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THE METRIC SYSTEM.
By Pror., A. G. GREENHILL.

TaE fundamental measures of the Metre aud the Kilo-
gramme as units of length and weight are now so firmly
established as part of our modern civilisation that it
cannot do any harm to the extent of unsettling the minds
of scientific or practical men if we make a few remarks
on certain defects avoidable at the outset of its invention,
by which the Metric System could have been made much
more useful and cosmopolitan in its character.

For scientific purposes the introduction of the C.G.S.—
t.e., centimetre, gramme, second —system of units, with the
derived absolute units of the dyne, erg, watt, ohm, volt,
ampere, &c., has been of extreme use in giving a cosmo-

politan character to all measurements, particularly of
electrical quantities, now of such practical importance.

Maxwell says that the symbols of modern civilisation
are the foot rule, the pound weight, and the chronometer;
or, in the metric system, the metre rule, and the kilo-
ghramme weight. It will be noticed that the division of
the mean solar day into twenty-four hours, each of sixty
minutes, and each minute of sixty seconds, is universal ;
and the attempt to change from tgia sexagesimal division
of time to the centesimal division was a failure from the
outset. It has not been universally recoguised that allied
to the units of time, the sexagesimal division of the right
mlgle into 90degrees,and then of the degree into 60 minutes
and the minute into 60 seconds, was intimately bound up
with the sexagesimal measurement of time, and depended
upon fundamental geometrical considerations connected

with the equilateral triangle and the hexagon. The metric
system having been introduced on the decimal idea, it
was unfortunately decided that the decimal division of the
angle was to be adopted.

or the inventors of the metric system were deter-
mined upon a thoroughly consistent decimal measurement
of all physical quantities ; and the first to be changed was
to be the measurement of time. Instead of the universal
system hitherto—and still in use—of a day of twenty-four
hours, the day was to be divided into forty hours, each
hour into 100 minutes, and each minute into 100 seconds.

Following on the centesimal measurement of time came
the centesimal division of the circumference into 400
degrees, called grades, so that the right angle contained
100 grades; and each grade was divided into 100 cen-
tesimal minutes, and each minute into 100 centesimal
seconds. Then, to convert time into longitude, or wice
:‘em?, the navigator would have merely to multiply by

en.

The centesimal nautical mile—one centesimal minute
of latitude on the earth’s surface—was now divided into
1000 equal parts, callel metres; and thus the unit of
length was fixed ; a metre being one ten-millionth part
of the eartl’s quadrant, and a kilometre the centesimal
nautical mile.

Next, to determine the unit of weight—or mass —water
was taken as the standard substance of unit density,
being the most widely diffused substance in nature;
and a decimetre cube—the litre—of water was taken
as the standard weight, and called the kilogramme—a
centimetre cube of water being called a gramme,

Thus we see how the kilogramme and the metre are the
logical outcome of the consistent decimal system of the
centesimal division of the day and of the circumference
insisted on by the inventors of the metric system.

But unfortunately for this idea, the world, as we see,
has refused to have anything to do with the centesimal
hour, and insists on retaining the sexagesimal division
of time—the day of twenty-four hours, the hour of sixty
minutes, and the minute of sixty seconds. The cen-
tesimal liour being gone, the centesimal degree must go
also, so far as it is required in navigation; and tﬁe
centesimal division of the angle being gone, the kilometre
can no longer be used by navigators as the nautical mile.

The trigonometrical tables in centesimal degrees and
minutes prepared for use in navigation, at great labour
and expense by the originators of the metric system, were
thus so much waste paper; and the whole idea would
have been forgotten long ago, hut that the centesimal
division of the angle is still explained in some elementary
trigonometries, under the idea that it forms a useful exer-
cise to the voung mathematical student. As for the
centesimal division of time, it was never used in real
life, and can only be found occasionally employed by
Laplace in his ** Mécanique Céleste,” to the great con-
fusion and annoyance of his readers,

What is, then, it may be asked, the fundamental nature
of the sexagesimal measurement of time and angle, that
the whole civilised world should have reverted to this
system ? Why should the day have twenty-four hours
and the circumference 360 deg.’

We derive this method of division from the Arabian
astronomers and navigators. The division of the circum-
ference into six equal parts is the most natural, because if
a circle is struck with compasses, then six steps of the
com round the circumference complete a circuit. On
a dial each of these parts was divided into four hours,
making twenty-four hours to the day; while later each
part was divided into sixty degrees, each degree into sixty
minutes, and each minute into sixty seconds, by analogy
with minutes and seconds of time; and thus to convert
time into angle, or »ice versd, as in longitude, we multiply
or divide by fifteen. Of course all these fifteens and sixties
were objectionable to the pure decimalists, but will never-
theless survive; while the extreme awkwardness of the
angle of an equilateral triangle or of a hexagon, beingan
incommensurable angle in the centesimal system, was a
great drawback to this latter method.

Notwithstanding that, in consequence of the use of
sexagesimal time and angle, the ruetre has lost its physical
connection with astronomy and navigation, it is not to be
expected that the metre can now ever be changed, as its
use has taken too fiim a root in our civilisation ; on the
contrary, it is an important question for our engineers to

consider to what extent the retention of the British foot
keeps their works out of Continental markets,

Suppose, however, that in framing the metric system
the inventors had recognised that it was useless to
change the sexagesimal measurement of the angle and
time, the kilometre would then have hecome the nautical
or geographical mile, and the metre would have been
practically the same as our futhom, or the old French unit
of length, the touse.

The fathom—in old Erglish “fadom,” in French the
“toise,” in Greek dpywid, meaning the stretch of the
arms—is paturally used in measuring the length of a
rope, and thus we find the fathom at present uae%l only as
a measure of depth, for mines or soundings—*Full fathom
five thy father lies,” &. Not being a parliamentary unit
of length, there would be no legal objection to slightly
stretching the fathom, so as to make it exactly the one-
thousandth part of a geographical or nautical mile ; for
a9{;1ndinga on old charts the error would be on the safe
side,

The good old measure, the fathom, would thus become
the useful unit of length in navigation, and Mr. James
Crocker in his “ New Pro for a Geographical System
of Measures and Weights” (Macmillan and Co., 1864),
pn::})qaes to call a hundred such fathoms the stadium or
stade, which would be the equivalent of the furlong,
while ten stadia or stades would make the nautical mile,
and three nautical miles the league.

The nautical mile of one minute of latitude being 1000
fathoms, the earth’s quadrant would be 90 x 60 x 1000 =
5,400,000 fathoms ; the earth’s circumference 21,600,000
fathoms, the speed of one knot would be 1000 fathoms an
hour, or 1000+-120=8} fathoms per half minute, and
therefore 8} fathoms would have to be the distance be-
tween the knots on the log line with a half-minute sand
glass or stop-watch.

It is disheartening to find even nautical authorities
like Lord Brassey (vide Times Dec. 15th, 1887) using the
word “knot” improperly as a measure of length, the
equivalent of the nautical mile.

The knot is the cosmopolitan unit of speed at sea
gmrua's in French, knoten in German, nodi in éj;aniah and

talian, &c.), and one knot is a speed of one nautical mile
an hour. It derives its name from the knots on the log
line, and a ship is said to be going so many knots when
that number is counted over the taffrail in half a minute,
the knots being spaced as above (vide Falconer’s *“ Marine
Dictionary,” “%umt "), It is generally near enough to
make the knots 50ft. apart, so that a knot is roughly a
speed of 100ft. a minute.

Marine engineers are partial to translating knots to
land or statute miles an hour, and thereby the number
expressing the speed is increased, and can be mentally
compared with the speed of a train. The land mile being
1760 vards, against a little over 2000 yvards for the sea
niile, a speed in knots can be increased about 15 per cent.
to convert it into land miles an hour.

The land mile is the measure which exhibits the
greatest variation in different countries, as may be seen
by reference to a table of measures.

By a statute of Elizabeth, the English land mile
was defined to be 1760 yards, under an erroneous
notion that this was the length of a minute of latitude.
The more accurate determinations of Snellius and Norwood
soon showed that there were about 69 English statute
miles to the degree of latitude. Of this correction, how-
ever, Newton appears to have been ignorant, when in
1665 he made his first celebrated attempt to extend the
law of gravitation to all the heavenly bodies. According
to the traditional version, Newton, being driven from
Cambridge by the plague in 1665, was sitting in
his gnn.ﬁen at Woolsthorpe, when the fall of an
apple led him to speculate as to the distance to which the
attraction of gravity extended, whether, for instance, it
extended as far as the moon. Now, the moon’s parallax
being known to be such that its cosecant is about sixty,
the gistanr:e of the moon is about sixty times the earth’s
radivs, and assuming that gravity diminishes inversel
as the square of the distance from the earth’s centre, it
follows that if an apple falls 16ft. towards the earth in
one second the moon should fall 16ft. in one minute.
Taking the minute of latitude as 1760 yards, or 5280ft.,
and the moon’s periodic time as twenty-eight days, Newton
found that the deflection of the moon in one minute was
only about 14ft., so he laid his calculations aside, although
he must have known that the law of diminution of gravity
according to the inverse square of the distance was the
most natural law to take for any effect emanating from a
centre by analogy with the corresponding phenomena of
light, heat, sound, &c., besides being immediately deducible
from Kepler's third planetary law, “the squares of the
periodic times vary as the cubes of the mean distances,” if
the orbitsof the planets round the sun be supposed circular.
It was not till nineteen years afterwards that Newton's
attention was called to Picard’s measurements of the
length of the meridian made in Peru in 1670, and then on
resuming bis calculations with the correct length of the
winute of latitude, and finding his theory likely to prove
true, it is related that he was so agitated as to {ua obliged
to ask a friend to finish the verifying calculation for him.

The first attempt at the determination of the size of the
earth was made by the astronomer Eratosthenes, B.c. 300,
who observed that when the sun wasin the zenith at Syene
it cast a shadow at noon in Alexandria which indicated
the sun’s zenith distance was 7° 12/, thus giving the
difference of latitude of the two places. Taking Alex-
andria and Syene as being on the sam meridian and
5000 stadia apart, Eratosthenes gave the earth’s cirenm-

ference as 250,000 stadia against 216,000 stadia as defined
by Mr. Crocker, the error being less than taking one
statute mile as a minute of latitude ; the length of the
stadium employed by Eratosthenes is however uncertain.

It is sometimes confusing that the words minute and
second are used for divisions of time and angle, especially
in longitude ; a minute of angle and a mile on the earth’s
surface being convertible in navigation, it is becoming

custcmary at sea, to avoid confusion, to express longitude | altogether.

in degrees and miles, using the word mile instead of
minute; but in this way a mile of longitude is pro-
portional to the cosine of the latitude.

An article on the subject of units of length, by M. de
Freycinet, in the Comptes Kendus, 14th Nov. 1887, may be
consulted, in which he proposes to substitute for the metre
a unit of length derived from the value of the acceleration
of gravity at Paris. Provided M. de Freycinet gives a
name entirely different to metre to his new unit of length
no harm will result, but it is futile to attempt to change
the metre or foot now.

In the United States the foot is the engineer’s unit of
length, divided into decimals, the fathom of six feet not
being used now even by miners., So long as the fathom
18 exactly six feet and the yard is three feet, they
are unnecessary as measures ; but the arithmetician loves
to make the measures fit into a table as exact aliquot
parts of each other, and thus the yard, originally the
measure of a man’s single pace, becomes enlarged so as to
be exactly three feet, A thousand double paces is the
Roman mille passus, whence our word mile; and an
average pace, being rather less than a yard, would bring
thfi- Roman mile very nearly to the same as our statute
mile.

In conclusion, nothing now can alter the foot or
the metre as units of length; the pound, or kilogramme
as units of weight; but no harm can result in resucitating
the fathom, and making it a little more than six feet, so
that 1000 fathoms make a nautical mile ; but the nautical
mile must not be taken as synonymous with knot, as is
too often to be seen in reports of trial trips, the true
sailor looking upon this mistake as characteristic of the
engine-room,

WATER SOFTENING.
No. I,

THE correspondence that has taken place in the
columns of Tue E~NGINEER thows pretty clearly that
public opinion on the question of the softening of water,
18 as yet in but a very crude condition; and it is per-
haps not too much to say that probably the majority
of people do not even know what is meant by the expres-
sion. Everyone knows that there is such a thing as hard
water and such a thing as soft water; but what it is that

constitutes the hardness of the one, and why the other is
called soft, few people who are not chemists will be able
to say off-hand ; and yet it is of the greatest ilportance
that we should know to what category the water we daily
use belongs, and it is even desirable that we should be
able to test it for ourselves, so that we counld determine
whether it was too hard for us, and might be able to soften
it at our pleasure. Analytical chemists will probably say
that the question is too complicated and franght with too
many technical difficulties and dangers to make it either
practicable or safe for every householder to be his own
water examiner, But until every householder does inves-
tigate for himself the water he is supplied with, we shall
remain at the merey of the water companies and of those
technical experts whose opinion is of so elastic and
flexible a character that it will often stretch in any desired
direction and to any given extent. It is rather arbitrary
to expect us to pay for an article without being allowed to
discover whether we are getting value for our money.

As rain falls to the ground it absorbs carbonic and
sulphuric acid in different proportions from the atmo-
sphere and in the soil, and as it percolates through the
earth it dissolves some of the eartﬁ' salts which it meets
with, forming bicarbonates, sulphates of lime, magnesia,
&ec. These dissolved earthy salts give the water, which
comes to us originally soft, the quality of hardness,
When the quantity of matter thus dissolved and taken
up by the water is over seven grains per gallon it is called
“hard ;” when under seven grains it may, for all practical
purposes, be considered “soft.” When one grain of solid
matter is held in solution in one gallon of water, that
water is said to have one degree of hardness. The hard-
ness due to the presence of bicarbonates is called tempo-
rary, because it can be removed by boiling; but the
hardness due to sulphates is usually called permanent, as
it cannot be removed in that manner.

Professor Wanklyn, in his book on “ Water Analysis,”
says “ that the usual manner in which lime is determined
in drinking- water is fanlty in detail, and is not calculated
to yield the wmost accurate results.” The manner of pro-
ceeding is as follows:—A considerable volume of water
having been measured or weighed out, is evaporated to
dryness in a platinpum dish. A little hydrocﬁfﬂric acid
having been added so as to im a distinctly acid
reaction, the residue is then moistened with a few drops
of acid treated with distilled water, and passed through a

filter. To the filtrate excess of ammonia is added, and
then the liquid is boiled and passed through a second
filter. In this way silica, alumina, oxide u% iron, and

ghoaphuric acid are got rid of as precipitates, and the
Itrate is next mixed with oxalate of ammonia, which
throws down the oxalate of lime. But this plan is con-
sidered very objectionable by Professor Wanklyn, and he
recommends the following plan:—He takes 700 cubic
centimetres of the water, and having ascertained that it
I8 quite light, he adds about half a gramme of erystals of
oxalic acid, and some two or three cubiec centimetres of
strong ammonia, taking care, however, to have excess of
both reagents. Then he stirs up and filters through a
small filter, and when the filter has run through he
washes with a very little distilled water. The filtrate is
| meanwhile set to evaporate down in a large platinum dish,
and is evaporated to some ten cubic centimetres in bulk.
If necessary a drop or two of hydrochlorie acid is added, and
the liquid 1s got into a small beaker and mixed with a little
ammonia, which will throw down a fresh quantity of
oxalate of lime, which is got on a very little filter and
washed, and the filtrate and wash-water sent through this
filter should not much exceed some 30 cubic centimetres
By this method of operation Professor
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Wanklyn points out that several advantages are gained.
Most of the oxalate of lime is precipitated in very dilute
solution, and the completest washing is ensured; and by
making the second minute precipitation the great dis-
advantage of complete washing, namely, the loss of some
of the precipitate in virtue of its solubility, is avoided.
The presence of magnesia in drinking-water, Professor
Wanklyn believes, there can be little doubt is also very
badly determined; but all these tests are much too tech-
nical for the ordinary householder. The simplest, most
satisfactory, and least technical method of testing the
hardness of water is the method invented many years
%gn by the late Dr. Clark, and known as the soap-test.

e all know that hard water requires more soap to make
a lather than soft water. On this fact Dr. Clark based his
test. He ascertained by direct trial how many measures
of a standard solution of soap were required by a gallon
of water in order to make a lather. This method has
now been so simplified that the relative degrees of hard-
ness of water can be registered sir:ﬁly by the number of
auaF measures consumed by a gallon of the water in
yielding a permanent lather, and the quantity of the soap
11 one soap measure is the quantity required to precipitate
one grain of carbonate of lime,

The destruction of soap is due to the formation of in-
soluble salts, by reaction between the lime and magnesia
of the water and the soap. No lather will be found until
the lime and magnesia salts present in the water have
exhausted themselves upon the soap—forming insoluble

lime, or magnesia salts of the fatty acids of soap. For the
soap test Professor Wanklyn uses a “standard soap solu-
tion ” which he has himself prepared. It has for its basis

