
London.

341.

Anilerson,

APPARATUS, Howard,

R. George, =en.,

Gth Janwvary, 1900,

350. Aprparatrs for Paysicarn EXeErcisg, J. Robinson,
Ipswich.

351, Rims of CARrRIAGE WHEELS, &c., R. H. Smith,
London.

352, AceryLENE Gas Laumps, A. D. Piatt, Dublin.

353, Curnixe RoLLED “Topacco Prue,” C, H. Andrew,
Manchester.

354, Ixgecrors, T. H. White, Manchester.

355. InsTiLLaTioN of SHALE Coar, A. Ramage, Glas-

gow,

356. TrEaTING WasTE Propucts, A. Ferguson, Glas-
gow,
357. PorrTasrLE CaBixers for Barnms, 8. Morrison,

Glasgow,

355, Birriarp Cues, W. Warburton and R. Theaker,
Shefhield.

359. BEvEL ProTtracToR, A. B. and H. B. Barlow,
Manchester.

360. REBOUNDABLE ARMOUR DPrare, J. Morrison,
Durham.
361, DouverLe Lixk DEertacHaBLE Chamy, A. H.

McNaught, Avr,

362, Macmixg for Corring Crora, W. A. McWilliam,
London,

363. AvromaTtic Covrprinags, H. 8. Frampton, London,

364. Varve, C. H. Bryant and 0. Fraenkl, London.

365. Frrynace for MELTING METALLIC PRECIPITATES, A.
James, London.

360, GENERATING ACETYLENE Gas, M. Lieske, London.

7. Awvustive ELECTRIC-LIGHT SHADES, M., A. and
H. Crankshaw, London.

368, Lamr Bursgrs, J, Pepper, Sheflield.

360, Comrressors for REFRIGERATING Macmings, H.
Renno, London.

370, REFrRicERATORS, &c¢., H. Renno, London.

371, MaANUFACTURE of GRaAPHITED CarpoN, F. Schmidt,
London.

372, Wixping THREAD, J. Drummen, London.

373, SEWING-MACHINE NEEDLES, G. J. and P. Queck,
London,

874. Arparatvs for FiLterine O, J. and J. R.
Smith, Keighley.

375, Raxae Fixpers, A. A. Common, London.

376. Sarery Device for BrRoooues, E. Porter, London.

a77. SaviNc Vessers at Sga, E. Edwards, London.

378, MasvracTURE of GrLass ArTicLEs, A. Berrenberg
and O, Hellstern, London,

379, Covouvrs vroN THREADS, (0. Hoffmann, London.

380. DexTisTs' Sritrooxs, A, Fogg, London.

381. Toow for CLoTe MAT MaKiNG, J. Hewins and C,
Hardy, London.

882, Currine Breap, G. W. E. Kemball, Liverpool.

383, Grixpixag MacHixgs, W. I’. Thompson.—(M. IV,
Nevens, . J., G. M., 6. (., and 0. C. Luther, 'nited
Sterfes,)

384. Recerracre for Ligvor, T. Pusch, London.

385, SeinNixa Corron, W, A. Phillips, London,

386. Pruverisers, H. Arledter, London,

357, Pusmpes, O, Beckmann, London.

988, ACETYLENE Lawmrs, S, J. Earl, London.

380, CyeLes, G, C.o-Marks,—(H. Trepieavand €. Lagarde,
France,)

390, Drivixe GeArR of CHarxvLess Bioyeres, G. C.
Marks.—(H. Trepreav and €. Lagavde, Franee,)

391, Pxevmaric Tirgs, M, J. Badet, London,

392, Sueatns for SeiNpLEs of SpisNiNG MACHINES,
R. N. Aubele, London.

308. Meaxs of Worging MEerans, J. D. Mattison,
London.

304, SmieLp for Miurtary Porroses, C. Thompson,
London,

395. Proouvoixe MULTIPLE
L.oondon.

306. MeTERs, M. Behrendt, London.

307. Swimsmine Grove, Emerich of Varga and D.
Zilahi, London.

308, Cover Fastexixos for Borries, 1. P. Doolittle,
London.

390, TeLerHONE CALL StaTiONs, A. and E. Chabaud,
London.

400. Lamps, C. A. Lee, London.

Pictures, W. Caelius,

Sth Januwary, 1900,

401. Axavrar Socker, H. MacKintogh, Inverness,

402. Lamps for Lisaming Streers, H. F. Joel, Forest
Gate, Essex.

408, Macuixes for Corrnine Stoxg, &c., 8. Holgate,
Althain.

~Iﬂi}1. PiLLars for BEpstEADs, R, P, Taunton, Birming-
.,

405, Musican INsSTRUMENTS, &c., 8. Howard, Man-
chester,.