Castile soap, which contains 60 per cent. of olive oil. Ten
grammes of this soap are dissolved in a litre of weak
alecohol, and the solution thus obtained contains exactly
sufficient soap in one cubic centimetre to precipitate one
milligramme of carbonate of lime. The alcohol should be
about 35 per cent in strength. Of course it is of the
greatest importance that all the soap should get properly
dissolved. This standard soap solution may be purchased
at any chemist’s. Should it be considered desirable to
veri;fly the strength of the standard soap solution, this may
be done by means of a solution containing a known
quantity of carbonate of lime, or of chloride of calcium
equivalent to a known quantity of carbonate of lime.
The solution may be prepared by dissolving 1°11 gramme
of pure fused chloride calcium—lime—in a litre of water.
This solution contains calcium chloride at the rate of one
milligrame of carbonate of lime in one cubic centimetre.
Or it may be made as follows :—Take one grammeof finely
powdered marble, a pure carbonate of lime, and dissolve
carefully in slight exceéss of dilute hydrochloric acid, and
neutralise the excess of acid by a slight excess of ammonia,
dilute the whole with water so as to occupy the volume of
one litre. Inorder to verify the soap solution a number
of cubic centimetres of this standard solution of lime, say
12 cubic centimetres, should be put into a 70 cubic centi-
metre measure and filled up to the 70 cubic centimetre
mark. In this way 70 cubic centimetres of water are
made to contain limeequivalent to 12miligrammesof carbo-
nate of line. The 70 cubic centimetres of distilled water
itself consumes soap equivalent to one milligrame of
carbonate of lime in forming a lather. Therefore this
70 cubic centimetres of solution is equivalent to 13 milli-
mmes of carbonate of lime, and should consume exactly
13 cubic centimetres of standard soap solution. Should
the soap solution not be of the right strength, it must be
made either stronger or weaker until it is correct in
strength.
For the purposes of analysis 70 cubic centimetres of
water, while much more convenient to handle, serve as
well as a gallon, for this contains as many milligrammes
of water as there are grains in a gallon. Having obtained
this miniature gallon of 70 cubic centimetres, the
standard soap solution described above will be found to
contain exactly sufficient soap in one cubic centimetre to
precipitate one milligramme of carbonate of lime. The
operation of measuring the degree of hardness of water
18 very simple. Take a stoppered bottle of a capacity of
about 200 cubic centimetres which has been cleaned and
rinsed with distilled water, and pour into it 70 cubic
centimetres of the sample of water which it is desired to
analyse., The stopper should be put into its place, and
then the bottle should be shaken up. The standard soap
solution should then be measured into the water by means
of a burette or pipette, graduated into cubic centimetres,
After each addition of the soap solution the bottle con-
taining the water must be shaken up, and the point when
lather forms can by-and-bye be noted. Inorder to observe
the formation of the lather the bottle should be laid on
its side, and the lather to be satisfactory should persist
for five minutes. For practical purposes, when there is
no previous information as to the degree of hardness of
the water, it 1s most convenient to run in the soap solu-
tion in proportions of five cubic centimetres at a time, and
to make out approximately and rapidly the degree of the
hardness of the water. After this, a second more careful
experiment should be made, when the soap solution can
be at once run in almost up to the required quantity,
and then small additions of the soap solution should be
carefully made, and the exact state of the lathering
carefully observed after each addition. Thus the degree
of hardness of the water can be easily and rapidly
determined.

Should the water be very hard, and the hardness exceed
16 degrees, a dilution with distilled water is required in
order that the lathering may take place regularly. If
after the addition of 16 cubic centimetres of the soap
solution no lather be found, 70 cubic centimetres
of distilled water must be poured into the bottle, and the
addition of the standard soap solution proceeded with.
But afterwards, in writing down the degree of the hard-
ness of the water, an allowance of one degree must be
made for the addition of 70 cubic centimetres of distilled
water. The reason why this dilution is necessary is
because too large a proportion of insoluble lime salts
interferes with the lathering, and the rule is therefore

that water must be diluted appropriately, so that 70 cubic
centimetres of water should never take more than 16
cubic centimetres of soap solution. Having shown
how to discover hardness in water, and how accurately to
determine the degrees of hardness of any given sample of
water, it will next become necessary to show by what
means it is proposed to artificially soften water which we
have ascertained to be too hard for domestic use. Ina
paper read at the International Health Exhibition of
1884, by Mr. John Henderson Porter, the author states
that there are only two methods by which lime can be
removed from hard water while leaving it fit for drinking
and for culinary purposes—the one being the Porter-
Clark process, and 1ts various modifications, and the other
is humorously described as being carried out more or
less completely in every London kitchen, with a result to
be seen in the “scale’” and “ fur” on the boilers, kettles,
and hot-water pipes. Since then, however, two other
methods have come prominently before the public, and it
would therefore not be fair to leave Mr. Porter’s state-
ment unsupplemented. The two other systems are the
“ Anti-Calcaire” system of Mr. Maignen, and the method
of the Stanhope Company, which consists of treating the
water continuously with a mixture of caustic soda and
lime. For reasons which will appear later on, we will
take the Porter-Clark and the Stanhope Company’s pro-
cess first, and deal with Mr. Maignen’s method later.

THE PNUEMATIC DYNAMITE GUN.

A raper on “ The Dynamite Gun” was read by Captain
Haig, R.E., at the United Service Institution on the 27th
ult. As this dealt chiefly with the result of the experi-
ments up to the present time, and only touched briefly
on the practical uses claimed for the weapon by its advo-
cates, we propose to examine this important portion of
the subject a little more in detail than has hitherto been
done,

For some years experiments have been carried out with
high explosives for the bursting-charges of shell, not only
to increase the power and destructive effect of such pro-
jectiles, but also because it was clear that, in the necessity
of making the walls of the shell sufficiently strong to
withstand the concussion of the large char%es now used,
and also to carry the shell intact through a moderate
thickness of armour, the interior capacity would not con-
tain sufficient gunpowder to produce a violent disruption
of the projectile into a great number of pieces, if indeed
it would cause a burst at all. Could, however, the same
quantity of a high explosive, such as gun-cotton or dyna-
mite, be employed, there was no doubt of the shell burst-
ing with great violence. To obtain the full power of
such explosives they must be exploded with a detonating
material such as fulminate of mercury, which is exceed-
ingly sensitive to concussion. It has been found, therefore,
that though no difficulty has been experienced in firing
shell charged with gun-cotton or dynamite with a small
powder charge, without a premature ignition of the
detonator, it has not been accomplished with the heavier
charges, which now range from 100 Ib. to 800 1b. of gun-
powder. This has caused attention to be turned
to some less violent propelling force, such as compressed
air., It appears that the idea of propelling shells by such
means originated with Mr. Mefford, of Ohio, United
States, who made a brass tube 28ft. long and }in. thick,
with a calibre of 2in. There was a small reservoir for
compressed air connected with the gun with an india-
rubber hose. The projectiles were made of brass, with
wooden diaphragms at the base to act as gaschecks. The
pressure of air, admitted by an ordinary stop-cock when
desired to fire the projectile, was 5001b. to the square
inch, which, with an elevation of 30 deg., gave a range of
about 2000 yards. This result was sutficiently satisfactory
to lead to improvements by Lieut. Zalinsky, an artillery
officer, to whom the task of experimenting with the
weapon was entrusted. The next gun had a 4in. calibre
and was 40ft. long. The air pressure was increased to
10001b. Attention was at the same time turned to de-
vising a fuze which would explode the charge whether
the shell struck the ship or fell into the sea. It was
necessary to ensure the impossibility of the charge pre-
maturely exploding in the gun. Experiments had also
shown the increased effect of the charge being ignited
from the base, The problem was solved by two electric
circuits in the projectile, either of which when completed
ignites an electric detonator in the charge. One is
actuated by striking any hard substance, the other circuit
is completed by water entering a dry battery when the
shell falls into the sea.

The results obtained with the 4in. gun led to
another being constructed of double that calibre to throw
1001b. of dynamite. The barrel consists of a fin.
wrought iron tube with a brass liner }in. thick. The
barrel terminates in a cast iron breech-piece, which has
two trunnions. The breech is closed with a hinged
door opening inwards, The total length of this 8in. gun
18 60ft., and convenient mechanism is fitted for elevating
and training. The air reservoirs, cousisting of eight
wrought iron tubes, have a total capacity of about 137
cubic feet. They are connected with the air-valve of the
gun by one of the hollow uprights on which the trunnion
rests, This gun, with an elevation of 33 degrees, and
an air pressure of 10001b., throws a brass case containing
100 Ib. of explosive a distance of 3000 yards. The experi-
ments with this gun have been duly recorded, so that it
is unnecessary to detail them at length. The last were on
the 27th September, 1887, when an old schooner was used
for a target. She was moored 2200 yards off the gun.
Two blank shell were first fired to get the range, which
fell ten and eight yards short respectively. The next
round was with 55 1b. of blasting gelatine at an elevation
of 14 degrees, and with a pressure of 600 1b. The time of
flight was 13 seconds. The projectile fell close under the
starboard quarter of the schooner and exploded, causing
her serious injury. The next shot fell in nearly the same

place and caused her complete destruction,

The experiments show that with compressed air as a
propelling dgent great accuracy can be obtained when the
range is known and other conditions are favourable, It
would be difficult to pitch successive shots from an
ordinary gun in the same spot, using the same amount of
gunpowder each time, as very slight variations in the
manufacture or state of moisture of the explosive would
affect the wvelocity and result. With air, however, pro-
vided gauges are accurate, there is absolutely uniformity
of pressure. It is not stated what was the force and
direction of the wind on this occasion, but it is obvious
this element must play an important part in the case of
a large mass moving comparatively slowly through the
air. It is claimed that this weapon can be usefully em-
ployed for coast defence, and as a ship or boat weapon.
Let us examine how far this claim can be made good.

As regards coast defence, this paper states it would be
a valuable adjunct to submarine mines, superior to the
Whitehead or a controlled locomotive torpedo, as the
Brennan. We are of an opinion, however, that the value
of submarine mines has been considerably diminished by
the increased range of modern guns, and the introduction
of the torpedo boat. The distance beyond which
submarine mines can be controlled and maintained
efficient does mnot in most localities exceed 3000
yards, and except where it is essential to run past
forts, vessels would probably find that plenty of
damage could be done from a distance of 6000 yards,
It is clear that in such a position they would be in little
danger from the dynamite gun in its present condition,
submarine mines, or controlled locomotive torpedoes. By
day the ordinary gun would be the best antidote,
mounted in ship or fort; at night the torpedo boat
is the answer. But supposing the enemy’s vessel
arrived within 3000 yards of the dynamite gun without
bhaving previously silenced it from the greater range,
what are the conditions of a successful shot with the new
weapon ! If the vessel is so obliging as to remain sta-
tionary she may fall a victim, but presuming she keeps
moving at the rate of 10 knots an hour she will shift her
position fifty yards before the dynamite shell reaches her,
assuming its time of flight is ten seconds, If the shell
does not strike her, but falls into the water, it must be
within 50ft. radius of the hull to do serious damage.
The vessel would also have time to stop by reversing the
engines on seeing the projectile coming, and assuming
that an allowance had been made for her continuing her
course. Instruments for finding the range are now effi-
cient, but they cannot be used at night, which is the time
a torpedo boat would be most efficient. Unless, therefore,
much higher pressures can be utilised so as to reduce the
time of flight and increase the range of the air gun we
are unable to see any great value in it for coast defence.

The same reasoning applies to its use as a ship or boat
weapon. It would be most formidable at close quarters,
but, like the torpedo boat, must be exposed to a heavy
fire before it could attain the desired position. The
sailor would probably fear most the locomotive torpedo
with a speed of thirty knots and 200 lb. of explosive,
towards which we are gradually working. There is one
use, however, for the dynamite gun which has been little
alluded to, for which we think it may be found of great
value, viz., countermining. This operation is simply
destroying an enemy’s mines by exploding others in their
vicinity. It is usually effected by dropping a number of
Jarge mines in a line, a certain distance apart, and then
exploding them simultaneously by means of an electric
wire. The result is the destruction of all mines within a
certain radius of the countermines, thus giving a cleared
passage for the ships. It is a difficult operation, espe-
cially under fire, and a small defect may render it in-
operative. Now a gun which can drop the countermines
one after another from a comparatively safe distance and
exactly where required would have a distinet advantage
for such an operation, and it 1s worth a trial, though, as
stated before, it is doubtful whether ships will force their
way through a mine field without having previously
destroyed with their guns the positions which control
that portion of the defence. They can then deal
with the mines at their leisure, but it would be
safer to countermine in addition any mines that
might have escaped observation. In addition to [the
complete destruction of the ememy’s mines, an essential
part of countermining is that of marking the channel
thus cleared of these unseen dangers, so that ships may
advance without hesitation and immediately the operation
is effected. This is now done by a simple and effective
means with the system of countermining as practised by
the navy of this country, and no doubt some similar
method could be employed with the dynamite gun. Much
stress has been laid on the fact that the United States are
constructing a small vessel to be equipped with three
dynamite guns, and it is an example worth following for
the purpose we have indicated. Should it not be suc-
cessful the apparatus can be easily removed, and the
vessel remains equally well adapted for ordinary gun or
torpedo equipment. Objection has been made to the great
length of the pnewmatic gun, but it is stated the latest
pattern is under 30ft. long, which is a great reduction.
There is no reason also why the working pressure should
not be greatly increased, and thus diminish the time of
flight and height of trajectory. Though great improve-
ment may be expected in this weapon, we do not think it
likely to supersede others now in use, either for offensive
or defensive purposes,

NavarL ENGINEER APPOINTMENTS,—The following up;mintmlmt:l
have been made at the Admiralty : William H. Davis, staff 3"&,‘
neer, to the Benbow, to date January 25th ; A. Spalding and W.
Nicklin, staff engineers, to the Excellent, additional, to date
February 4th; William Siddorn and Frederick A. Cocks, chief
enﬁlpearu, to the Excellent, additiona), to date February 4th;
William Bromley (a), chief engineer, to the Reindeer, to date
January 8th, and Richard S. Hamm, chief engineer, to the Carys-
fort, to date January 10th, both reappointed on promotion; and

gofam, to date

John T. H. Ward, assistant engineer, to the
January 2lst,
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THIRD-CLASS BOGIE CARRIAGE, BOUTH MABRATTA-RAILWATY,

SIR A. M. RENDEL, WESTMINSTER, ENGINEER.

Section on line C. H.
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NARROW-GAUGE BOGIE CARRIAGE.

Tae South Mahratta Railway Company recently asked for
tenders for thirty-two third-class bogie coaches for the South
Mahratta Railways. Tenders for these were sent in on the
25th ult, The line is laid on the metre gauge, The principal
dimensions will be found on the cross section and end-view
above, and the section and plan on page 85. Sir A. Rendel is
the engineer-in-chief. The offices of the company are at 31,
Lombard-street. The details and conditions of the specifica-
tion were as usual. This is a very good example of a narrow-

gauge passenger coach.,

ABSTRACTS OF CONSULAR AND DIPLOMATIC

REPORTS.

Norway— Bricklaying in frosty weather,—Building operations
are suspended in Great Britain on the slightest approach of frost,
while bricklaying is carried on in Christiania in almost the
coldest weather that prevails for any time. Building during the
winter months has been practised for at least twelve years, but
more frequently during the last five. All the buildings erected
during the preceding periods have stood remarkably well, there
being only one case in which bricklayers’ work had to be partly
done over again, owing to an wuncareful pre tion of the
mortar. Experience has not shown that walls built m winter
exhibit later more dampness than those erected in summer.
The reverse may be the case, since the difference between the
temperature of the air and of the mortar cools the latter by
evaporation, and takes away a great part of its moisture. The
principal builders in Christiania are of opinion that bricklayers’
work, executed with due care, in winter is superior to similar
work done in summer. The whole art of executing bricklayers’
work in frosty weather consists in the use of unslaked lime, the
mortar prepared with which being made in small quantities
immediately before use, and the proportion of such lime is
increased—together with the expense of building—as the
thermometer falls. The only care required is to utilise the
unslaked lime so handily and quickly as to enable the mortar to
bind with the bricks before it cools. Another very important
condition is that the bricks should always be kept covered on the
building site. Bricks which have been outin the rain or exposed
to the frost should never be used. The upper courses of bricks
that have been laid are not, as a rule, covered with mats or
planks for the night, that precaution being only adopted when
the work has to be suspended for a certain time, and when it is
therefore n to prevent rain from penetrating the brick-
work and destroying it by the action of frost. When no such
covering is used it is absolutely necessary, after a fall of rain or
«snow—and after the suspension of work on Saturdays—to see
that all ice or snow is removed from the walls before the work
with warm lime is resumed, to prevent the warmth of the lime
from being absorbed. The removal is effected by brooms and
spades, but the fire of a brazier is often used. Outside plaster-
ing in frosty weather is not possible, as the manual ornamen-

ng 1 . :
tation of cornices, &c., requires much longer time than

does the mortar to lose its warmth. The question as to whether |

there is any or what limit to bricklayers’ work in frosty weather
is an open one. Among the members of the Norwegian Society
of Architects and Engineers, which has frequently discussed the
subject, that limit is variously estimated at between 14 deg. to
184 deg. Fah. and 1§ deg. below to 5 deg. above zero Fah.
The advocates of the latter maximum having proved by
hydraulic tests that good bricklayers’ work can be executed
in 333 deg. Fah. of frost, the society has wrived, at the con-
vietion that the variations in the opinions on the subject are
due to the de of care bestowed upon the preparation of the
mortar. The adoption of a maximum limit of frost should
therefore depend solely on the possibility of enforcing a fixed
rule for the preparation of the mortar by the workmen. As

' between the inhabitants and the Norwegians.

Russia.—Communication with Archangel.—Steps of a more
decisive nature are being taken in reference to the Obi Rail-
way, a project which may be a very successful undertaking.
Some permanent channel of commerce connecting Europe with
Siberia, and thus obtaining both a new and extensive market for
European products, and a secure outlet for those of Sibena, would
be of incalculable value,  The railway is intended to run from
the mouth of the river Voykar to a port in some convenient
situation in the bay of Hypoodera. The length will not exceed
240 miles, and the estimated cost is about £2,500,000, or £10,417
per mile. Taking the season for running trains at 180 days only,
it is estimated that during that time over 557,570 tons of goods
would be conveyed, the receipts being about £360,000, after
deducting 50 per cent. for working expenses ; the net profits
would represent a dividend on the capital of 7°2 per cent. The
scientific proofs of the possibility of constructing the line of
railway are satisfactory, and valuable evidence to that effect is
given by competeut authorities ; a further survey of the bay of
Hypoodera will probably be made shortly. The Obi territory
covers 50,000 square miles, and the southern division 1s one of
the most productive parts of Western Siberia. The Department
of Railways is charged to estimate the cost of junction lines
between Archangel and the northern system, this port being
destined to be the entrepét of Siberian product. It is contem-
plated to prolong the Louniew line in the direction of the
Dwina, and also to connect the beds of the Kama and Vytchegda.
In both cases the construction will be on a cheap and simple
plan, adapted to the light traflic of these thinly populated
districts. 1t must be understood that any attempt to construct
a railway to Archangel will, for self-evident reasons, be opposed
by the St. Petersburg merchants. It is probable that the pro-
ject of connecting the White Sea and Lake Onega by a canal will
be realised much sooner than was expected. The Zemstvo of
Olonetz petitioned last year in favour of the immediate
expropriation of the necessary funds, and voted an advance of
£1500 for that purpose ; and in addition the Ministry of Lines
of Communication has contributed £1350 to the same object, the
total cost of which is estimated at £700,000. The length of the
canal will be thirty-seven miles, the terminal points being the
village of Soumy in the Bay of Onega, and Povenatz, near Lake
Onega. The waters of various lakes and streams in the district
are to be utilised. This new waterway will be indispensable for
supplying North Russia with corn, and promoting commerce
Hitherto com-
munication with St. Petersburg has been closed for five months
in the year, a condition of isolation, that the canal will in a great
measure remedy. Facilities will be afforded for exploring the
rich mines of Olonetz, a matter of great importance to the
manufacturers of St. Petersburg, who are now compelled to
buy their raw materials from foreigners. The navigation of
Olonetz and the White Sea will also be greatly benefitted by the
canal, which will lower the cost of transport from Archangel to
St. Petersburg from 2s. to 10d. There are also various schemes
for uniting the northern provinces with the more fertile regions
of middle Russia. One of these is the junction of the Dwina

with the Viatka, an affluent of the Volga ; another a junection of |

the Kama with the Vytchegda, in the direction of the aban-
doned “ Catherine of the North ™ Canal.

Russia.— Developing British trade with Finland,—In regard
to the development of British trade, I can only repeat what I
stated in my report of February last year,! The hardware
trade has not been so much neglected as certain others, but there
15 still room for improvement, especially in the cheaper sorts, as
it is useless to try to force articles above the means or tastes of
the population. 1 regret that there has been but a slight
increase in the number of commercial traders and other repre-
sentatives of British firms reaching Finland of late.  One con-
sequence of my recent report hasbeen that [ have receivedagreat
many letters of inquiry from all parts of Great Britain, towhich ]

the difficulties in this respect increase with the degree of cold, | have endeavoured to give satisfactory answers, so it is to be
it has hitherto been accepted in practice that bricklayers’ work | hoped that future years will see more such agents in the country.

in Christiania in more than 93 deg. to 14 deg.

does not pa
4 In the case of public buildings at

below freezing point Fah.
Berlin such work is not allowed

when the thermometer | most of the orders have been
registers less than 2} deg. Fah.; but this is probably owing to } already.

I must again urge the necessity of an early arrival—February
being the best month — otherwise it will be found that
given to other countries
In the spring of 1886 there were twenty repre-

the scarcity of unslaked lime in the German market, whereasin | sentatives of German houses at the same time in Hel-

Norway lime is always supplied to the market in a burned, not
slaked condition. The wages of bricklayers in Norway are for a

day of ten hours, first-class hands from 4s. 6d. to 5s., second- | must once more insist on the necessity of British firms sending |

|

singfors, which number represented the total of English
travellers who visited Finland throughout the whole year. 1

class hands from 3s 4d. to 3s. 11d., hodmen from 2s. 3d. to | experienced agents to make inquiries and study for themselves
2s. 9d., and in winter proportional, according to the number of

hours worked.

1 ExoiNeer, March 11th, 1887, page 156.

- the industries and resources of the Grand Duchy, and the tastes

and wants of its inhabitants. Finland is not at the Antipodes,
and can be reached at little expenditure of money or time, being
easily accessible from Copenhagen, Stockholm, and other Baltic
ports, in addition to direct and regular communication from
Hull by both English and Finnish steamers. Travellers ‘o
Russia can easily return to England vid Finland and Sweden,
Helsingfors being within fourteen hours' rail of St. Petersburg.
Throughout the whole winter communication between Hango
and Stockholm is kept open by means of special steamers, and a

new line bas lately been started between Hamburg, Copenhagen,
! and Hango, the steamers being intended to run regularly
'summer and winter. The Finnish Government continues
steadily to augment its network of railways: and in October,
1886, was opened that of Ullaborg and Nikolaistad—Wasa— by
which the former town 18 connected with all the chief towns of
the country. The line is remarkable for its cheapness, as includ-
g bridges, stations, &e., throughout its entire length of 211}
miles it averaged less than £4024 per mile. The rails were
supplied by Bolckow, Vaughan, and Co., of Middlesbrough ;
but a German house at Duisburg-on-the-Rhine obtained the
contract for bridging materials, amounting in weight to
2009 tons. The finances of the Grand Duchy, which are
entirely independent of those of Russia, are in a very flourish-
ing state, the national debt, most of which has been devoted
to public works amounting at the end of 1886 to £2,849,000,
and the country has no difficulty in borrowing money at 4 per
cent. The Duchy, in common with most European countries, has
suffered severely from the still existing commercial crisis, and
more especially vn account of the great fall in the price of
timber, Finland’s staple. A further explanation of the depres-
sion 18 to be found in Russia having lately imposed such heavy
duties on certain Finnish wares that several industries have
been severely crippled. Among the chief sufferers has been
' the iron trade. Russia being practically closed to the iron-
masters, they have been unable to find new fields, though they
are making strenuous endeavours and have met with much
| success in England. The exports of iron and steel, which in
| 1884 amounted to 27,108 tons, and in 1885 to 25,717 tons, fell
to 12,838 tons in 1886. The Dahlsbruks Ironworks, established
over a hundred years and the most important in Finland, have
been compelled to cease working.

Russia—T1rade of St. Petersburg in 1886,—There was a slight
increase generally in the importation of British goods into
Russia, especially in cast and manufactured iron, lead, and tin-
plate. The ever-increasing protective duties under the Russian
- customs’ tariff naturally prevent the importation on a larger
' scale of British goods, and stimulate native manufactures to an
- extent beyond the power of absorption by the native customer.
The importation of British goods into St. Petersburg is declin-
ing. Cutlery, plate and sheet iron were imported in smaller
quantities than in the preceding year, and it is only those
goods that cannot be produced here in sufficient quantities or of
| the requisite quality, such as cast iron, hardware, smiths’ work,
 steel, assorted and plates, that continue to be in demand, The
chief commodities imported from the United Kingdom in
increased quantities into St. Petersburg in 1886 were coals,
coke, iron bar and cast, and lead. Much of the increase was
due to the anticipation of still higher duties bLeing imposed.
The importance of Cronstadt as a port of shipment is gradually
diminishing, the sea canal leading to St. Petersburg being more
and more used by vessels of all nationalities, Although the
' new ports of Gutuyevsk and Putiloff, at the mouth of the
Neva, still fail to afford sufficient accommodation for the whole
shipping trade, the river Neva with its deep bed supplies the
deficiency at the terminus of the sea canal. Should the port of
Cronstadt be closed before proper harbour arrangements be
made at St. Petersburg, serious inconvenience to commercial
interests and shipping, of which Great Britain furnishes half,
would ensue. The question as to whether the present port at
Gutuyevsk is to be extended on a scale commensurate with the
requirements of the whole export and import trade of St. Peters-
burg still remains undecided, through a division of opinion
between the commercial community and the engineers of the
Government, the former favouring General Paucker’s plan for
the establishment of a harbour at the mouth of the river at the
Old Galley Haven, almost immediately opposite the present
' Gutuyeff Basin. That the efforts of the Government are
directed to the improvement of the canals and harbours within
the Empire is evident from the fact that, during the last twelve

years, over £4,500,000 has Leen expended out of public revenue
for that purpose.
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: SIEE HO BRIDGE, CHINA RAILWAYS

WE publish this week the remaining details of this bridge. As
will have been seen from the perspective view published at
page 450 of our last volume, and from the drawings given
at page 476, the bridge is of the Murphy-Whipple type. It is
designed for a single line of rails and a rolling-load of 3500 Ib.
per lineal foot. The members are proportioned v sustain
the stresses due to this load, the tensile strength of the metal
being 22 tons per square Inch, and the compressive strength
16 tons per square inch ; and in no case is the metal intended to
be strained beyond one- fifth of its strength, due allowance being
made for loss of strength by flexure in the compressive members.
The top chords and end struts are built up in sections for
facility of transport, the posts are built of channel bars placed
back to back, and stiffened and tied to each other by diagonal
'hra.cmg bars and plates near the ends, the bars having eye-plates
rivetted in their hollows to afford the posts large bearing surfaces
on the connecting pins. The links of H]P bottom chord and like-
wise the ties, except those which are adjustable, are severally
forged in one piece. The connecting pins are of forged scrap
iron and turned tostandard gauges. Thecrossgirders,except those
at the ends of the span which rest on the bottom plates of the end
struts, are suspended from the connecting pins by Lowmoor iron
hangers, aud the rail girders are of Iul]El‘.l H section, and secured
to the cross girders by double angle plates. The top chords are
brazed together transversely by rolled H bars, and diagonally
by angle bars, and in hike manner the crouss glrdera and bottom
chords are secured diagonally by angle braces. The rails are
carried upon timber stringers bolted to cross girders. The
whole of the work is drilled throughout, the rivetting having
been done by hydraulic machinery. The above engravings show
the fixed and roller bearings and the pin connections., The
workmanship throughout does the builders, Messrs.
Brothers, of Germiston Works, Glasgow, the greatest credit.
This structure is one of a number intended to carry the
main line of the China Railways over the Siee River,

LINE: |

THE FORTH BRIDGE—THE FIFE CANTI-
LEVER PIER.

WirH this impression we publish a two-page supplemental
wood engraving of the Fife Pier of the Forth Bridge, and the
attached cantilevers as far as completed a few weeks ago. This
engraving will be found to convey a better idea than anything
that has yet been published of the magnitude of the work., All
the main tubes and conuections of this pier, including the top
junction girders, are completed to the full height of 362ft., and
the north cantilever carried out about 170ft., of which the
greater part is rivetted up. The first struts and the bracing
between them have been carried up to a height of about 240ft.,
and a length of about 130ft. of the internal viaduct has been
completed. The first diagonal ties of both cantilevers have now
been carried further down than shown in the engraving, those
on the right-hand of the engraving being down to the level of
the viaduct., The method of building out each of the projecting

' parts of the cantilevers until they meet each other at their
several intersections will be completely understood from this

I

engraving, and it will be readily seen that with the lowest tubes
being carried out to the first vertical ties, and the latter con-
nected up at the viaduct level, these parts and the diagonal

1

TANK LOCOMOTIVE. HUNGARIAN STATE
RAILWAYR,

ONE of our supplemeunts this week illustrates a tank loco-
motive in use on the Hungarian State Railways, designed by
Herr V. Kordina — whose vortex bLlast-pipe we recently illus-
trated-—and built in the State Railways workshops at Budapest.
[t will be seen that it has the corrugated fire-box mtroduced
many years ago on the Austrian State Railways by Mr. Haswell.
Its construction is shown so fully by our engravings that little is
left to be =aid here. The principal dimensions are all given in
the metrical notation. We append some of them reduced to
English figures :—

Diameter of piston .. 13 VSin.
Stroke .. .. g 19 Gin.
Diameter of wheels . 8ft. 8in.
Boiler pressure . 150 1h,
Tractive effort .. S000 1.
Grate area .. .. 19 8q. ft.
Number of tubes 100
External dinmeter of tn'lu 1°75in.
Length of tubes. . oot 1oin,

Ol 8] it.
Wit, sin.
21 tons,

Total heating surface
Wheel base .. .. o N
Weight of ung'ine in w urkiug ordor ..

tubular struts constitute a mmpletely braced structure, to | The tank holds 950 gallons of water, and the buukers about
which the ties depending angularly and ovtwardly from the | 30 ewt. of coal.

tops of the pier will be connected, and from which support will |
be obtained for the projecting top main ties. These are seen on
both sides of the top of the pier, projecting out a great distance
as cantilevers, and carrying cranes by which the parts are lifted
out to their ends. We need not enter into a description of the

methods of procedure, as they will have been gathered from our |

pages,! and will be readily conceived by engineers from a study
of the engraving we now publish. It may be said that sowe of
the most difficult of all the work has now been completed, and

Arrol | that every foot of progress now reduces the dimensions to be

dealt with.

p. 438,

1 Tue ExcINEER, vol, Ixiv,,

Sixty engines of this type have been built, They are used
on the Vicinal Railways in Hungary. The rails weigh 20 kilos,
per metre and are of steel. The greatest incline is 1 in 83 ; the
sharpest curves, 180 metres radius—about nine chains; the
usual speed, thirteen to twenty-two miles per hour. The loco-
motive hauls 280 tons, exclusive of engine, up inclines of
1 in 150 with a speed of thirteen miles per hour, with hgnite aa
fuel ; evaporation, 4} 1b. of water per 11b. of lignite. At the
test trial by the Government, the engine was driven up to
forty-six miles an hour, without the slightest oscillation or
jumping. The peculiar form of the chimney is due to the use
of lignite, which is a cross between wood and coal, and pro-
duces a very Jarge quantity of sparks and light ashes.
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LETTERS TO THE EDITOR.

[We do not hold ourselves responsible for the opinwns of our
Correspondents. ]

COLLAPSING PRESSURE OF IRON BOILER FLUES.,

SIR,—The formula for the collapsing pressure P, in pounds per
square inch, of a circular Hlue of external radius @ inches, and
thickness ¢ inches, when the length of the flue is considerable com-
pared with the diameter, say seven times or more, has been
obtained on theoretical grounds by M. Maurice Lévy and M.

Halphen in the form
Cf L \3
P=}h(ﬂ),

where E, Young's modulus of elasticity, is about 29,000,000 for iron
or steel. The formula is obtained in a similar manner to that in
Euler’s formula for the load on a column just producing flexure is
obtained, and the mathematical treatment will be found in the
Journal de U' Ecole Polytechnique. This formula differs from that
submitted by Mr. W. 1. Ellis mn involving the cube instead of the
square of the ratio of the thickness to the diameter, and it will
be interesting to see how Mr. Ellis finds agreement between the
two formule, and the experimental results of Fairbairn and others,
Woolwich, January 24th. A. G. GREENHILL,

STEEL PROJECTILES,

Sir,—In the various articles which have appeared in THE Exgi-
NEER on the manufacture of steel projectiles you refer to the
equivocal, not to say shameful position which we occupy as com-
petitors with our foreign contemporaries. It is somewhat
humiliating to consider that this country, the generally acknow-
ledged originator, and the home of the steel industry, has to be
indebted to foreigners for supplies of articles on which may depend,
in the not far distant future, our very existence as a nation. To
think of English steel manufacturers quietly accepting such a dis-

ful condition of conscious and acknowledged inferiority, with
all that it involves, hus only a lel in our history when the
Dutch fleet entered the Thames and simply did what they liked
with our ancestors in the corrupt and shameless reign of Charles 11.
History repeats itself ; and are we prepared, not to meet, but to
invite a repetition of the same weakness and imbecility ! Surely
not. Yet I can scarcely agree with those who are always com-
plaining of “he want of encouragement from the Government. We
ought to be and can be second to none in all that pertains to the
manufacture and working of steel for its own sake alone. An indus-
try so important as this ought to require no extraneous support.
There can be no doubt that the manufacture and working ot steel
has always been a matter of difficulty and uncertainty. There are so
many varieties, and with the so-called ‘‘special steels,” in which
we have combinations with chromium, tungsten, and manganese,
these uncertain conditions are thereby greatly increased. Yet
notwithstanding the more complicated conditions presented to us,
there seems to be a growing feeling that our failure in making
sound and trustworthy projectiles lies as much, if not more, in the
methods of forging employed than in the quality of the material
used. Our workmen can scarcely be su d in their methods of
forging iron, but the working of hard and brittle steel gives quite
a different problem for solution, and it is also one from which by
experience we cun deduce no general rule for our guidance, In
ordinary practice a workman will heat iron and, say, tool steel with
the same amount of heat, and work it in the same way, without
taking into consideration that the one is fibrous and the other
crystalline in its structure. Yet even with ordinary tool steel we
may derive a lesson in forging steel which goes a long way towards
explaining in a general way the true method of working any steel.
Let any one cut two pieces of steel from the same bar to make
chisels. Forge one by drawing or flattening it down to a cutting
edge, but without hammering on either edge, the superfluous
metal must be cut or ground off. Let the second piece be ham-
mered in the usual way, face and edge, and then try which will do
most work, Many who have worked steel for years would be
surprised to know that a piece of steel cut from a round bar will
not do so much work as a piece cut from a square one, for the
reason that the latter can be better forged than the round one.
Some time ago I wss in an engineer’'s shop where some cast iron
chilled rolls were being turned. One or two places on the surface
of the rolls no tool would penetrate, and as usual the quality of the
steel was questioned. A piece of steel from the same bar was
pre as mentioned above, and the work was accomplished
without difficulty.