406, ProrocrarHic CAMERAS, 8, D, McKeller, Man-
chester,

407. ProreLLIiNG CYCLES,
Arnold, Wolverhampton,

408, RetorTts for DisTinnixcg SHALE, J. Beveridge
and The Linlithgow Oil Company, Limited, Glasgow,

A. Nightinganle and C,

409, Movipixe HorrtiLE StorreErs, A. B. Mcl.ean,
Leeds.
410. ArparaTus for Propvcize Gas, E. J. Duff, Glas-

gow,

411. AvtomaTicaL,y FEEpisa Boiners, F. Schoene-
'tmr@er, Bradford.

412, FrasarLicHT ArparaTus, (0, Giese, Glasgow.

418, ArpestiNG the MoTtiox of VessELrs, H. Simpson,
Idi-'l'ﬂ'rplﬂﬂ.

414. Fixizos for Frrrep Woopworg, A. J, Norris,
London.

415, BeTriNe Saws, D, Wright, Manchester,

416, Recorpine VoreEs at Meemisos, H. Riley,
London,

417. ArMoURED Roan Camrriaces, T. and H. Fenwick,
London,

418, BeEpsTEADS, L. Dutriez, London.

419, Warer LeveL Ispicators, W. E. Pott, Sutton,
Nurrey.

420, Evectric Arc Lasmrs, H. Premer, Banen, Ger-
Many.

421, MakinG Soar BuesLes, G. Krafft, Barmen, Ger-
many.

422, Appriaxce for Usk in Derawixc, J. A. Jones,
London.

424, Re EprTacLE for HoLpixc ArTicLes, T, H. Percival,
London.

424, DriLeixa Macuing, M. C, Jackson, J. McDonough,
and A. J. Clurk, London.

425, Brusugs, H. C. Woodworth and I3, G. Spiller,
London,

426, ArparaTus for ELEvaTISG MATERIALS, J. Fish-
burn, London.

427. ExaMeLvLing Progess, B, 8, Bromhead.—(. /.
Witterman, Fnited Stifes,)

428, FasteENiscs for SHIRT Fronts, &c., J. Rahm,
London,

429, Boors, J. J. Hartopp, London,

430. PuriFyisc TURPENTINE or PINE OI1L, G. Weber,
London, '

431. FrEr Saws, F. Beck, London.

432. ExmisiTiyé PrHotoGRAPHS, J. A, Prestwich,
London,

483. Avromatic Mixixe Mipes, A. and -A. Simon,
London,

434, TeLEPHONES, A. 8. Bowley, London.

435, Locking Doors, F, T. Hollins and H. C, T. Amendt,
London,

436. FiLes, K. Faber, London.

437. VEnicLE BraxE, J. Dulait and C. V. Berghe,
London.

438. Coix-FREED DELIVERY ArraraTyrs, F. E, Fensom,
London,

430,  Maxvar CoOAL-MINING H. Ebert,
London.

440. ELEcTRICAL SockKETS, L. M. Chapman and J. M,
Gelatt, London.

441. SarETy VALVES, J. W. MacKenzie.—(F. Sehreidt,
Uniterd States,)

442, SoLpeErING [rRox, C, Shields, London.

443. Laxp RorLErs, J. W, Newman and E, C. Roberts,
London.

444. Braces or Bir Srocks, W.
London.

445. Puwmr, E. de G, Whomes, London.

444, Compixvatiox Tooy for Use of ExcINgers, E. Jones,
London.

447. Pro1ecToR for Hat or Boxyer Pix, R. Chidley,
London.

448, ArracuamesTs for Hovsemaips' Parns, R. Chidley,
London,

449, Stoves, H. Cole, A. H. Waters, and H. Lowe,
Birmingham.

450. StEaM-rrRESSURE Pumes, J. E. L.
London.

451. ReEcuvramixoc the SvuprLy of AIr, F.
London.

452, WasHing Prates, Disaes, &e., A. M. Mills,
London,

453, Coorkina Urexsies, C. N. Hodgson, London.

454. Crie for BEcorinGg CycLE Powmes, J. Willinms,
London.

455, Ixksraxp, H. R. Murrant, London,

450, Storrers for Recerracirs, A. W,
London,

457.. ParcEL CARRIER, F. W, Schroederand P. W. Moran,
London,

458, TraiN SmexarvLina, F. W, Schroeder and P, W,
Moran, London.

450, Spixyiye and BLeacHixg MaTeriaLs, R. Brandts,
Loudon.

460, Cycraisrs’ Rerair RequisiTes, &c., H. Berbyn,
London,

461. Bac, E. Nolzen, London,

452, CorN-AcTUATED VENDING Macmxes, R. Kann,
London.

463, ELkctricaL Switcnes, W. L. Wise.—(The Altien
freacl lachart Blektredatmrerke vorim O, L. Keinwer aaed
Co., Germany.)