Taking into consideration the crystalline nature of steel, it is
reasonable to think that indiscriminate hammering at a low heat
must make it loose and weak, and above all, form large crystals,
The problem of forging steel may be explained in the- following
way. While altering the form of a mass of steel, it should be
worked in such a way as will leave it no time to cool and crystallise.
The heat ought to be kept up by either a rapid succession of blows
from the hammer, by hydraulic pressure, or by cross rolling under
pressure while revolving rapidly—especially when making projec-
tiles. Now if the initial heat can be maintained while the steel is
being formed into the required shape, and then gradually allowed
to cool under a slowly diminishing pressure, the forging will be
found to great homogeneity of structure, with a fine close
grain and t tenacity.

But how are we to obtainor rather combine all these indispensable
conditions to secure results so desirable, and particularly with
the hard and brittle steels! Chrome steel, for instance,
seems to be the favourite material for making projectiles ; it
has t hardness, combined with considerable power to
resist shock, but is extremely difficult to forge. At a recent
meeting of the Iron and Steel Institute, some of the speakers

E::nuuncﬂd the use of the steam hammer for forging steel ‘““a |

barism” that must give place to suvmething more appropriate.
Impact must give way to pressure, for the action of the steam
hammer is essentially local and unequal ; and this is its weak point.
We know that a piece of steel, such as a tile, when hammered on
one side only, and then tempered in the usual way, will diminish
in length on the hammered side, and become concave ; and so with
heavier masses of steel, the form of which may not allow distor-
tion of form. But the internal and localised strains are present,
nevertheless, ever ready under certain conditions to produce un-
ex and perhaps undesirable results, The hydraulic press
for forging is certainly a great advance upon the steam hammer.
It is slower and more costly, acting mainly on the principle of the
flow of solids, but it meets all the conditivns requisite for produc-
ing sound and strong forgings. At the same time, from its slow-
ness of action, it is doubtful if it is the best method of forging
projectiles, ' s . ‘

or some years I have been experimenting in forging steel
and iron with what may be called diagonal cross roling. For
forging articles of conoidal form, such as projectiles, there can be
no doubt that properly shaped rollers are best; but bitherto the
difficulty has been to prevent the pieces while being cross rolled
from becoming hollow orspongy at the point, for unfortunately the
shape of the roliers must of necessity be made the reverse of the
projectile, the one increasing in diameter when the other
diminishes, thus producing the most favourable conditions for
rolling a hollow point ; the unequal surfaces working in opposition
cause a twist of the metal at the weakest part—the point. By
an alteration of the form of the pressing surfaces of the rollers,
the faults enumerated become really accessories to produce good
and sound work. The pressing surtaces of the rollers are reduced
in area, so as to roll the projectile diagonally, beginning at the |
base and finishing at the point, while every successive revolution of
the rollers is made to give a new grip equal in pressure every time.
It may be called partly a pressing and partly a shearing action, for
the surplus metal is rolled off at the point. These continuous |

acting rollers are apparently the thing wanted for forging bhard
and brittle material, such as chrome steel. By pressure the piece
of steel can be kept at any temperature and gradually allowed to
cool, thus answering the conditions for preventing the formation

of 1 and coarse crystals. Projectiles made in this way are
well planished and absolutely true to form and dimensions. They
have been carefully examined and tested by the acid test, and

found free from flaw, and neither spongy or hollow. There 1s
a Egssibility that by new combinations we may be able to produce
a better class of steel castings ; and if projectiles could be made
in this way, and afterwards rolled to consolidate and harden the
surface, they might be found equal to, if not superior to, those
which are forged. It must be remembered, however, that forging
steel by hammering pressure, or by rollers, does not essentiall
give increase of strength. If forged steel is in any way better, it
is due to the fact that the forging drives out gas or impurities
and closes up the surface, making it finer and closer in the grain,
and the rapid action of forging prevents by concussion the crystal-
lisation of the mass. Rolling steel castings, such as projectiles, at
a high speed, and while at a proper temperature, would certainly
simplify and reduce the cost of production, and probably give a
superior article, _

As regards hollow projectiles or shells, this method of manufac-
ture will, no doubt, in time be adopted. Forging shells in the
ordinary way, by hydraulic pressure or by the hammer, involves a
higher temperature for the steel than it can have without injury,
even if one shell can be finished at one heat. There is a machine
recently ?al;antad which can bore and tap the end of a 6in. chrome
steel shell for the plug, and also chamber the inside for the burst-
ing charge, easily within one hour, and this can be done without
risking injury by over heating or otherwise.

In conclusion, when we know what has been done by our foreign
contemporaries, the problem of making pieces of steel capable of
doing certain work is not very serious, Surely this country
will never be satistied with mere imitation. We ought to lead, to
offer the problem for solution, and not have to accept a challenge
s0 humiliating as this, CHARLES FAIRBAIRN,

Maybank, Sale, Cheshire.

January 27th.

WINDMILLS FOR GENERATING ELECTRICITY,

SIR,—The credit of first suggesting the use of windmills for
driving dynamo machines to charge electrical accumulators belongs
to the eminent physicist and electrician, Sir William Thomson,
and dates back to the year 1881—viz, to a presidential address
delivered by him before Section A of the British Association for
the Advancement of Science, ‘“On the Sources of Energy in
Nature Available to Man for the Production of Mechanical Effect.”
It is true that in the same paper, and at the same time, Sir
William threw some cold water on his own suggestion by urging
as a difficulty to the adoption of the windmill in 1ts-—then—present
state of development, that the first cost was too great. In this,
however, as | have pointed out in detatl elsewhere—see ‘‘ Note on
the Economy of the Windmill,” ** Trans. Am. Soc. of Mech. Engi-
neers,” vol. ni., 1882, and ‘*‘The Windmill as a Prime Mover,” New
York: John Wiley and Sons, 1885—he erred in overlooking the fact
that interest on capital, notcapital itself, is an item, and by no means
theonly item of current expense by which the economy of prime movers
should be judged. 1 then showed, and now repeat, that when the
only correct basis of comparison of the economy of different prime
movers is instituted, viz., the cost of obtaining the horse-power
developed per unit of time, such cost consisting of the sum of
interest, repairs and depreciation of plant, cost of fuel, cil and
attendance, and similar items of expense entering the power
account, the windmill is the most economical motor for the
development of power in moderate and small quantities.

It is safe to maintain that the reason windmills have not thus
far been put to practical use for the generation of electricity is
not due to the first cost of the motor nor to any lack of economy
in operation.

I here wish to emphasize the fact that the non-employment of
the windmill, in this connection, is also not owing to the often
alleged fact that the rate of revolution of the windmill, according
to varying force of wind, is too irregular to run a dynamo for the
purpose of charging a storage battery, or that the wind cannot be
depended on for a sufficient Jength of time lper day.

e real facts of the case are that in the leading American wind-
mills, as is attested by hundreds of thousands in daily use in pumping
practice, governing appliances of various kinds, of approved design
and experience, automatically so vary the extent of surface pre-
sented to the wind that a practically uniform rate of revolution is
obtained, irrespective of direction and varying velocities of wind,
for all winds exceeding a velocity of six miles per hour. This
latter velocity must be reached before windmills of good design, as
ordinarily constructed, operate at the rate of revolution for which
they are set. It has been found by experience that on an average
for at least eight hours out of the twenty-four hours of each day,
the wind exceeds this velocity of six miles per hour, the average
velocity of wind during the eight hours of run being sixteen miles
per hour. Total calms in excess of two days’ duration are prac-
tically unknown in the United States, |

The fact that the windmill is at rest, often at short intervals,
aggregating not quite sixteen hours out of the twenty-four, is no
objection to the use of this motor for the purposes of driving
dynamo machines to charge electrical accumulators, for one of the
very features and acknowledwed requisites of such accumulators
should be that they can be charged spasmodically at will and at
odd times.

The result of study of this question must be that the reason
windmills are no. used in this way is not that the windmills
are not sufficiently economical or reliable, but that the electrical
accumulators are not yet a satisfactory and assured success.
When they are, windmills will come into extended use as prime
movers for the generation of electricity, and electricians will be
glad to avail themselves of the most economical motor, utilising
the force of wind, otherwise going to waste, for this purpose.

The windmill at the present day is in a developed state, a
practical success, ready and available for this new use at once. It
awaits the electrical accumulator that is a thorough, practical
SUCCess,

Just now, and for some time past, the daily newspapers and
many technical prints have been quite prolific in accounts which
glve an opposite impression, viz, as if the accumulator were
the accomplished success and the windmill at fault. The reverse
is the fact, and I have thought it well to call prominent attention
to it at this time. ALFRED B, WoLr,

38, Parker-row, New York, January 15th.

MODERN MACHINE TOOLS,

SIR,—There is a report in THE ENGINEER, January 20th, of a
paper by the President of the Manchester Association of Engi-
neers on the above subject, and in treating of planing machines he
says :—"'‘ Machines adapted for cutting in both directions were
introduced by Whitworth many years ago in the famous ‘Jim
Crow ' tool-box, and in recent years an attempt has been made to
revive the practice of cutting in both directions ; but so far, except
on special objects, without very encouraging results.” Now, if the
author of that paper will pay a visit to the works of my firm in
Leeds, I can show him the operation and results of planing in both
directions, which have so encouraged us that all our larger planing
machines are working on that system, to the great increase of their
output. There i1s a proverb, “ Give a dog a bad name and hang
him,"” and it is therefore of importance to prevent the impression
obtaining currency that cutting on pluninNg machines in both direc-
tions 1s not successfully accomphished. Nor 1s the success of the

double cutting confined to ‘‘special objects,” for its advantages
come out in nothing so much as in large plane surfaces of cast iron,

such as stationary engine bed plates, beds of lathes, planing
machines, and, in fact, the bulk of heavy planing in e ineering
works. The advantage of planing on both strokes is aungviuuu in
principle that it does not require demonstration. But besides the
effective use of time during the return stroke, the system, if
carried out with two back-to-back tools, has the incidental advan-
tage of only wearing each tool in traversing over a given surface
half as much as it would be worn if its companion did not divide
the work with it. Again, there is an incidental advantage in the
circumstance that each tool chips away the end skin from the cast-
ingr, and makes clean metal for its companion to enter.

The *“Jim Crow" tool-box did not possess the first of these
advantages, and it had the drawback of being stiff held and of
working with an ex ﬁransim'e form of tool requiring some skill to set.
But a good principle is not to be condemned because imperfect
emoodiments of it have been made. It istrue that the best double
cutting arrangement yet made does not apply to all kinds of work;
for instance, in planing a seating between two lugs only one of the
two back-to-back tools could be applied, and it 1s such exceptions
as this to the universal application of the double cutting principle
which are too apt to take possession of the mind, though 90 per
cent. of work may be free from the objection. The successful
double cutting tool-box to which I refer was illustrated in THE
ENGINEER of April 8th, 1887. Any engineer having large surfaces
to plane would find that the cost of the necessary additions which
would enable him to have a machine constructed suitably for double
cutting, or to have an existing machine, if a good one, adapted for
double cutting, would be repaid in a month’s working.

Leeds, January 30th. J. H. WICKSTEED,

(Joshua Buckton and Co., Limited.)

THE 111-TON GUN CARRIAGE.

SIR,—I only now have had my attention drawn to your limited
description of the proof carriage for the 11l-ton gun in yours of
January 20th, and inasmuch as the *‘further information” you Fiva
to your correspondent is in the main quite wrong and may lead
engineers and designers to form and arrive at exaggerated opinions
adverse to the principles embodied in the carrage, I, as the sole
designer of the carriage, respectfully ask you to make the following
corrections to your description.

The wheels of the carmage are identical in every respect with
those of the bogies and have flanges, for the obvious reasons that
owing to the manner of pivotting or connection with the bogies—-
not as you described it—the carriage otherwise could not be kept
on the rails. Bysuch a method of Eivntﬁng as you describe the
wheels in question would require to be as you state ; I therefore
give to you and your readers a description and rough outline
sketch of the pivotting as below.

“The bars D D have at their ends, which enter the body of the
carriage, each a half of a double eye, which are united and secured
to the carria(fe by a bolt, A, passing through from one side of the
carriage, and by the partially witbdrawing the said bolt the rear
bogie can be withdrawn, for proof of the gun on racers, as at Shoe-
bury, without disturbing the front bogie, the latter at such times
being supported by special means to the carriage, while all the
wheels are clear of the racers, while the rear end of carrage 1s
supported on large rollers. Further description of these features
[ shall reserve for further inquiry of your correspondent, if he needs
it. Reverting once more to the pivotting, it will be seen by refer-
ring to a plan thereof, the relative positions taken by the carriage
bogies nnf pivotting bars or connecting rods.

E |

E
] /0 f::nnmu:E BODY
/ i 1

It will be seen that the bogies are free to swivel on their own
centres B B, while the connecting rods 1) also swivel on their centre
in the body of the carriage at E E; by this special arrangement the
enormous carriage, with 1ts load weighing about 130 tons, can go
round curves 40ft. radius with comparative ease.

3, Overhill-road, Dulwich, J. T. WILLIAMSON.

January 30th.

THE EXPLOSION ON BOARD THE ELBE.,

Sir,—I am inclined to agree with Messrs. Oswald Mordaunt
and Co., in their letter in your issue of 21st inst., that water in the
pipes was the cause of this explosion. I give two examples which
apf)ear to support this conclusion.

n September last, at Greenfield Colliery, near Hamilton,
where the steam pipe of a pair of 24in. cylinders burst and killed a
man. The steam pipe came from a range of boilers to the centre
of the cylinders. At this point there is a knee pipe descending
vertically for 12in. next the throttle valve, and then a union pi
branching to the cylinders. On the morning of the accident the
engineman was in attendance on the engine, but it had been
standing for at least two hours, At that time one of the workmen
was about to descend the shaft. The engineman told him to go in
the cage, and he was about to do so when he heard a rush of steam
in the engine-house. He gave the alarm, and soon after the steam
was shut off at the boilers. On entering the engine-house the
engineman was found dead near the starting handle, and it was
found that a piece 17in. by 4in. had burst out of the horizontal
of the knee pipe close to the bend, and from this the steam had
rushed out and scalded the man to death. The pipe had been in
position for more than twenty years, and had not before shown
signs of failure, 1t seemed to me that the throttle valve had been
tight, and that condensed steam had collected in the pipes above
it in the form of water. When the throttle valve was slightly
opened by the engineman to start the engine, the rush of steam
from the boilers had acted on the water, and by its jerking had
burst the pipe. 1 recommended a drip-cock above the throttle
valve, so that the water would be let off before opening it to start
the engine.

A precisely similar accident happened at Brownrigg Colliery,
near Airdrie, in November last. }n this case there was a small
20-horse power engine, which by means of gearing both worked the
cage and pumped the water out of a pit 24 fathoms deep. There
was here a knee pipe from the line of steam pipes, the throttle
valve, and then a pipe to the cylinder, pre:::isa?y as in the other
case. The engine during the Sunday pumped water only, and it
worked one hour and then stood two alternately. The engineman
was last seen on the Sunday night, and nobody was at the pit but
himself all night. About five o'clock next morning, the workmen
coming to their work found the engine standing, the steam down
and no one visible. On getting into the engine-house the dead
body of the engineman was seen. It was found that a piece
of the steam pipe had burst out exactly at the same place and in
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the same way as at Greenfield, and from this the steam had rushed
and scalded the man to death. The engine and pipes had been at
work for fourteen years. [ think the accident was caused precisely
in the same way as the Greenfield one, and I recommended the
same remedies. | have read the Government report on the Elbe
disaster, and have wanted to hear what the experts have bad to
say, and 1 have come to the conclusion that Messrs, Oswald Mor-
daunt and Co. are right. A Mining ENGINEER,
January 3lst,

HEAT ENGINES,

Sir,—Your issue of the 27th inst. contains descriptions of two
novel engines, Mr, Rigg's ** revolving engine,” and Mr. Ha ves’
““thermo-motor,” The design of the former was explained b
Mr. Rigg at the British Association meeting, 1885, and althou
the details of construction have been developed since, no doubt
the principle of the design remains the same. [ misunderstood
Mr. Rigg's description in 1885, and owe him an apology for the
criticism I then ugared. Now that I understand the construction
it appears to me that the engine 1s perfectly balanced. 1 would
only point out that the remark made about the recovery of useful
work by the retardation of momentum during the second half of
the stroke seems to be a slip on the part of the writer of the article
of the 27th nst.

But may I ask what is the advantage of this method of obtain-
ing perfect balance! Thereare several other methods of obtaining
it that involve less complication. A two-cylinder engine, the two
cylinders fixed in line with each other, and on n[:}msitﬁ sides of the
crank shaft, the two pistons of same weight and stroke, and con-
nected to opposite crank pins, gives perfect balance.
crank pin may be in the central plane of the engine, and the cther
may be in two on the two outside bends of a three-throw
crank shaft—the central bend of which forms the former pin—the
second connecting rod being forked. Other arrangements of the
crank pins of this perfectly balanced two-fixed-cylinder engine are
possible. Two opposite crank-pins on opposite sides of a single
erank dise, with the two cylinders opposite bent out of line by the
thickness of the dise plus tﬂa length of one pin, gives zero variation
of the total force on the foundation, and only a very small oscillat-
ing force couple upon it, the leverage of this couple being the small
distance between the cylinder centre lines. Various arrangements
of two, three, four, or five-cylinder engines, non-compound or
compound, all perfectly balanced and all with fixed cylinders, may
be devised by properly adjusting the weights of the pistons and
placing the cylinders in proper positions. If the object be only to
produce perfect balance, are not two fixed cylinders preferable to
two moving ones ! If one wishes as well to avoid absolute dead
points, then four fixed cylinders seem to me preferable to four
rotating ones. Especially as regards simplicity and efficiency of
valve-gear, is the fixed eylinder desirable.

As regards the Thermo-Motor I do not wish to criticise its
construction adversely ; I may merely ask why the air pump A
does not draw from the ends of the tubes in the vessel B! What I
wish to draw attention to is the incorrectness of the too common
idea that the ‘‘theoretic” efficiency of a heat engine necessarily
equals the range between maximum and minimum temperatures
divided by the former. lLet A BC D E F be the true indicator
diagram, ‘‘true " meaning that it truly records all the simultaneous
changes of pressure and volume. Let A and D be the points at which
minimum and maximum adiabatic function is reached, and let G A S
and H D T be adiabatics drawn down to the zero isothermal ST—line

The one
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of zero temperature, The theoretic as well as the actual efficiency
ABCDEFA

ABCDTSA
same for many different shapes of indicator card. For instance, if
for the upper boundary A B C D is substituted, any other boundary
A K L D with the same adiabatic limits and including under it the
same area, the efficiency remains unaltered. A M ?D is another
such upper boundary. Similarly the lower boundary DEF A
mnz be changed into any other curve, such as DRQor D P O A,
without changing the efficiency, so long as the adiabatic limits are
kept the same and the area underneath the curve down to S8 T
between the adiabatics A S and D T unch . These changes,
which do not affect the efficiency, of course, alter the maximum
and minimum temperatures and the range between them, the
ratio of range to maximum being also altered,

let C and F be the points at which the greatest and least
tem tures are reached. Call these temperatures measured from
absolute zero ¢ and f; and draw the isothermals GCH and I F J.

= @=- IGCHJFI
The ratio —= in the same as that of the areas SIGCHJITS
This mtiningrustar than the previous one. This means merely that
an engine whose di is made up of a pair of adiabatics and a
pair of isothermals is greater than that of any other engine
working between the same temperature limits. There is no reason
for ing this excellence the *‘ theoretically perfect” engine.
Other limits besides those of temperature may ge practically quite
as important. The maximum temperature limit is of importance
because of the difficulty in getting glands, &e., to stand it, but the
minimum is not of a ainufn.r' kind of importance. A maximum
pressure limit is also of importance because of the strength required
in the cylinder and piston to withstand it, and a maximum volume
limit 1s of as great, if not greater, importance because of the
increased bulk and expense of the machinery.

If i any special design the limits of pressure are considered
the wmost muportant, the * theoretically perfect” di —a sy
that gaving the highest ible etliciency under the given condi-
tions—consists of u pair of adiabatics and a pair of level—isobaric
—lines. If the engine were to be designed under limiting volume
conditions, :ti::lgnm composed of a pair of adiabatics crossed by
a pair of ve straight lines would be the best possible. If the
maximum pressure were taken as the upper limiting condition and
the minimum temperature as the loﬂrﬂ:liting condition, then a

is the ratio of areas This ratio may remain the

i made up of a of adiabatics, an u level line, and
an as the givpmun line, would be the best con-

ceivable.

(in all these arrangements the pair of adiabatics recur., The
necessity of the left-hand curve being an adiabatic for any

““ theoretically perfect " diagram means that the pressure of the

working fluid should be initially raised not by supplying heat by
conduction to it, but by mechanical work alone Snnu on it in a
compressing pump. To make the operation as nearly as possible
adiabatic, the pump should be as quick-acting as may be, and no
time should be lost in the delivery into the vessel, where either the
work is done or the fluid is stored, properly protected from loss of
heat, and where it is supplied with ar‘ditmnnl heat by conduction
or radiation, This is approximately possible with gases and
vapours., Whether it be possible with water | will not venture to
say ; nor even whether it be actually done approximately by the
ordinary boiler feed-pump.

The existence of the other adiabatic in the *‘theoretically
perfect” card means that all the expansion carried out after the
tHuid is cut off from connection with the hmbﬂngllying u};pnrutus
should be as nearly as possible adiabatic. The difficulty of getting
it so is well understood.

I need hardly point out that the indicator diagrams taken from
anginm are by no means true records of all the changes of volume
and pressure to which the working fluid is subjected. 1 do not
refer to the instrumental errors of the indicator. I refer to the
facts that almost invariably there are serious changes of pressure
between the boiler or other heat generator and the entrance into
the cf]inder, and also that during the sudden exhaust the changes
of volume are not co-ordinated on the indicator di m with the
changes of pressure. There is a similar sudden expansion on the
first opening of the admission valve which, of course, is not
recorded.

The chief point on which I wish to insist is that the existence of
a large range between maximum and minimum temperatures is no
evidence whatever of high efficiency, although engine-makers not
infrequently quote it as such. If the heat be supplied at varying
temperatures, the bulk of it may be conducted at a low average
and a small quantity at an extremely high temperature. This
would mean the reverse of efficiency, and the same result is
obtained if some of the heat is conducted out of the fluid at a high
temperature, however low may be the minimum reached in the
condenser,

It seems to me that in many engines of the regenerator type
everything possible is done to disobey these elementary laws of
heat efficiency. Care is taken that the conduction of heat to the
fluid should be at as many greatly differing temperatures as pos-
sible, and ditto for the cooling apparatus.

The true law, which we should strive to obey as nearly as we can,
I am unable to express more simply than as follows:—Let the
whole supply of heat be conducted or radiated into the working
fluid in its upper limiting condition—whether this be one of maxi-
mum ure, temperature, or otherwise—and let all the necessary
cooling by conduction or radiation be accomplished in the lower
limiting condition—t.¢., at minimum pressure, minimum tempera-
ture, &e.

I hope you will excuse the length of this letter. I have long
wished that somebody should publicly correct the false notions
unfortunately too prevalent among engineers on this subject.

Mason College, anunry 28th. RoBerT H. SMITH.

FLOATING BATTERIES.

Sir, —I desire to show how a city may be quickly, and at a com-
paratively small outlay, perfectly protected from capture by an
enemy at sea by means of a few Hloating batteries, so arranged for
coast and harbour defence that they shall be able to concentrate a
fire of unparalleled severity from the heaviest modern guns upon
hostile vessels, and yet be themselves safe, impregnable, and
almost unassailable. These batteries, briefly described, consist of
circular, centrally anchored, revolving, top-armoured vessels, each
floating in a small, excavated basin, and each surrounded by a con-
tinuous protecting line of earthworks, within which the floating

battery is sheltered, and above the crest of which it is able to rise

IN ACTION.

quickly to deliver its rapid revolving fire, and below which it can
retire when necessary. 'The vessel enclosed by the wall is lowered
below the crest by the usual plan of admitting water into its com-
partments, and is made to rse into its fighting position above the
parapet as the water is ejected by its powerful pumps.

The circular top-armoured vessel is anchored from its centre in
the middle of its small excavated basin, and is easily revolved
by two ordinary propellers. As it turns it is able to discharge
gun after gun of 1ts armament. Since the battery ship is always
in still water and has great stability, its fire should be more
than commonly accurate, and as its gunners are safe they ought to
be cool in action. This arrangement is not complicated, and conse-
quently is not likely to get out of order or be disabled, and it can
at any time retire below the crest of its protecting works to a
position of security. This top armoured vessel being strongl
anchored from its centre is able to revolve in a very small basin. It
is difficult to hit, not only because of its comparatively small size,
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IN A POSITION OF SAFETY. |

bul by reason of the fact that but wvery little of its bulk appears
above the parapet. In truth, only its shield is ever exposed, and
the strongly curved and inclined surface of this can scarcely be
iven a direct blow. To a single ship of the enemy only one port
ole of the battery can at one time be exposed. Cire vessels
have great displacement and stability, and can therefore support
armour of the heaviest character. ’{'hu armour principally con-
gists of the top shield—the unarmoured sides ufp the vessel are
not ex The shield cannot be penetrated. It is plain
that the crew have nothing to fear from any form of ram or
torpedo. Anchored in the middle of its basin, and conse-
ﬂmnﬂy off shore on all sides, no assault need be apprehended.
the best position a ha.tta? of this character would occupy a
large shoal or soft swamp, Then even its earthworks cannot be
approached by any class of boats. If from some unforesedn
accident the circular vessel should sink, its shallow basin does
not permit it to be entirely aubmargocl', and the erew would be

safe.
These batteries are peculiarly suited to the protection of torpedo

| plants. Within range of their protected guns, that cannot be

silenced, no enemy would attempt the removal of torpedoes. Such
batteries placed, outside, at the entrance of a harbour would
subject an enemy attempting to force a
tire. Its concentrated rapidity and force would probably be
without precedent. A few of these citadels placed inside of
a harbour would render the enclosed waters unavailable anchorage
for hostile ships. A harbour protected by these defences,
and having also a good torpedo plant under the fire of the
guns, could not be successfully attacked by any fleet what-
soever,

In the contest between guns and armour this system aims to
give a decisive advantage to armour : (1) By reducing the size and
coneealing the fortified target, thus making it more difficult to hit,
(2) By interposing breastworks to protect at all times the most
vulnerable points. (3) To so incline and curve the surface of the
armour shield that a penetrating blow shall be impossible. (4) By
securing a displacement of the vessel sufficient to enable the heaviest
armour-plating to be used—even much beyond the thickness of the
present limit,

A revolving battery of this character requires none of the heavy
and complicated machinery necessary to manwmuvre the turret of
the monitor class. The guns themselves are manipulated by the
simplest devices, since they have practically the stability of guns
on shore—owing to the large diaplﬁcamunt of the battery vessel,
and its floating always in still water—and they are turned into
position by the movement of the vessel. Unlike other forts, and
most vessels, none of the guns of this battery are unavailable ; all
are equally uaa[u]i, and may be brought to bear as rapidly as they
can be loaded. These defences form truly impregnable citadels,
Shoals or reefs upon which they can located are only too
numerous in most harbours. e material dredged from the
excavated basin will form an important of the surrounding
embankment. Defences of this character can be organised ina
short time if the t guns for their armament can be procured.

Kittrel, N.C., U.8.A., Jan. 16th. THos. L. STURTEVANT,

wage to a very heavy

THE R.A.8.E. ENGINE TRIALS.

Sin,—With regard to Mr. Atkinson's letter, dated 16th inst., I
must say that I cannot agree with him in his statement that if the
compensating levers be carried round to a stop at b in his sketch,
the pressure on b caused by the levers must taken as acting
against the engine, for if the levers were merely extended to 0,
compensation would be in the wrong direction, viz, tightening the
brake strap as the weight rose, and vice versd. The connections of
the strap ends would therefore have to be reversed, so that the
tail end of the brake strap was connected to the lower ends of the
levers, and the leading end to a point nearer the centre of rotation,
Now in that case, the resistance offered by a stop at b to the tail
ends of the levers would still be in the direction of rotation,

(W xC) - (wx¢)
an:]ig. ::ﬂpfnrmula would therefore still read 33,000

As his proposed compensating levers with links, I fail to
see that they would work effectively, as, though when the weight
rose the links would draw the tail ends of the levers away from the
centre of rotation and thereby loosen the straps, fﬂt when the
weight fell far enough to push the links—by means of the levers—
above their horizontal position, the tails of the levers would still be
carried away from the centre of rotation, and thereby loosen the
strap and cause the weight to fall still more, H.

January 28th,

Sir,—I am sorry to have ‘‘exasperated” *“R. A. 8.” and, not
to increase the effect, will abstain from comments on the disin-
terested summary he gives of my arguments, His last diagram is
ingenious, and his reasoning upon it 1s clear and sound, so far as it
goes. But it has no ing upon the Appold brake. 1t repre-
sents, in ?ariuuipla. the totally different Halpin brake, and with a
aprinﬁa nce at C would give mﬁsf&cm% results. When the
little Ogﬂ pulled, the scale would show 100 1b., which, deducted
from 300 1b, —the weight of M—would leave 200 Ib., as the actual
weight lifted by the boys, alias brake blocks, Necessarily
“R, A. 5.'s " di m is wide of the mark.

It is an essential feature of the Appold brake that there is a
self-contained stress in the brake band—independent of that
arising from the weight—transmitted through the lever to a fixed
point at its end. The brake band must be endless, It would be
waste of time to continue the argument upon a form of brake in
which this essential feature is wanting.

“R. A. 8.” is tired of the argument, and so am I. We shall not
agree. But my pu has been served. Condemnation of the
Appold brake is ically universal, and even ‘‘R. A. 8.,” who
began by denouncing the truth as a mare's nest, and who spoke as
one having very much authority, now modestly says that he *‘ may
be wrong or may be right.” 1 wish heartil L:. cnurti agree in some-

thing he says, but I cannot agree even in t Still, 1t is a sign of
grace. Itisa pretty safe prediction that no more trials will be
carried out with the Appold brake ; and with this conviction I am

fully satisfied to close my contribution to the correspondence,
thanking you, Sir, for the space you have given to me.

(For continuation of Letters see page 99.)

TIENTSIN SWING BRIDGE—CHINA RAILWAYS.

WE publish this week, on page 90, drawings of a road and
railway bridge having a swing span and now being erected at
Tientsin. We shall give in later issues further details and de-
scription of this structure,

THE MANCHESTER SHIP CANAL.—The works in connection
with the construction of the Manchester Ship Canal, although
go far they have been mostly preparatory to more extended
operations when the season is more advanced, have made satis-
factory progress, Mr. Walker, the contractor, intends to have
a railway from one end of the canal works to the other,
and work up to the present time has been largely in connection
with the laying down of this railway and in opening out gullets in
the cuttings to get the steam navvies to worE' At present there
are about 2000 men en at different points where work has
been commenced ; but as the days lengthen out much | bodies
of men will be employed, and it is expected that by April next the
whole of the works of the canal will be in active progress. It will
perhaps be interesting to state briefly thaE:t ress that has been
made up to the present. Commencing at %m.m. at the lower
end, the work is opened out to Ellesmere port; five steam navvies,
eight locomotives, and about 800 men are e on this length.
Between Runcorn and Warrington the work is opened out a distance
of about four miles ; five steam navvies, a number of locomotives and
steam cranes, and a large German land dredger of great power,
capable of moving 2000 cubic yards per day, are at work, an
about 600 men are e on this division. Above Warri ,
and thence to Warburton, work has commenced at various p&t]
with a number of locomotives and steam navvies on the d, an
the'contractor has formed a junction with the Cheshire lines to facili-
tate the bringing on of his plant, &e. On this division about 300 men
are employed. The Salford Docks have been commenced, a
number of locomotives and wagons have been brought on the
ground, and a large excavator which has been constructed in France
18 being erected for work at this point, where there are about 300
men e . We may add that the work has been divided into
twelve distinct divisions, each having its independent engi and
contractor’s staff, whilst as each division has its own spoil banks, it
is not dependent upon any one portion of the work which in each
division will be pushed forward with all speed.
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RATLWAY MATTERS.

Tue Supreme Court of Ottawa has made the injunc-
tion against the construction of the Red River Valley Railway

perpetual,

Tae leading American railways placed orders for
90,000 tons of steel rails with the owners of various American mills
last week, at £6 8s. (31} dols.) per ton. It is estimated that
1,500,000 tons of American steel rails will be ordered this year.

Ax order, which has been recognised as largely in the
inferests of the travelling public as of the railway servants bene-
fitted under it, has been issued by the authorities of the Great
Northern Railway to the effect that the engine drivers and firemen
of the company at King's-cross are not to be allowed to resume
duty without an interval of nine hours’ rest,

Tue Agent-General for the Cape of Geod Hope in
London has been officially informed that during 1887 the Govern-
ment railways in the colony have yielded, over and above the cost
of working and maintenance, a revenue equal to £4 2s. per cent.
on the capital invested. The net earnings in 1886 were £2 16s, 11d.,
and in 1885 £2 14s. 5d. per cent. on the capital invested.

Tae Ballybunnion and Listowel Railway, nine miles
long, which is being constructed on the Lartigue principle, is now
approaching completion. Considerable difficulty has been met
with in providing satisfactory level crossings. In some cases plat-
forms revolving about a horizontal axis parallel to the line, and
meeting on the central rail, have been used. These have to be
raised whenever a train passes,

- Narrow gauge lines have been proposed for Ceylon
extensions ; but it is said that to start a new system with new roll-
ing stock, when there is an abundance in hand to serve both Uva
and Galle, would be false economy in an island like Ceylon. In the
low eountry, it is admitted, the narrow gauge would save little or
nothing. en in the hill country, there are no further districts
except Uva to traverse, and no cause thereforeto beginanewsystem.

A max was killed last Saturday afternoon on the Great
Western Railway, at a level crossing near Hayle, West Cornwall.
He was driving a horse and cart over the line, and was run down
by the mail train. At the inquest, the jury brought in a
verdict of manslaughter against the directors of the Great
Western Railway Company, on the ground that while the dan-
gerous state of the crossing had been frequently complained of,
n consequence of accidents baving occurred there, the directors
had taken no steps for the public safety.

A coLLiEcTioN has recently been made for the engine
drivers at some of the stations on the Loughton Branch—George-
lane, Snaresbrook, and Leytonstone—and was distributed to them
this week, each driver having 10s., each fireman 6s., and every
Elat.eln er, signalman, porter, &e., engaged in the district on fog

uty, A correspondent writing to the Standard says:—* The
thanks of the men on receiving the money were very hearty, espe-
cially the drivers, one of the oldest saying, ‘I have been thirteen
years at this work, and this is the first recognition I ever heard of
from the public; the porters get everything.’"”