404. HEaTixG FurNaces, W. C. Macey, Kingston-on-
Thames.

465, SkcvrING TrRACES to TuiLes, I, R. J. Willis.—(A.
A. Avthwuir, United Stafes.)

4. FaciLirating the Escare of Gas, W. J. Wells and
Allan and Adamson, Ltd., London.

437, Frrrinags for ErLectric Licar, B. M. Fletcher,
London.

48, SappLEs, J. Scott, London.

469. Grass Corrers, B. J. R. Mills.—(C. Digon,
Franee.)

470. Prorocraruic Repvcine Acexts, B. J. B. Mills.—
(La Socisté Anonyme dex Plagiies el Papiers photo-
graphiques, A. Lwinitre et sex filx, France,

471. Ar CarpvraTOoRs, C. D). Abel.—(La Sociité
Anonyme dex Anciens Etablizssements  Panhard of
Levassor, France,

472, Opramxing Zmwe froon Ores, G. Harrison,—
(Myasrs, O, Caxoretti and F, Bivtani, Taly,)

473. Bormxa Macaimwg, W. H. Gaylord and F. Eitapene,
London,

474. Rarn Joists,
London,

475, LigaT-ExTiNauisaiNG CANDLESTICKS, J. Murdoch,
London.

476. MEaxs of HEaTing of StEam BoiLers, E. Gobbe,
London,

477. Licar-rroJECTING Grass, G. Moffat and E. J.
Dobbins, London.

478. TeLEscores, J. W. W. Baker, London.

479, Urinisixg Hear, R. C. Farsons and R. Belfield,
London.

480. CrurcH MecHANISM, R. Tingey and Milner Safe
Company, Ltd., Liverpool.

481. APPARATUS for PLAYING o GAME, J. von Rutkow-
ski, Birmingham,

482, Prixming Muosic Tyrocrarmicarry, W. H. Lack,
London.

433. TREaATMENT of CompPLEX Omgs, F. Ellershausen,
London.

484. ArrLIANCES for Savixe Lire, G. A. Logsdail,
London.

485, SELF-BINDING HAaRrRvEsTERsS, L. M,
MclLeod, and F. D). Mercer, London.

4311‘1. Tﬁxﬂ LE MATERIAL-TREATING APPARATUS, R, Weiss,
sondon,

MACHINES,

L. Baumgardner,

Ogden,

’inther,

Howarth,

E. Ling and C. F. Liegwarth,

Jones, (.

Oth Jonwary, 1900,

437, Basp-saw MecHaxisy, J. W. King, London.

488, TurxsTIiLE, J. H. Winson and F. B. Tussaud,
London.

489, LocaTixg M. J.
London.

490. Corming Presses, J. A. Keay and The British
United Shoe Machinery Company, Ltd., Leicester,
491. PetrorLEUvM Morors, R. Lucas, Forest Row,

Sussex.

402, TrovseEr STRETCHERS, A. Doman, Dudley.

498, HypravLic VaLvE GeEars, R, Middleton, Leeds.

4. SELF-COLLAPRIBLE BEATS for Smors, M. OUwens,
Dublin.

405. SiNGLE-TRIGOER DovBLE-BARREL Gons, W, Baker,
Birmingham.

4. RETAINING in PLACE Pixs and Stops, A. G. Strong,
Bristol.

497. Sasn Locks for Wixpows, H. C. Pruce, Bir-
mingham.

408, Tuerwine MacniNery Spixpres, G, Hayhurst,
Bury, Lancs.

400, ArracHixe Fasrics to their Franes, W, H. Davis,
Birmingham.

500, Coverixes for Rainway Wacoxs, J. Mallon,
Manchester,

501. Fasric PrixTizg, J. Galbmith and W, MceW.
Petrie, Glasgow.

602. Winpina Yarx, J. T. Haworth, T, C. Usher, and
A. E. Hodg=on, Halifax.

503. Hor-waTkr BoiLers, &c., J. W. Suteliffe, H.
Bottomley, and Hartley and Sugden, Limited,
Halifax.

504, Horsts CoxTROLLED by FrictioN, E, J, Smallcombe,
Manchester,

Eartn CosTacTs, Myers,
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% Hatr-cuiemye  Macmises, &e., J. Dunnachie,
500, RiTcmes Raxaes, J. Thompson, Neweastle-on-

Tyme.
507. BELis, A. Clarke, Birmingham.

H0S. Tk, W. W, Gravill, | 8.

508, Dyeisa Yams, J. Major and T. J. Woaod, Man-

rhestey,

0. SeREp Grar for Roan Venwrs, R, F. Hall,
Birmninghan,

Gll. Bursers, 8. B, Morss, London.