Her MaJesty’s Chargé d’ Affaires at Rome reports that
tenders for the construction of the Reggio-Eboli and Messina-Cerda
Railways should be transmitted to the Department of Public
Works through her Majesty’s embassy at Rome. Firms communi-
cating in this manner with the Italian Government will be allowed
toi ct the plans and conditions connected with the undertaking,
The Messina-Cerda line will be of 136 kilometres, divided into nine
sections. Tenders must be made d@ forfait. Applicants will have
an opportunity of inspecting the track. No list of prices is
supplied. The nine sections must be completed within six years,

with the obligation of maintenance for one year. The conditions
for the Reggio-Hboli line are similar.

Four track roads common in England but a novelty in
America bid fair to be no novelty much longer. The great New
York Central stretch from Albany to Buffalo, 298 miles, will
doubtless long continue the longest in the country or in the world,
but the Pennsylvania has a quadruple track between Jersey City
and Philadelphia, 91 miles, nearly completed, and the New York,
New Haven and Hartford is rapidly pushing work on the 73 miles
between New York and New Haven. With the 10 miles now under
way, 23 miles will be already provided for, and work on the re-
maining fifty will then be pushed continuously and rapidly, ‘‘These
three,” the American Engineering News says, “are the first of such
lines, but we may be sure they will not be the last.”

Ax 1mportant change in the method of charging for the
use of freight cars on foreign lines bas been adopted by the Penn-
sylvania and several other leading companies, and seems to be in a
fair way to come into general use., Heretofore the settlements
between the companies have been made entirely on the basis of the
mileage travelled by a car, the usual rate for some years past
having been three-quarters of a cent per mile. This plan has the
defects that under it a car earns nothing unless it is in motion, and
also that a company has no inducement to hasten the return of a
car belonging to another line, but can hold it in a yard or at a way
station as long as it pleases, without incurring extra charges.
Under the new system a mixed charge of one-half cent a mile and
15 cents a day is substituted for the simple charge of three-quarters
of a cent per mile. By this arrangement a car which is side-
tracked wiﬁeat least be earning the 15 cents a day for its owner,
and this time charge, which will rise in the aggregate to a consider-
able amount for companies handling many foreign cars, will be a
substantial inducement to hasten the loading and unloading of cars,
and their return to their owners, A subordinate feature of the
change is that the per diem rate will be charged on cars sent to
gshop for repairs, and on cars destroyed until date of notice to
owners, thus enforcing the necessity of prompt notification in the
case of cars damaged or destroyed, a matter which the Railroad
and Engineering Journal says is now too often neglected.

Lorp HENNIKER has just been speaking upon the
railway rates question in a manner which ecalls for careful
consideration, e chairman of the Railway Freighters' Asso-
ciation offers uncompromising opposition to the character of the
bill which Lord Stanley of Preston announces is to be reintroduced
into Parliament next session. And Lord Henniker advises that in
this same spirit the bill should be received by the whole trading
community., Except that it is to receive an addition providing for
complaints b tmsars to the Board of Trade of unreasonable
charges, the Government measure of next session is to be the same
as that which was sacrificed to the pressure of business last session.
In contradistincetion to the provisions of this measure, Lord
Henniker—addressing the Wolverhampton Chamber of Commerce
last” week—declared that traders must strenuously oppose an
propositions for the tuation of terminal charges, an
preference charges, wEieﬂ:’e created a Court of Commissioners
which was not easy of access to all traders, and from whose deci-
sions too manfoappeﬂla were allowable. Rather than give way on
these points, LLord Henniker considers that the traders would be
better without any hili at all. The Mining Association of Great
Britain and the British Iron Trade Association are, we need hardly
remark, both also greatly opposed to terminal and preference
charges. They bear in mind the foreign competition which the
have to meet, and which was illustrated by a prominent steel-
master at the gathering at which Lord Henniker spoke. The
Belgians, whose wnn-pmﬁueing centres are about 105 miles from
the sea, are, it was mentioned, carrying their iron to the sea for
2s, per ton, while ironmasters in the centre of England have to pay
15s. for the carriage to the ports. Traders should see to it that
the commercial members in Parliament do their utmost to remove
the objectionable features of the forthcoming bill.

NOTES AND MEMORANDA.

It is stated that good coal has been discovered in
Cashmere.

By the recent census the population of Madrid is shown
to be 475,300, which is an increase of 77,500 inhabitants in ten
years,

I¥ London 2715 births and 1816 deaths were regjsterecl
during last week. The births were 148, and the deaths 177, below
the average numbers in the corresponding weeks of the last ten

years,

TrE deaths registered during the week emlu&g January
2lst in twenty-eig?:t great towns: of England and Wales corre-
sponded to an annual rate of 23'0 per 1000 of their aggregate
population, which is estimated at 9,398,273 persons in the middle
of this year. The five healthiest places were Brighton, Hull,
Bristol, Oldham, and Preston. In London 2688 births and 2000
deaths were registered.

TrE steamer Essex, of the United States Navy, has

been making a series of soundings between Cape Guardafui and
Ceylon. In the Indian Ocean, between 60 deg. and 70 deg. E. long.,
a uniform depth of about 2000 fathoms i= almost constantly met
with, gradually deceasing as the coast isapproached. The greatest
depth met with was 2705 fathoms, off the coast of Africa, 160 miles
from Cape Guardafui. To the east of this maximum, the sea bed
rises very suddenly to a depth of only 857 fathoms below the sur-
face.

Tur Bulletin Medical gives the following as the death
rate of thirty great cities, excluding London :—** Brussels, 15 per
1000 ; Amsterdam, the Hague, and Philadelphia, 16 ; Stockholm
and Baltimore, 17; Dresden, 18; Vienna and Turin, 19; Berlin,
New York, and Brooklyn, 20; Paris, 21; Christiania, 22; St.
Petersburg, 23; Venice, 24 ; Budapest, Bombay, and Calcutta, 25;
Rotterdam, Breslau, and Prague, 26; Munich, 27; Hamburg, 20 ;
Trieste, 30; Copenhagen, 31; Alexandria, 35; Rome, 37; Madras,
43 ; and Cairo, 51.

PeppYs made use of electricity for the combustion of
the dinmond, but it is only in the last two or three years that the
application of powerful electric currents has been made for smelting.

e Cowles process for producing aluminium, and welding, as pro-
posed by Elihu Thompson, are making rapid progress. The use of
enormous dynamos for the deposition of pure copper from impure
ores seems certain now to remain a commercial success. Messrs.
Bolton, at Widnes, and Messrs. Vivian, as well as Messrs. Lambert
at Swansea, are each depositing from 40 to 50 tons of copper per
week by currents of from 5000 to 10,000 amperes.

At the present time the P.and O. Company owns 53
steamers, with an aggregate registered tonnage of 204,183 tons and
198,500-horse power, built at a cost of some £6,000,000. Their
largest steamers are of 6500 tons register, and the smallest 2000
tons. In the course of the coming year no fewer than 200 of their
steamers, of an aggregate tonnage of nearly 1,000,000 tons, will
enter and leave the port of London alone. The steamers traverse
2,500,000 miles in the course of a year, The company gives employ-
ment to 800 officers (commanders, officers, engineers, surgeons, &c. )
of the mercantile marine holding certificates from the Board of
Trade, and a large proportion have her Majesty’s commission 1n
the Royal Naval Reserve. It has also in its service an army of
nearly 15,000 people afloat and ashore. Great as are its resources
and operations, the competition of the cheap class of cargo steamers
with limited passenger accommodatlon which have lately been
built, has forced the company to extend its branches, and of
late it has established a network of agencies throughout the
country.

Tue report of Mr. William Crookes, F.R.S., Dr. William
Odling, F.R.S., and Dr. C. Meymott Tidy, on the water supplied
to London during December, states that the uniformly excellent
character of the water supplied to the metropolis for a long while

it has been satisfactorily maintained during the month of

ecember. In respect to its degree of freedom from tint of colour
and excess of organic matter, the numerical results obtained were
found to differ but little from those taken note of for some time
back. The mean proportion of organic carbon in the Thames-
derived supplies, or "1 ES part, and the maximum proportion in any
sample, or -188 part in 100,000 parts of the water, although,
indeed, slightly in excess of the respective means and maximums
of previous months, are quite exceptionally low for the period of
the year, as are aiso the numbers expressing the degree of freedom
of the water from colour tint. The mean proportion of organic
carbon for the last six months of the year, or, *143 part in 100,000
parts of the water, corresponds, as nearly as may be, to one-ruarter
of a grain of organic matter per gallon.

AT a recent meeting of the Royal Society a paper was
read on * Heat Dilatation of Metals from Low Temperatures,” by
Thos. Andrews, F.R.S.E. The experiments of this paper were
made to determine approximately the coefficients of heat dilatation
of modern steels from low temperatures, The metals employed
were wrought iron, ‘‘soft ” Bessemer steel, ‘*hard” Bessemer steel,
“soft” Siemens- Martin steel, ‘“hard” Siemens - Martin steel,
“goft " cast steel, ‘“ hard" cast steel, &ec., of known composition,
gpecific gravity, &c., given in detail in the paper. The terms
“soft " and *‘ hard ” relate only to difference of percentage of com-
bined carbon, The ranges of temperature chosen for the observa-
tions were from —45 deg. C. to 300deg. C. The experiments were
made on rolled bars of the various steels and also on large
hammered forgings Sin. diameter. The coeflicients of dilatation
were found generally to decrease with the reduced temperature.
The author also found such to be the case in his recent observations
on the heat dilatation of pure ice from low temperatures. There
seemed to be a shightly greater dilatation in the direction of the
length of the forged metallic cylinders than when measured across
the diameter, It was also noticed that the coefficients of dilatation
were greater in the case of steels having a lower percentage of
combined carbon than in those containing a higher percentage.

“Trr Elgin sandstone, so unique and so prolific in the
domain of paleontology, has just yielded,” a correspondent of the
Times says, ‘* Two other fossils, one of which, if possible, deepens
the mystery which hangs around this formation. The discovery
was made at Cutties Hillock quarry, the spot which was the imme-
diate cause of the great discussion at the meeting of the British
Association at Aberdeenin 1885, Since then anumber of specimens
have been found which have aroused the keenest interest
among scientific men both in England and in Scotland, and indeed
wherever geology and paleontology are practically taught.
Hitherto the upper beds have yielded purely reptilian remains, the
most remarkable of which has been dicynodon, a fossil which, as far
as is yet known, has been found only in African strata. One of the
fossils just discovered appears to be another specimen of that crea-
ture, but until parts of the sandstone are cleared away which at
present hide considerable portions of the remains it would be im-
possible definitely to say what the fossil is. The other is more
extraordinary, and may turn out to be as rare in the British Islands
as dicynodon. Had it occurred in a different horizon or in strata
admitted by all to be of old red age, what appears to bea large fish

late would bave been without much hesitation described as
longing to Pterichthys. As it is, those most opposed to the
theory that the upper beds are of Triassic age would scarcely dare
to expect to find the remains of so characteristic an old red fish
associated with reptilian remains. Whatever the fossil may turn
out to be, it is a fresh link in the wonderful chain of palsontological
evidence which the Elgin sandstones have afforded and which

enrich the museums of London, Edinburgh, and Elgin.”

MISCELLANEA.

Tne opening of the Engineers’ Instrument Exhibition,
organised by the Belgian Society of Engineers in the Brussels
Bourse, has been postponed to March Znd.

WE understand the Admiralty have placed the order
for the twenty 150-ton steel coaling lighters, for which tenders were
recently invited, with Messrs, Edward Finch and Company, engi-
neers and shipbuilders, Chepstow.

FirTEEN THOUSAND POUNDS, which does not include
engineering charges, is proposed to be spent in the construction of
an intermittent downward filtration system of sewerage for the
township of Willenhall, near Wolverbampton, the chief seat of the
ock trac& in the kingdom.

AN extensive machinery plant has been destroyed by
the burning of Messrs, Finna{' and Sons’ flour mill at Bromsgrove,
near Birmingham, The building and machinery were together
insured for £3000, The overheating of some of the bearings is at
present the only cause assigned.

Tar sudden death in North Wales is announced of Mr.
Isaac Jenks, whountil recently wasthe chief proprietor of the Minerva
Iron and Steel Works, Wolverhampton, which, on his retirement,
he left to the management of his three sons, Messrs. Isaac, Walter,
and William Jenks. The deceased was seventy-three years old.

MEessrs. W. Simons aAxp Co., of Renfrew, received an
order last week from Mr. Thomas A. Walker, contractor, fora
screw-propelling barge-loading dredger, which will be employed in
connection with the extensive works on the Ribble below Preston.
They have also received an order for one of their hopper dredgers,

WE have received from Messrs. Thomas Fleming, Son,
and Co., of West Grove Mill, Halifax, a copy of the *' practical and
useful diary” published by them. Besides being a diary, it con-
tains a great deal of very useful information concerning belts,
their necessary size, and power-conveying capacity, strength of
leather, the use of belting, and other matters of interest to those
who are users of belts.

MEsses. J. F. WappixaeroN aANp Co., ship and launch
builders, Seacombe, are at present constructing an “Alvarez” patent
life raft, sea anchor, and jury rudder combined for the South
American Government. It consists of two side and two end tanks
of steel, which, when not in use, form seats on the ship's deck,
while the bottom of the raft, which is of wood, forms the jury
rudder. The raft will also be fitted with mast, spritsail, and jib,
and is self-righting.

Tue Featherstone Local Board have unanimously
appointed Mr. Malecolm Paterson, M. Inst. C.E, Bradford, as
engineer to design and carry out Scheme A, reported on by him in
October last, the estimated cost of which is £7300. The water is
to be purchased in bulk from Wakefield, and the works will consist
of a line of conduit, covered service tank, and distributing mains.
The local wells are now drier than has ever been known at this
season of the year, and in many cases a precarious supply has to be
fetched in pails from distances exceeding a quarter of a mile,

THE views of trades unionists as to their relation with
capitalistshavelately been set forth in a clear and forcible manner by
Mr. Edward Trow, of Darlington, general secretary to the new
“ ITron and Steel Workers' Association of Great Bntain.” In a
recent speech he said, ‘‘he never would believe that capital and
labour in the iron and steel trades would agree together. Capital
was the enemy of labour, the powerful enemy that crushed labour,
The masters had long had the largest share of the prolits arising
from labouring toil. The men should now unite and attempt to
follow the example which the masters had set. The iron and steel
workers must be prepared to contribute to some strong union for the
whole of the countryif they wish to improve their present position, ™

Ox January 28th some experiments were made with
the Snyers ‘‘ brush " clutch, recently illustrated in our columns, at
the Cail-Hallot Works, Brussels, The clutch, 58 em,—22-8in,—
in diameter, was designed for 1000 revolutions, but was only run
at 372 a minute. Tested with a Prony brake, the pulley it was
engaged with raised a weight of 30 kilogs.—066 Ib.—at a distance
of one metre from the centre, which corresponds with 15-horse

wer. The demonstrations were witnessed by M. A. Bandsept,
chief of the Electrical Section of this year's Brussels Exhibition
and M. D. Robinson, engineer on the Belgian State Railways, an
chief of the Machine Hall at the Exhibition. M. Robinson’s
father went from England to Brussels with the first locomotive for
Belgium in 1835.

AN important case under the Employers’ Liability Act
was heard before Judge Turner, at the Stockton County Court, on
the 25th ult. The plamntiff was a stone mason, named Jerrison, and
the defendant was Mr. W. C. Atkinson, a builder, and lately the
employer of the plaintitf. The statement of claim set forth
that on the 23rd of August last the plaintitf was directed by the
defendant — who had contracted for the removal of the old
Stockton bridge, and who was superintending the work himself—
to make holes in certain stonework of the bridge. The latter,
being in an unsafe condition, gave way, precipitating the plaintiff
into the river, whereby hLe sustained serious injuries. He now
claimed as compensation £241 16s. Defendant paid £30 into
Court. The case was thoroughly argued on both sides by the
solicitors to the two parties. After a patient hearing, the judge
gave a verdict for the plaintiff for £45, 1n addition to the £30 paid
into court, together with costs,

WE are requested to state that, “ in view of the interests
of English electrical exhibitors in the International Exhibition,
Paris, 1889, the Society of Telegraph Engineers and Electricians
have appointed a committee to ascertain their wishes, and to make
arrangements on their account with the French authorities, The
Director-General of the International Exhibition having requested
the Society to take part in the matter on behalf of the official
administration, it is proposed shortly to address a circular to the
principal firms interested in electric lighting and kindred pursuits,
and to convene a meeting of gentlemen who are likely to take part
as exhibitors in the forthcoming display. It is of extreme import-
ance to British industries that they should be well represented on
the occasion referred to, as without it there is danger of con-
tinental opinion assuming that England has fallen back in the race
for succesx in the alliance between secience and commerce,”

Tur Sheffield Corporation Water authorities are getting
alarmed at the increased consumption—or waste—of water, owing to
consumers letting their taps run as a remedy against lead poisoning.
They have issued a diagram showing the rise and fall of water n
stock from January, 18587, to January, 1888, both inclusive. They
statethat during 1887 the rainfall has been deficient toan extent never
before experienced within the recollection of observers, at any rate
in the district. As a consequence the Water Company were ogliged
in October to draw upon their reserve, the Dale Dike reservoir, the
heavy rains that usually characterise October not having fallen.
The result is that at the present moment the reservoirs are not half
full of water. Owing to the fear of lead poisoning, the consump-
tion of water has risen in one week, approximately, by half a
million gallons per day, and in the next succeeding week there was
a further increase, The water was restricted in 1870 in conse-
quence of the long-continued drought, but from October in that
year until now the constant supply has been maintained without
interruption. The drainage area of existing water is 15,703 acres,
of works completed and authorised 22,199 acres. There are six
reservoirs in the Ravelin watershed, with a capacity 901,500,000
gallons, four in the Loxley watershed of 2,756,000,000 gallons,
and two in the Ewden valley not yet commenced,
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER,

PARIS.—Madame Bovveavu, Rue de la Bangue.

BERLIN.—Asuer and Co., 5, Unter den Linden,

VIENNA.—Messrs, Gerorp and Co., Booksellers.

LEIPSIC.—A. TWIETMEYER, Bookseller,

NEW YORK.—Tue Wirtmer and Roorrs News CoMPANY,
81, Beekman-street.

PUBLISHER'S NOTICE.

ot Witk this week's number is issued as a Supplement the Index to

Vol. LXIV. and two Two-page Supplemental Engravings, the one

mu' Forth Bridge Muin Cantilever Piers, and the other of Tank

motives, Hungarian State Railways. Every copy as issued by

the Publisher contains these Supplements, and subscribers are
requested to notify the fact should they not receive them,
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TO CORRESPONDENTS.

Registered Telegraphic Address ‘'ENGINEER NEWSPAPER,
LONDON."

P. G. W.—Messrs. Robey and Co., Lincoln.

MiDLAND ENGINES,—The engine exhibited at Saltaire has not been illustrated
;11 our pages, but an engraving of one of the same type was recently published
¥ s,

BELTING.—T'he Rossendale Belting Company, 20, Rook-street, Manchester;
Thos. Aitken and Son, Helnshore, near Manchester; F. S. Sandeman,
Dundee,

8. P.— We cannot assist you without further information. Any firm will /it
a boiler with an arrangement by which as the steam rises the damper will
cloge. The idea iz as old as the days of Walt ; but, unless for some special
purpose, the thing iz not worth the extro cost.

A. C.—Any one who pleases may write C K. after his name,
of Civil Engineers iz not an examining body.
and it has no power to interfere, The Associate in the case you state has no
ground for his contention. He iz not necessorily a civil engineer becavse he
it an Aszsociale of the Institution,

J. C. F.— We must refer you to Mr. Juland Danvers' last report on the rail-
ways of India, It can oe oblained through any parliaomentary bookseller.
Most of the lines are under constriction by contractora, both Ewropean and
native, and we are unaware of their addresses. We counsel your making
application to the fadia Ofice respecting the emmployment you wish for.

C. W.J.—Any one who has been regulaviy epprenticed and eduea'ed as o
mechanical engineer in any o its branchez, and who hag atteined to o more
or less vesponsible position. Some such qualification as is necessary o il
up such a form as the follomwing iz necessary :—** Mr, A. B. served his time
Jor — years in the works aff C. D, at ;s
then engaged as draughtsman in the works of K. F.
il for — wears - superintended the execution of
at for — wears ; was agzistanl manager in the
works of G. H. at Jor — wears; and has been — years

The Institution
It does not grant diplomas,

partner in . e, Soatisfactory qualifications wmay, however,
depart considerably frow this. Perhaps it would lbe betler to enter ag an
Associate, Write to the Secretary, 10, Victoria-chambers, Westininster,

SUBSCRIPTIONS.
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COPPER STEAM PIPES.

IN¥ our impression for December 23rd, 1887, we pub-
lished a paper by Mr. Nisbet Sinclair, “On Experi-
ments on the Strength of Copper Pipes Made at
Lancefield,” read before the Institution of Engineers and
Shipbuilders in Scotland. This paper was discussed with
another *“On Copper and Copper Castings,” by Mr. George
Thomson, on the 20th of last December. Mr. Sinclair
read a supplementary paper giving the results of further
experiments, and drew the following deductions as a
result of the whole series: Copper is a very trustworthy
material at all temperatures within the present limits of
practice in steam machinery. It may bLe used indifferently
with or across the grain. The copper may be blistered
so long as the brazing is left, and still 70 per cent. of
strength may remain. Unplanished pipes have a strength
cold in the neighbourhood of hrﬂﬁﬂ‘ joints of 75 per
cent. of the plate from which the pipe is made. When
heated to 390 deg., the strength of the whole pipe is 80
})er cent. of the cold strength. Or it hasin tl.e neighbour-
1wod of the joint, at 390 deg., 60 per cent. of the strength
of the cold copper of which the pipe is made. Planishing
brings up the strength of the joint to within about 5 per
cent. of the body of the pipe, so that a planished pipe
should have at 390 deg. a strength of 76 per cent. of the
cold unworked sheet. The weakness in the neighbour-
hood of flanges might still exist to the extent of 20 per
cent. But we must be governed in calculating the
strength of a pipe, not by the mean of such experiments,
but by the weakest that would be passed by a fair trades-
man as a sound job, and put thus the strength of
ordinary pipes cannot be taken as more than 60 per cent.
of the strength of the copper the pipe is made of.

These are, it will be seen, extremely important deduc-
tions, because it has hitherto been the custom to regard
the strength of the brazed joint as practically the same
as that of the metal in the pipe. The solder used con-
sists of copper and spelter in the proportions pretty nearly
of one to one. This alloy—if it be an alloy—is less strong
than the copper; but from the way in which it spreads
itself in a thin layer between the two thinned edges of
the copper sheet it is supposed to give a joint as strong,
as we have said, as the rest of the pipe. The solder is in
fact in shear rather than in tension. Mr. Sinclair’s
experiments, it will be seen, upset this theory ; but it is
noteworthy that the weakened portion of the Iipe is not
necessarily in the joint, but inits neighbourhood. It isan
interesting coincidence that the strength of a brazed
copper joint bears nearly the same relation to that of the
solid plate that a single rivetted seam in iron does to the
solid plate, The rivetted seam has a strength of 56 per
cent. of the plate. In the same way the strength of a
planished copper pipe bears as nearly as possible the same
relation to that of the solid plate that a double-rivetted
seam does to the solid iron plate.

It has frequently been urged that copper cannot now
be obtained as good as it used to be. One English loco-
motive superintendent has recently abandoned the use
of copper stays in his fire-boxes above the level of the
fuel on the grate, because they broke continually, and
now uses iron instead. Various reasons have been alleged
for this inferiority ; one is that all copper made with gas
furnaces is brittle; another is that the finest and purest
ores being exhausted, much moré care is required in
smelting than was formerly necessary, but that competi-
tion resulting in low prices has rendered it impossible for
the smelter to spend the money really required to produce
sound metal. Too much weight must not be attached
to any of these arguments, but that they are not wholly

fallacious may perhaps be admitted. In the discussion
which followed Mr, Sinclair’s paper, some stress was laid
on the fact that there were inferior coppers in the market,
It would appear that much the same danger of uncer-
tainty urged against steel may be urged against copper.
One speaker pointed out that there are not many kinds
of copper to be bhought, and that there is not more than
10s. a ton difference in the prices of the various brands.
It was by no means an unusual thing to find a defective
sheet, The copper merchant always blamed the copper-
smith, and unfortunately the copper-smith did not know
why the sheets were bad. It may, we think, be taken as
roved that all the copper in the market is not of super-
ative excellence, and tﬁe fact should not be overlooked
by engineers.

Per%mpﬁ the most interesting statement made in the
whole discussion was that of Mr. Clarke, of the Broughton
Copper Company. Much has been said about seamless
copper tubes, and doubts have been expressed as to
whether it is possible or not to obtain them of sufficient
gize. Mr. Clarke said that his firm had been making for
some years past 14in. seamless pipes, and all sizes up to
that diameter, and they had recently covered hydraulic
rams for the Victoria Graving Dock Company with seam-
less drawn copper tubes 26ft. long by 10in. diameter
by J%in. thick. He claimed for these pipes a considerable
advantage over brazed copper pipes for this reason—in
manufacturing these pipes they cast the original shell under
a pressure of five tons per square inch, with the object of
driving out all the blow holes which were apt to be present
inordinary castcopper. Sheetcoppersuffered from this, that
if there were blow holes in the centre of the cupger igot
from which the sheets were made the rolling tended to cover
up all defects; but when a pipe was subjected to the
severe test of drawing cold, if there were blow holes in
the copper the tube would probably give way in the
centre, “The difficulty of using large seamless pipes was
that they could not bend them when they got to 10in.
and 12in. diameter, and also because they cost 7d. or 8d.
per I1b. more for a 12in. tube than they had to pay for a
similar pipe when brazed.,” Here then we have oune reason
why such tubes are not in favour. It is possible, however,
that a reduction in thickness would be permissible, in which
case the cost would be reduced. But the difliculty must re-
main that these seamless tubes cannot be bent. They re-
quire great power to curve them, even a little, and the out-
side of the bend is thinned and weakened. It would be
necessary, therefore, it seems to us, to combine with the
seamless tube some form of bent tube which would either
be a casting or have brazed joints ; and as a chain is no
stronger than its weakest link, so a steam pipe built up
in this way might really be very little stronger than an
ordinary pipe. The discussion was adjourned. Whether
further information can be elicited or not remains to be
seen. To us it appears that Mr. Sinclair’s results, taken
with all the other experiments that have been made since
the occurrence of the disaster on board the Elbe, point to
the fact that in every brazed steam pipe there 1s an
element of uncertainty introduced by what we 111337 term
the personal equation of the coppersmith, and that
at the best it is not safe to reckon on a strength much
over 50 per cent. of that of the solid plate. As, however,
a very large margin of strength always is introduced, it
follows that pipes now at sea are not unsafe. Instead of
having a factor of safety of nine or ten, however, it is
probable that they would not resist more than four or
five times the rending stress to which they are actually
submitted.

The question was not raised at the meeting, but de-
serves consideration, Why use copper piping at all? It
is difficult to see what precise advantage it possesses over
good lap-welded steel or iron tubes. It ap})em, more-
over, that a very good pipe might be made of thin steel
rivetted. Such a pipe could not be caulked steam tight,
but might be brazed steam tight, its strength depenc%ing
mainly on the rivets, while the brazing would be a sub-
stitute for caulking. Objections can, no doubt, be urged
to such pipes. Small wrought iron pipes are largely used
in the United States for carrying water under heavy
pressure, a very trying condition. Now that a doubt has
been cast on the merits of copper for high-pressure work,
it is possible that some ingenious individual will produce
something as new and as suitable for its intended purpose
as the corrugated flues which rendered high pressures
possible at sea.

THE METROPOLITAN FIRE BRIGADE.

Carraixy Suaw’s report on London fires in 1887 reverses
the story of the two preceding years, in which the number
of fires showed a yearly decline. The number now re-
turned is the highest yet on record. Allowing for the in-
crease of the population, the fires in the metropolis in
1887 were not so numerous as in 1884, 1871, or 1870, but
these were the only years in which the ratio stood higher
than it did last year, Than can be no doubt that as a
general rule fires in London increase more rapidly than
the population. 1If we take the returns for the last seven
years, we find that the average number of fires for
100,000 of the population was nearly fifty-four, whereas in
the seven years 1866-72, when the returns were kept in the
same way that they are now, the average was under fifty-
one. If we go further back, and take the first seven years
on record, namely, from 1833 to 1839, we find the ratio as
low as tweut{)-ninﬁ per 100,000. Granting that the earlier
records may be less perfect than the later, there must un-
questionably be some truth where the margin is so broad.
Moreover, in the later periods, where the returns have
been kept on a complete and uniform system, we find the
same law of increase prevailing, though interspersed with
fluctuations. The rise that goes on during a period of
more than half a century cannot be disputed, and the fact
is established that in London there is, upon the whole, a
more rapid increase of fires than in the population. It is
encouraging to know that the highest ratio of fires was in
1870, when it exceeded sixty. But this year is included
in the septennial average which we have previously
quoted, and which shows a lower ratio than in the last
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septennial period. Comparing 1866-72 with 1881-87, we
see that the annual average of London fires has increased
by as much as 3 per 100,000 of the population, thus
bringing in during the past seven years an average of
120 fires per annum beyond what can be satisfactorily
accounted for. Apart from the energies of the Brigade,
property in London is not so secure from fire now as it
was fifteen years ago. There may be a greater certainty
of the fire being promptly extinguished, but there is a
greater risk that the fire will take place. From 1866 to
1872 the average percentage of serious fires was fifteen.
In the last septenniad this has dropped to eight. There
is no fault to be found with the Brigade, but what is the
process which appears to render iondun increasingly
inflammable ?

There was a time, namely, from 1874 to 1880, when it
looked as if the fire ratio was about to decline. It fell as
low as forty-six per annum on an average, thus coutrast-
ing with fifty-one in 1866-72. 1If we start from the close
of 1880, and take the last seven years, we find the im-
provement entirely swallowed up, and the balance turned
the other way, the annual average rising to fifty-four per
100,000 of the population Thus, on instituting a com-
parison between such suitable periods as the two last
septenniads, we are confronted with a serious advance in
the number of fires, Asa further fact it should be men-
tioned that the London fires last year averaged ome in
every 229 houses, or alout twenty to each square mile.
This brings the question tolerably close home to each
man’s door. The general distribution is such that in the
course of the year there is a fire in each area composed of
a square measuring rather less than 400 yards on the
side. Thus, a man may have his own residence on fire,
and in the course of tilE year be witness to four other
fires round about him within a radius of 400 yards, be-
sides four more fires a little farther off. If he is more
lucky than this, somebody else is less lucky. The facts
before us show that the Fire Brigade does its duty, but has
an increa.sinFly ditficult task to perform. The decision of
the Metropolitan Board to expend a large annunal sum inthe

adu]i)(tiun of hydrants has been wisely taken. With fires so
thickly strewn, it pays—so to speak—to have the means
of suppression made correspondingly numerous. The
quantity of water used in the extinction of fires is worthy
of notice. Last year it amounted to more than twenty-
six million gallons, which is equal to an average of 11,000
gallons per fire. It has sometimes been more than this
and sometimes less, especially in 1886, the quantity
ﬂvmr.-t.l.ml;il:l%l considerably. Captain Shaw reports eleven
cases in which the supply of water fell short of what was
needed. On eleven occasions the turncock was late, and
on six occasions this functionary never came at all. Thus
there were altogether twenty-eight cases in which the
water arrangements were unsatisfactory; but as there
were twenty-nine such occurrences in the previouns year,
Captain Shaw remarks that there is “an improvement,”
and he has “ great pleasure in recognising the successful
exertions of the water companies and their officials in the
matter.” The absence, or late attendance, of the turn-
cock is not a circumstance on which great stress can be
laid, unless proof is forthcoming that this officer was
called and failed to respond. The turncock system is in
itself defective. Witﬁothe extension of the constant
service and the setting up of hydrants, it is to be hoped
the day is not far off when the presence of the turncock
may entirely dispensed with. A unew feature in
Captain Shaw's report consists in the announcement that
the Brigade has made 12,000 hydraut iuspections during

the year. This indicates a new order of things, from
which the best results may be anticipated, though it

is evident that men are needed as well as machinery,
There is a passage in the present report which sounds
like a warning note. Having enumerated some of the
multifarious and onerous duties of the Brigade, in addi-
tion to the primary function of suppressing fires, Captain
Shaw says :—“This represents an amount of work for
each member greater than can be shown by any other
force with which I am acquainted.” He then makes the
significant remark : —* As the number of fires is always
increasing, 1 venture to express a hope that it may shortly
become possible to make a corresponding increase in the
strength of the Brigade.” The statistics we have set be-
fore our readers will help to show the reasonableness of
such an appeal. Ten years ago Captam Shaw estimated
that the Brigade ought to comprise 1000 men. It is still
short of that number by several hundreds, although the
need is greatly increased since 1877, the fires having
gnne up by about 50 per cent. Means and appliances, no
oubt, are improved. Captain Shaw is able now to report
that the substitution of telephones for telegraphs, which
was commenced some years ago, has been completed, and
proves a great advantage in the working of the establish-
ment. Time is saved, and accuracy is secured, where both
are of such essential value. It is a matter for regret
that four members of the Brigade lost their lives during
the year, while many were seriously injured, It is
a perilous as well as a laborious service. On its due
execution depends the safety of the metropolis, and all its
countless treasures. “ What a city to sack I exclaimed
Blucher, It might almost as well sacked as burned.
It is to be hoped that Parliament will in some way
manage to give the subject due consideration in the
coming session, so as to enable the Board to raise the
revenue requisite to meet the current expenses of its
force. The feud which exists between the Board and the
Fire Offices has hitherto been allowed to stop the progress
of the Fire Brigade Expenses Bill. This deadlock renders
it impossible for the Board to pay respect to the demands
of Captain Shaw, and it is only by an irregular kind of
financial arrangement that the Fire Brigade is maintained

at its present poiut of efficiency,

CONDPENSATION IN STEAM ENGINE CYLINDERS,

Ox the 17th of May last year Major Thomas English,
R.E., read before the lustitution of Mechanical Engi-
neers a paper on  Heat Distribution in a Steam Engine.”
The engine was a direct-acting double-cylinder pumping

engine intended for use during the lntg E_g}*ptinn_ cam-
paign, and Major English carried out with it a series of
valuable experiments, principally intended to ascertain
something j:ﬁnit.e about the vexed question of the
behaviour of steam in an engine cylinder. It is not our
intention to consider these experiments or their results in
detail. In the first place, because Major English unfor-
tunately presented the results in such a way that it is
very difficult to draw deductions from them without
much labour, and in the second, because, after all was
said and done, he left the question very much where he
found it.  Our object at present is to tell our readers
something of what was said during the discussion, because
the drift of that discussion in many ways supports views
which hitherto we alone have put before the world. It
will be well first to say a few words on the existing
theory of what takes place in a cylinder. According to
it, there is a continued rise and fall of temperature in a
cylinder, which is attended by condensation during the
first part of every stroke and re-evaporation during the
latter part, and the condensation is, of course, productive
of great waste of fuel. It is held to be purely a result
of change of temperature in the metal of the cylinder,
piston, Ec., by most engineers. But Clausius and Zeuner
are disposed to believe that the condensation is due more
to the presence of water in the cylinder than to the
metal—a conclusion vigorously combatted, as we showed
last week, b}' M. Hirn. It will be seen in a moment
that on this is based the whole heat-trap theory, which is
that the amount of condensation which takes place will
depend on the range of temperature in a cylinder, and
that the smaller the range the less will be the condensa-
tion. Therefore, as the range in the high-pressure
cylinder of a triple expansion engine is small, the con-
densation in such engines ahuuls also be small. Our
readers know that we have disputed the accuracy of these
views for years, and have pointed out that the superior
economy of triple expansion engines is due to a totally
different cause, which has nutﬁiug to do with reduced
range of temperature; and we have also maintained that
the facts which are available go to show that some un-
known factor other than range of temperature in the
metal of the cylinder is at work to cause condensation.
Such views have, as a matter of course, been regarded as
heterodox. Let us see what came out during the discus-
sion on Major English’s paper,