G12, Warcues, J. A, Lund, London,

3. Tueg CrLEaxers, W, S, Elliott, London,

14, WErr Wixpixo of Loosms, J., A, sud H. Ryo,
London.

515, DRavant ExcLvper, F. Juhmson, London,

616, ELecTrIic Switces, J, Vesely, London,

517. CyeoLE Stanps, E. Mertes, London.

18, Seerional Boogoeases, F. Macey, London.

519, Loeg-svrs for Bovrs, J. Parbel and H. Meissner,
London.

520. Maxiva Sayp Movrps for Castivas, H. E. Prid-
more, London.

321. FELT REFINING MacHINES, P. F. Comstock and A.
Hedbavny, London.

522. FoLoep Joists for SHEET METAL, T. L. Carbone,
London.

623. SoLDERING APPARATUS, T. L. Carbone, London.

024. ELEcTRICAL RESisTANCES, E. A. Goddin and J. T,
Armstrong, London,

525, Stampixa METAL, A. J. Boult. —(R. Kveocler and
A. Halin, Avstiia.)

520, Mormor MEcHaNism for VeEai-ve:;, K. Schiller,
London.

527, PsgusaTie Tires for Wurres, J. Despaigmet,
London.

528. Wuisties, G. J. Couchois, London.

29, Back ProrrRerors for Bp-paxs, C. Tranbaud,
London.

530. Carorocarpoxic Erners, H. E. Newton.—( Fa-
beafabviken vormals ¥, Boyer and Co., Germnan.,)

531. Craar MacuiNes, P. A, Newton.—(The Auievican
Cipne Machinsiy Compane, Unifed States,)

532, Prixmixg MacmiNgry, H, E. Newton.—( K. Hoe,
Unitesd Staten.)

33, CARPENTERS BSET SQUarg, A. C. smith, London,

534, RerriceraToRrs, E. G. Behrend, London,

545, Cyerasts' Toon Baas, A. E. Lowenthal and A. .
Walker, Birmingham.

536. Miritary SuieLp, E. J. Dyer, London,

6357, Srorrixa Excings, J. J. Kaye, London,

538. Carrripars, C, A. Bailey and E. 8. Coe, London,

030, Zix: Brocks to Prevext Corrosion, G, C. H.
Preest and J. 8. Clausen, London,

540. Cakg ForuErs for O1L Mitis, W. P. Thompson.—
(The Mevidian Machinery Companw, United States,)
S4l. .lﬂ.m and Gas Exaixes, J. W. Eisenuth, Liver-

pool.

fr-lf. CompPrRESSOR for Makive Corrrs, A, C. Calkins,
A )

548, Wasming and Disisercming Crorurs, H, Tipper
and A. McAllister, Manchester,

S44. Tiemina AprLiances for Wacons, W. H. Pheysey,
Birmingham.

G45. Exprosive Exaines, A. F.
Fo ez, Foanee,)

Gas. Drivixa Gear for Moror Cars, A, F. Spooner.
(R. Feranades, Frane.)

5hi. Proerss of MaaxgTie SEparaTioxn, C. . Payne,
London,

48, Tmue Inprcarors, 1. F. Pheils, London.

S0 Jar Fasteners, R. H. Hansee, Loandon.,

%, TrEarMESTof SEwack ErFrLvest, R, F. W, Smith
and The Pioneer Investment Trast, Limited, London,

551. Ramwmoap Consrrocrion, F. Hackmann, .
Christadoro, and K. Bassen, London,

652, CEMENT Furxaces, E. Gobbe, Landon.

953, Testerixa Macmxes, H, W, Honevman, London.

354, LETTER-CONVEVING APPARATUS, Lamson Store
Service Company, Limited. —(Lauison Coanszolidoted
Slave Beveice T frlf'-l’u".uﬂrflfr-h"_ Uineted Stoeten)

655, Dmavizo GeEar for Cyveres, A, W. Rider, Londom,

806, Saart Coyrrinas, (), Robinson, London,

G65. PropucinGg Corven Prisxtise Svrracks, E. S,
Shepherd, London.

558, ArparaTes for Making Feer, J. C. C. Read and
L. E. Eﬂg’ﬂ. Loudon

659, (TRaxsrorMiErs, W. L. Wise.—(The Altiva
”FM”ll"'hll'ﬂ J:.T-'l"'-f;‘;r’h'l;“'f"'r i Form. U, ;L HH et il
Ca,, Gievnitng,)

G, Armircial Terrn, R, Drewster, London.

fitl. Casa REoisTErs, K. F. H\[nulﬂiug. London.

2, StrrcHine Macuings, W, L. Wise,—The Firw
Aktiengesellschart, vovinals F, Mavtin and Co., Sieifep-
frind,)

663, Paprock, A. Twaszkiewicz, London,

G4, Bovrs, J, Gehle, London,

s, Erecrric Metenrs, J, G, Loreain.—(/. A. Mac-
dapalid, Franee,)

1k Jawetry, 1900,

566, SHot or Brow-rFiaurg Cuavaiso Gamg, S, Cooke,
Birmingham.

My, IwEp Leataer, W. H. Claus
Manchester.

568. Drisking Trovans, A, Coulthurst, Halifax.

509, Look and Larem Cases, H. Vaughan, Wolver-
hampton.

670. LuericaTing Macmixe Seispies, W. Shone, Bol-
ton, Lancs,

571. War SagLy, J. Hicken, Portsmonth,

672, CEMENT, J. and W, A. Oddie, Manchester,

673, Pvuzzrk Tov, H. J. Hayes, Norwich.

074, StarTivG GEAr of MoTor Cars, T, PP, Rennoldson,
Woolston, Hants,

575, ExXTRNSIBLE TaBLES, A. J. Johnson, Kingston-on-
Thames,

576, Propveinag Witk LerrErRixa, J. I, Wigham,

Dublin,
and T, PP. k. Brad-

677, DisinFecTANTs, J. 8. C. L
shaw, Drumecondra, Co. Dublin.

578, Moxgy Tivn and Tivg Cugck Rearster, C, F, Cox,
London.

679, SipE SappLEs, J. Carter, Edinburgh.

680, WaeeLep Vemicres, W, H. Northeott, London,

581, Parer PrixTmisag Macmines, R. Riley, T. Win-
stanley, and G. H. Fish, Manchester,

82, CorN-FREED VENDING Aerparatvs, J. Anisfield,
Kingston-on-Thames,

583, SteaMm Stor Varves, A, Mackie, Glasgow,

h%4, FasteNer for Leacicas, Brown and Sons, Limited,
London,

(85, NERpLE-BAR Mecaasisy, J. K. Macdonald. —(T%he
Singer Manufacto ving Compaan, Uniled Safes,)

586G, Srop VaLves, A. Turnbull, Glasgow,

557, BLIDE Varves for Steam Exoives, H. Dutters,
Bradford.

588, Wanox Covprrxa, A. W.,J. A,, and H. N. Bray,
Manchester.

580, Reavistic AriTaueTic, G, Mckinlay,
Norwood,

59, CArrier for DBrick Prrsses, W. H. Barrans,
Bradford.

501, ApParaTus for Recvreativg the CorRRENT inan
EvgcrroLytic INTERRUPTER, L. N. Tyack and F. B,
Faweett, Bristol.

2, Tires, C. W, Hunt, London,

508, Motor Roap VEHicLEs, C. W, Huut, London,

504, MacuiNes for CLEa¥iNG Borrigs, J. W. Nathan,
London.

595. PropvcetioN of CarpiDEs, J. de Burgue and R.
Sunyé, Paris.

50, The Traxsvaal Przzig, C. Vincent, London,

597, Fire-escares, M, Standish, Kingston-on-Thames.

508, Mixcisa Macmisgs, J. C. Hall, Kingston-on-
Thames.

509, CoLLaPsiBLE TaprLe, O. Imray.—(. F. Bevls,
India.)

500. ProteEcTING WaALLs of Fursaces, G. Claude,
London.

01, Haxp-rOoWER BrakEs for Wacoxss, D, J, Morgan,

London. ¢
602, VarLve for Warer HEATERs, J. Winterflood,

London,

Spoonmer. — (K.

aml A. Rée,

Upper

03, Sverort for Crivixcs, A. Huron, Berling Ger-
many,

604, Baa Crosers, E. J. Smith and C. A. Baker,
Loundon,

5. A RecronEr”™ for Monky, M. E. Alaverdoff,
London,

GG, Poses, H. Moare, London.

07, Casn Toa, G, W, Linthwaite, London,

08, Covrranag Wacoxs, H. H. lake.—((. A. Gould,
Uiited States,)

G0N, MeTar Bars, H, H. Lake.—(F. Kvipp, Gritxon-
ire il . {de it iinil Hlﬁ‘.}

Gl TeLeararn for Use on Sures, C, F, Cronheimer,
London.

11, IxsTaxTangors Puorocrarny, J. F. Guimarais,
London,

612, Laspe for Cooking Pvreoses, J. O, Becker, Man-
chester.

tld. SuELLs, G, .0, Batters, London,

Gl4. Prorecrisa SoLpiers froon Fieg, J. H. Dutt,
London,

615. CHeEckiye REcEIPT of Moxwy, J. R, Layton,
London.

G16. SHiELD for ProTECTING AMMeNiTIoN, F. G. Cooke,
London.

617. WrarrERs for Excrosise Butrer, &c.. H. Rose,
Loudon.

618. Coxtact Sunstasces, J. Y. Johnson. — (The
Chemiselie Faivid voraals Goldenbevg Geromont and Co.,
(feviian Iir,}

G19. Fire-avansm, J. M, Bell, London.

620, Boor Werrs, 1. C. Mewburn. —(Weranik and
Mulli Iy TR FL hf.:l

G2l. Prorvisiox of Vessers, J. F. Duke, London.

622, INCANDERCENT Evkerrie Laves, E. Bonhivers,
London,

128, Cannriers for ELeerene Coxpuverors, R, F, Black,
London.

624, Makine Soaps for Sizisa Paven, C, J,
Londomn.

625, Groves for Wasmmxa Croras, G, F, Steinlechner,
London.

G20, SHIELD for Mivrrany Porrosks,
London.

G27. Rarnnway Siexarnixe Arraratos, W,
London.

628, Sroring Cyerks, C. and G, Maurer and E. Gloor,
London.

629, Cyerks, J. G, Lormain.—(T. H. Gledlill, iited
States,)

630, ArParaTUs for Conxecrine Meters, J. R, Dick
and The Reaxon Manufacturing Company, Limited,
London.

63l. Foor DProtecror  for Papborers, H. Stewart,
London.

632, Burxens, . J. Haddan, —(7. Weshiaaton, Caited
Ntitten,)

333, CyraxpErs wilth
Loudon,

34. Tyver Crawe, I1. J,

fivituaan, )

o,

. C. Steed,

Barilett,

Liwguin Packisg, L. Bayer,

Haddun, —(F, Sebiiel. v,

10eh Jevaniniw, 190K)

635, Barr, W. Hazelton, Belfast,

. ScereEENs for Eoeperrie Lawes, H,
baowelon.

647, Sasu Corn Hovper, J, Brown, Newport, Man,

8, ELrerrong, K. A, Le Suenr, (ttawa, Canada.

39, Convevors for Trasseorming Coar, J, W, White,
Liverpool.,

MY, ARRANGEMENTS for
Howorth, Liverpool,

], Hosprran Sixks, J. Shanks, Glasgow,

M2, WHERLED CarriacEs, W, H. Northeott, Landon,

3. SaNitary Duesr-mins, A, W, Martin, Manchester,

4. ConsTruUcTion of Brievere Fraves, E. B, Killen,
Glasgow,

645, Horse Hannkss, I Douglas, Glasgow,

. Toses Uskp for the Masvractore of Careers, F.
J. R. R, Jelleyman, Kidderminster.,

45, Larrer MoTtioxs for Loowms, W, Slater, jun,, and
W. Shiter, sen., Manchester,

(M5, Firrines for Gowy Covrses, J. Duncan, Glasgow. |

G40, CexTRIFUGAL ApParaTys, J, Laidlaw and 1. A.
Hobertson, Glasgow,

650, WiRE ATTACHMESNT
Caventry,

G3l. Bresging Arraratos for Sieves, G, F. Thompson,
Liverpool,

652, Swor SEats, T. Meikle, Glasgow,

G5, SINGLE-AcTING MoTive-rowrkr Exaises, H. A, (.
Parker, Manchoster,

a4, KEY for Grass Tiues, C. A, Anderson, London.,

665, ELECTRICALLY ACTUATED Mrewaxisa, G, E.
Vanghan, London,

Wi, Cortar Strups, W, J, Gilroy, London,

057. REPAIRING PUNcTures in Tirgs, F. H. Richards,
London,

058, JACKET for MEDICAT
Flinsch, London,

G659, EvgcTRic SWITeHES, A, Gardy, London,

30, REVERsING GEAR for Lavsen Exaives, W, Glass,
London,

(61, TELEPHONE APPARraTrSs, W, Moseley, London,

2, DoUBLE-AcTION GRINDING Roves, J. C. Wegerif,
London.

663. Driving GEar for Cyergs, C. W, Jesty and J. E.
Smith, London.

G04. Brepcn MECunaxisw W,
London.

5. Storpirs for Borries, W, H. Fieldgate, London,

i, MacmiNg for Curring Cakes, &c., T. L. Green,
London.

067, MacHines for Recisterive Vores, A, F. Bardwell,

Simpaon,

IspExing  Books, J, H.

for Tmes, R. J. C. Park,

Prreoses, C, von Hillern-

of GuNs, Ponlson,

London.

8. FrAME-magRING  Arveanatrs, C. T. Atkinson,
London.

G639, ApgustTaieLE Moesie Sroms, O, C. Bender.
London,

G670, Loowms for WEAaviNG, V., Zapata, London,

67l. HoLpERrs for CaTarnoaors, A, G. Brookes,—(D. L.
Hwater, United Shatea,)

672, Maxvractureof Boors, H. H. Lake.—(.1., E. Joha-
gty Laitedd Staten,)

673. Masuvracrereof Boors, H. H. Lake. —(A. E. Jaha-
s, Lailed Sfatea,)

674, MoTors Arericaelk to Roek Drivs, H, Koeh,
London,

075, Errcrric Barreries, H. H. Lake.—(R. €. MeCw -
wew, Uneledd Stiles,)

676, Coarina Prastic Bopies with Metar, J. A, Duly
Londaon,

077, Hars, W. Ellis, London.

678. A No~N - REFILLABLE DBotrie, W. T. Nuttall,
Lamdon,

79, Rannway Swirenes, W. F. Burr, Kingston-on-
Thames,

680, MacHiNg for Prawise Grooves, F,
London,

631, ArPPARATUS for LoaDpiNG ORDRANCE, R. Matthews,
London,

682, PN CLEANERS, V. I
ited Staten,)

683. METER, V. L Feeny.—(Algemein
Gesellechart, Gerimany.)

84, WeLDINag METAaLs, G, A, Dick, London,

685, IPProTrReTIVE SHIELDS for War, M,
London.

G686, Devicrs for Pramixe Macuisgs, C. Schitrmann,
London.

687. Driving ApraraTUs by Friction, A. D. Klaber,
London.

G688, IisseMiNaTORS for DProxocrarHs, F. Myers,
London.

G680, PoRTABLE ImroN SHELF PPrates, . W, Howard,
Lﬂ'l‘ldﬂl‘h

90, PHOTOGRAFH
London,

691. Gamg, G, Scutt and W. Harwood, London,

692, Cortaixns, R, F. Carey, London.

99, Lockinag Nuts, A, T. Hughes, London.

604, Sewine Macrives, W. H. Brickley, London,

Regner,

Feeny.—(R. I

’
Pope,

.E! !.'JF:TJ‘I'I‘:' h“*l

A. Weir,

FraMmes, &c., G. H. Stepney,

695, MacxeTIC CUT-0UTS, E. Andreas, London.
0690, DeEsTAL Brre-Frames, A, F. Benson, London.,

GO7., BeLLeET-PRCOF STEEL BrREAsTWORK, C. Young,

London.

a8, Liguin-MEAsURING ArparaTvs, F. G, 85, Ham,
London. .

699, Uninisise Steawm, G. G. M. Hardingham.—{F. H.
Tocvithack, Bowpt.)

700. DirLecTRIcarn. Componsps, C. Jung, A, Brecher,
and A. Kittel, Londan.

701, Conpexsgers, J, Gronvelle and T Arquembonrg,
London,

502, ComMpiNaTion DPocker-avy and CarTrRIDGE
Hovper, W. P, Thompson, (K. M. 6 Phillipa, Paited
Steeles,)

708. GENEraTORs for Liowrise VEmenes, L. Bleriot,
Liverpool,

T4, Sappres, J. MeCaffrey, Liverpool.

705, Dyeixag Arraratrs, F. W, Galby.
e, Swreole i)

706. Broocugs, V. F. Zehetmayvry, London,

707. Pristizo MacHisgs, J. Lewthwaite and R. E.
Mack, London.

708. ANiMAL Trar, W. C. Hooker and K. R. Marks,
London.

700, Hammers, D. 8. Waugh, London.

T10. TrEATING SULPHUR OrEs, G. E. and A. L. Daris,
London.

711. Book, C. I.. Benedict, London,

T12. IewitioNn Gear for Exrrosive Escines, F. R.
Simms and R. Bosch, London.

(F. A. Reich-

SELECTED AMERICAN PATENTS.

Feoin the Uieted States Pateat-affice Official Glazetle,

634,542. ELEcTRIC LIGHTING APPARATUS FOR IAIL-
way Cars, W. F. Richowls, Lepralo, N. Y. —Filed
Avgust 130k, 1845,

(1itiii,—The combination with a railway car having
an axle provided with a driving pulley, of a dynamo
scenred to said ear above said driving pulley and on
one side thercof, said dynmmo having a pulley, a
tightener pulley arranged on the opposite side of said
driving pulley and above the same, means wherehy

634,542]

~ - S—_— _—_— T

— S

¥ .

’ —— :
| — e
T =
T

:b \
said tightener pulley  can b adjosted towasd and
o the dynmmoe palley, a spring-pressad tightenery
pulley arranged undernesth the dynamio pualley and
Facing the lower portion of the dreiving pulley, sl 2
driving  belt wreapped aronnsd the deiving  pulley
between said tightener pulleys awd ronning around

said tightener pulleys and the dyuamo pulley, suh.
stantially as =et forth.

634.654. ias Eh:-.-ml-:. i A. ”'f-”-'i:ml'l. .""r'"ilf;r‘_ﬂ-ﬁ"-lll.
.'”III'I-I'I‘.. - .Fi!ll’h‘I _,'I'lh-';lr Lh'l | =t
Clicdin,—In o gas engine, the combination of a
eylinder having feed and exhanst ports, and anebligue
or spirally-disposed exhanst passage in communica-
tion with said exhaust port, & reciprocatory piston
ll:t\'illf cut-offs for controlling =aid ports and al=o
&L}

provided  with  relief channels commmanicating
ﬂ"‘"‘r—- Y &
at one end with the explosion chamber of the

cylinder and adapted at the other end for cornmu-
nication alternately and at times with said exhaust
passage continuously of the inward movement of the
piston, and means for turning the piston to cause
said cut-offs to move in a direction transverse to the
reciprocatory path of the piston and establish inter.
mittent engagement of the relief channels and exhaust
passage, substantially as specified.

634,864. Drepcing MacHisery, L.
cenro, JH . — Filodd Mavek 40k, 1595,
aim.—(1) In a hydranlic dredge, the combination
of a boat ; excavating mechanism adupted to eut
across the width of the boat while the boat advances
in aright line ; weans for propelling the boat in a
right line ; and a discharge pipe made np of sections,

W, Batex, (hi-

each having an air and water-tight jacket securcly
attached to it, substantially as and for the pu set
forth. (2) In combination with a boat and its discharge
pipe, the posts or anchors / /, and the rope or cable w
secured to said posts and passing through an eye »
on the pipe. (3) A discharge pipe made up of sections
each being provided with a semi-cvlindrical air and
water-tight jacket, said jacket being securely united
to the pipe.

634,865. Drevce, L. W. Bates, Chicago, Ill.—Filed
June 11th, 1897,
(Taim.—(1) Ina d e the combination of a suction
HIEEE: a cutter carried by said pipe; and a buoyant
der for directly supporting and controlling the
position of the suction pipe, substantially as and for the
purpose set forth. (2) In a dredge the combination of

a hull or boat ; n buoyant ladder for carrying the cutting
or excavating devices ; means for cont the buoy.
ancy of the der ; means for effecting feeding
movement of the ladder in the cut ; an extension ann
projecting rearwardly from the hull or boat ; a hollow
spiid or spuds carried at the outer end of <aid arm,

|E!4|555|

each provided with an air chamber or tank adjustable
on the spud ; valves and nozzles for operating the spuds
and air chambers ; electric motors mounted upon the
dredge ; and electric conductor for supplying current
to said motors ; a buoyant support for said cable ; and
an  operating stand "5'"" the dredge, containing
devices for directing and controlling the current.

634,954, WueeL Tirg, T. McKinwon and J, Priaple,
Glasgow, Seotlowd,— Filed Apvi 159k, 1808,

(Teini.—In a wheel tirve, the combination with the

felloe or rim provided with a series of hemispherical

|E34‘.EE4I Py

eavities or cups and an outer tread ring provided with
a corvesponding series of cavities or enps, of a series of
hollow rubber halls arranged within and between said
hemispherical cavities or cups, substantially as set
forth.

635,112, Fervisa Devier sor Proverisers, W5 M,
Wheididan, Boston, Moxs,— Filwl Deeescber th, 1898,
(Veeiwi, —In o feeding deviee for pulverisers, the cou-
bination of a feed chamber Laving an opening therein
at the upper end thereof through which material is
introdneed, a rotatable feed table wonnted in said

¥
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chamber and adjustable toward and away from the
feed opening therein, means for adjusting said table,
and a shear adjustable vertically with said table but
held from rotation, whereby the shear will remove
material from said table, substantially as set forth,

635,2565. MgerHon or axp Movrp ror CastiNg
CHmiLLED Rovis, E. E. Kawe, Pittsbuiahk, Pao.—Filed
Julw 1ar, 1898,

(Tacu.—(1) Apparatus for casting substantially
eylindrical rolls with a practically uniform depth of
chill consisting of a chill mould the surface of whose
matrix cavity is substantially that of a frustoum of a
cone, substantially as described. (2) The method of

J
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making substantially eylindrical rolls, consisting in
frusto-

r:n.ut-inf the metal in a chill mould having a
conical matrix cavity, with its larger end u
cooling the outer portion of the cast roll
with said mould in such a way as to cause
end of the roll to contract to substantially
final diameter as that of the smaller end, su
as described,

i
ik




	V89-p055
	V89-p056
	V89-p057
	V89-p058
	V89-p059
	V89-p060
	V89-p061
	V89-p062
	V89-p063
	V89-p064
	V89-p065
	V89-p066
	V89-p067
	V89-p068
	V89-p069
	V89-p070
	V89-p071
	V89-p072
	V89-p073
	V89-p074
	V89-p075
	V89-p076
	V89-p077
	V89-p078
	V89-p079
	V89-p080