In the first place, Mr. Longridge suggested that a very
considerable gain would be obtained by lining the cylinder
cover and piston face with lead. * The specific heat of
lead was less than one-fourth that of cast iron, and its
conducting power being also less than one half, there
ought to be with lead only one-eighth of the condensa-
tion.” This is almost word for word what we suggested
in THe ExciNeer about eighteen years ago; and we may
add that a patent was actually secured for the use of lead
in this way some five or six years ago in the United
States. Professor Kennedy has experimental engines at
University Cillege, and speaking after Mr. Lougridge,
he stated that he had used lead, and though the conden-
sation was less than with cast iron, it was not reduced
anything like 50 per cent. Now, there can be no room to
doubt that Mr. Longridge’s reasoning was quite sound ; and
the legitimate deduction is, of course, that if lead failed
to reduce condensation, then the condensation is due to
some canse other than change of temperature in the
cylinder walls, Mr. Willans called attention to the curious
circumstance that in certain experiments made by Major
English there was greater initiar:ﬂmlensatinu In an engine
exhausting into the atmosphere than there was when the
engine exhausted into a condenser, which is precisely the
opposite of what ought to take place if eylinder condensa-
tion were a result of change of temperature in the metal of a
cylinder and of nothing else. Mr. Bodmer directed notice
to the fact that condensation during a stroke did not
necessarily represent heat abstracted by the walls of a
cylinder, and he proved this from some of Major Eng-
hish’s own diagrams. Lastly, Major English in replying
to the discussion said, “ That it appeared to him fromn these
trials that the initial condensation varied directly with
the density of the steam, while there did not seem to be
any direct relation between the initial condensation and
the varying temperature.” It will, we fancy, be admitted
that the sense of the meeting was that some other factor
than range of temperature in the metal of a cylinder
Pla}'a an important part in producing condensation. A
urther practical proof that such is the case is the
enormous initial condensation which takes place in the
high-pressure cylinders of triple expansion engines, how-
ever carefully jacketted, the whole of which is in some
cases re-evaporated in the remaining cylinders, nothing
but dry steam finding its way to the condenser.

To explain to what the initial condensation is due is a
puzzling problem. The whole subject requires careful
investigation.  1f it can be shown that the range of
temperature in the cylinder is only one factor, then it
may be possible to arrive at methods of augmenting
economy by eliminating other factors. Thus, for
example, Major English maintains that the proportion
which the diameter of a cylinder bears to its stroke will
exert a considerable influence on its economy, and no one
during the discussion controverted this theory, In fact, it
appeared that no view advanced by any one speaker was re-
gardedas fallacious by the rest. Itseemed indeed asthough
it was generally admitted that anything was possible about
a steam engine. Such a conclusion can only be the result
of ignorance, and the truth is that very fittle 1s really
known about the action of that extremely unstable
fluid steam. That certain results must ensue from
certain causes may be laid down by the physicist; but no
one can tell whether these causes operate in a steam
engine or not. It is known that if steam expands isother-
mally one set of results will follow — if adiabatically,
another set of results. But who can say whether the
steam 1n a triple expansion engine is expanding isother-
mally cr adiabatically, or both, or neither?  We suppose

that a large number of engineers, if asked what takes
place in a steam cylinder when the pressure falls, will

answer that water present in the cylinder will begin
to re-evaporate ; yet nothing of the kind may take place.
If the conditions happen to be such that the outside
of the cylinder is just of the same temperature as the
steam, then no heat is allowed to escape, and an increase
of pressure would cause re-evaporation, while a fall in
pressure will cause condensation. Again, under condi-
tions similar to those which constantly obtain in steam
engines, it is impossible to augment pressure by com-

ression if water be present, as shown by the straight

orizontal line found in many diagrams just at the top of
the compression curve. Compression only converts the
steam into water., It is quite well known that the pre-
sence of a little water in a cylinder at the beginning of a
stroke is fatal to economy. May not this be in part
because, as the pressure rises in the cylinder when the
steam port opens, liquefaction takes place? Whatever
may be the answer given to these or questions similar in
character, the fact seems to be undeniable that condensa-
tion in steam cylinders is due in part to causes other
than range of temperature in the metal of the
evlinder; and it is with some pleasure we find that the
members of the Institution of Mechanical Engineers
are apparently prepared to admit that the views hitherto
held on the subject require revision and examination in the
light of recent experience. There is no room, we think,
to doubt that the process which goes on inside an engine
cylinder is really extremely complex, and the sudden falls
and rises of pressure, so often attributed to defects in an
indicator, may, under some conditions, really represent
what is taking place. This much is certain, the curve
drawn by an indicator never is, save by accident, either
isothermal or adiabatic, and no amount of reasoning based
on the conclusion that it is either one or the other can
help us much to a true theory of the steam engine.

r—

ATLANTIC TELEGRAFPHY.

THERE seems at last a change for the better in the position,
actual and relative, of the Atlantic cable companies ; and in the
case of the largest of these, the small dividends have been
increased. The low tariff is beginning to yield a larger traffic,
and not only that, but an increased revenue also, In the case of
the Anglo-American Telegraph Company, the receipts for the
last half of 1887 were £94,710, which is £9460 above that of
the corresponding precediug period. Alike, therefore, in increase
and in the total, the results of the working show an enormous
trafhic across the company's cables in the six months. If all the
traffic were fully paid—and it is known that press messages are
cheaply carried—there were 3,788,400 words telegraplhied in the
half-year by this one of the five Atlantic cable companies. The
increase in the traffic is officially stated at 162 per cent. over
that for the same period of 1885, when the rate was 1s. 8d. per
word. It has yielded, however, to the proprietors of these
cables only a very small dividend—the ordinary stock of the
Anglo-American having received for the last year £1 7s. 6d. per
cent.—a very inadequate return for an investment which has
its risk. That this is g0 is proved by the fact that several
breakages of cable took place last year. In one case 220 miles
of new cable were used in repairing damages. But the yield has
been better in the later part of last year, and it seems now to be
tulerably certain that the war of cable companies is about at an
end. Its effect has been seen in the reduction of the dividends
of all the companies, or in the postponement of payment of
dividends altogether for a time, but it has also allowed a very
remarkable growth of the traffic.  This is in accordance with
the experience of past cable wars — low rates of charge
increase the volume of the traffic greatly ; and at the termina-
tion of the struggles, when the rates charged are increased, there
is a slight fall in the volume, and a check to the rapidity of the
increase afterwards, It is doubtful whether a sixpenny word-
rate 1s as yet remunerative, because though dividends have been
paid during its continuance, they have been largely contributed
to by the interes| derived fromn the reserve fund which the two
English companies have accumulated. That of the Anglo-
American, for instance, is now as high as £909,981 in
investments, which yield an income of about £31,257
annually ; so that whilst that sum was accumulated in times of
high or comparatively high tariff, it must be looked upon as a
very great help either in effecting repairs and renewals of
cables or—as in some other companies—assisting to pay a divi-
dend. But beyond the mere question of profit to the share-
holders, there is room for gratification in the fact that the use
of the Atlantic cables is growing, and that though a moderate
increase in the word-rate may now soon tike place, yet in the
end the rate will gravitate downwards to lower level, until
there is the ability to pay the owners a fair return on their
investments out of the continually enlarging telegraph traffic.
As yet the traffic is nnli' in its infancy, as regards popular use,

but it will expand with every tentative attempt at low rates
of traffic. :

HAMMERSMITH BRIDGE.

WE desire to call attention by the authorities to the state of
incompleteness in which this bridge, so recently opened with all
the felat due to the presence of royalty, remains. It may not be
deemed an important omission that a purely ornamental feature
should be left incomplete ; but it is scarcely creditable to those
responsible for this fine structure that its lighting arrangements
should have been left for months in their present very crude
and elementary state. Of course, as much light is given by &
gas jet from the top of wooden posts, albeit those posts be, as
they are on this bridge, merely pieces of rough builders’ scant-
ling, as would be given from the summit of a post of the most
ornamental design and costly material. But a fitness in all things
should certainly be observed with respect to our gveat public
works, and we hear daily loud complaints as to the incongruity
of the appearance of the temporary lighting standards with the
elegance of the design of the new bridge. Surely it evi-
dences neglect somewhere that such an incongruity should be
permitted to exist for several months after the opening of the
bridge with the imposing ceremonial above referred to, Not
only are the present rough standards exceedingly unsightly, but
our examination of the means adopted to support them has
convinced us that these are inadequate to bear the strain of a
high gale of wind. The leverage brought upon them would in
such a case be far too great for the attachment-iron to bear, and
serious accidents might result from gas escaping from an over-

thrown standard.
THE INVENTOR OF THE NEEDLE GUN,.

NicHoras Drevsg, the inventor of the celebrated needle gun,
was born a hundred years ago, on the 20th of November, 1787,
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the son of a poor locksmith, of Sommerda, in Thuringia. At
twenty-six years of age he had travelled all over his own and
many foreign countries, and returned to his native town in 1814,
from which time he occupied himself exclusively with experi-
ments for transforming infantry fire-arms on a new principle.
He was in a position to start a gun factory with his own means,
but the Prussian Government having been made acquainted
with the intelligence and experience of the man, assisted his
enterprise so materially that, in the decade 1830 to 1840,
Dreyse saw his efforts crowned with success. In 1841 a com-
mencement was made to furnish the Prussian Army with the
needle gun. Foreign countries at first exclaimed against the new
murderous weapon, and English journals ridiculed Dreyse as
“ the obscure inventor of a new kind of infernal machine.” Never-
the less, the gun manufactory was constantly growing until in a
short time 1500 men were employed in it; and Dreyse received
the title of a Privy Commissions Rath, and later on, in 1865,
was created a noble of the land. The former journeyman lock-
smith died on the 9th December, 1867, at the ripe age of eighty
years, wealthy and greatly esteemed. His son, Franz Von
Dreyse, born 1822, follows him in the management of the now
extensive establishwent,

THE HULL AND BARNSLEY RAILWAY AND THE MIDLAND
COMPANIES.

BARNSLEY, as the capital of the coal country of South York-
shire, is up in arms against the union of the Hull and Barnsley
line with the Midland Railway. The opposition is clear enough.
The people of Barnsley believe that union would mean an end of
what theyregard as “ the preseut wholesome competition” to Hull
and the other Humber ports. It is understood that the South
Yorkshire coalowners have unanimously to op the
proposed amalgamation, and now the Barnsley Chamber of
Commerce follows suit. When the line was laid down it was
understood that it would not be fettered by the action of the
other companies, and on that account the railway received very
general and cordial support from the coal-mining community,
Up to the making of the line, the coalowners complained of
being pmtimll;g handicapped in the r;.ce {:;r business at the
eastern ports. Since its construction, the ¢ for carriage
have been considerably reduced, and trade hnu?n:;ely increased
in consequence, Their fear is that the suggested amalgamation
means a return to the old state of affairs. The coalowners con-
tend that in the present aspect of the coal trade it is most
important that they should not be thrown back to their old
pusition. Though they claim that in South Yorkshire districts
they have the best steam coal in England, they have not been
able during 1887 to get more than 5s. 9d. per ton. Under these
circumstances increased railway rates would be an enormous
injury to them.

LITERATURE.

Longridge on Internal Ballistics. London: Clowes and Son,
Charing Cross.

Tnris paper was written for the Institution of Civil Engi-
neers but was refuse:l by them on the ground that the writer
was tbo “ tremchant upon the authorities.” With this
objection we have no sympathy. The censors of the
Institution of Civil Engineers do not march with the
times. Have they not learned that papers are much more
interestinﬁ and popular that are of the character they
deseribe than those of a purely abstract scientific value?
A society that proclaimed that all scientific papers read
would terminate by a “trenchant” application of the
points brought out to our authorities, would draw
crowded audiences. Seriously, however, we think that
the expression is unfortunate. *“The authorities” ma
fairly resent being taken under the wing of the council
of the Civil Engineers. Authorities *should be made of
sterner stuff.” r. Longridge may fairly complain of the
objection, seeing that he asked to have the passages thus
alluded to pointed out to him without success; and,
lastly, readers may feel that they are enticed on through
a desert of severely stiff matter, by the mirage set before
them of oases of trenchant passages which are never
reached.

The writer, it is true, quotes Captain Noble, Sir F. Abel,
and General Maitland at considerable length, and quotes
them to disagree with their conclusions; but the treat-
ment is fair, there is not a trace of personal animosity.
We do not concur in all the writer’s conclusions by any
means, but it is a profoundly difficult and important
question; the investigations of a man of Mr. Longridge’s
calibre and reputation are of special value. It is impos-
sible here to trace out the course of his reasoning; but it
may be said, briefly, that he objects to the lessons drawn
by our officers from diagrams of pressures in the bores of
guns. He points out that the question of quantity of
charge has been mixed up with rate of burning. Thus,
when it has been put forward that a high muzzle pressure
and useful effect has been obtained from slow-burning

wder, it has been overlooked that had an equally
arge charge of quick-burning powder been used the
pressure would not have dru&{ mﬁ, as shown in the diagram
given, by a small charge. Le relative influence of tem-
perature and pressure in the erosion of a bore are
discussed, and 1t is a point of real interest, Mr. Long-
ridge _ﬁua.ll‘y concludes that we have been too hasty in our
adoption of cocoa powder. He considers that slowness of
burning due to the physical condition of the powder and
that due to size of grain have been confused: and he
thinks that M. Sarrau, in France, has perfected the
investigation of the question far more completely than
has been done in this country, and he discusses his
formule. We are not prepared, as we say, to accept this
conclusion, based upon imperfect information as to a very
small number of rounds. We admit, and we believe that
our best artillerists do so, that the low pressure given by
cocoa powder is obtained at the price of waste of powder;
but under present circumstances this is our best course to
take. The fact that we cannot follow Mr. Longridge
in all his conclusions does not prevent our recognition of
the value of his paper, and our regret that it should have
been rejected.

RENEWED efforts are being made in Germany and else-
where to utilise slag for cement. The German chemists have been

busy on this point.

THE S.5. CITY OF BERLIN.

THE Inman and International Steamship Company's steamer
City of Berlin has been renovated and supplied with new
machinery by Messrs. Laird Brothers, Birkenhead. Her dimen-
sions are ; —Length over all, 510ft. 6in.; breadth, moulded, 44ft.;
depth from spar deck, 36ft. 3lin.; gross tonnage, 5000 tons.
The alterations made on the vessel by Messrs. Laird are of an
extensive character. She has been fitted with new engines of
the triple expansion type, the cylinders being 41lin., 65in.,
and 10lin., by 66in. stroke, and capable of developing 5500 indi-
cated horse-power. The total space occupied by these engines
18 no more than that taken up by the old engines, although the
power is now abuut 20 per cent, greater. Steam is supplied by
eight boilers of the cylindrical return tubular type, each having
three furnaces. Grate surface is 324 square feet and total
heating surface 14,600 square feet. The boilers are wade of
steel, carry a working pressure of 150 Ib. per inch, and have
been tested to the Board of Trade requirement of 300 1b. per
inch. These boilers are worked under Howden's system of
forced draught, the air being supplied by four centrifugal fans
driven by independent engines. Two of the fans are driven
direct and two are belt driven. The space occupied by these
boilers is so much less than was occupied by the old boilers
that a gain of six first-class state rooms on the main deck and
officers’ cabins on the upper deck, beside an addition of cargo
space, has been obtained, and the consumption of fuel and space
required for coal is greatly reduced. Circulating water for the
condensers is supplied by two Tangye pumps, each worked by a
separate pair of engines, and there are also Worthington engines
and pumps for the main and auxiliary feed, and for fire and
sanitary pur The crank shaft is of the built type; it
and the propeller shaft are of Whitworth compressed steel. An
evaporator is fitted in the engine-room capable of making 15 tons
of fresh water in twenty-four hours to provide for waste, and
an auxiliary condenser, to which the exhaust steam is car-
ried from all the auxiliary engines, winches, heating pipes,
steering engine, &c.,, and the water thus saved put back
into the boilers. The electric light has been fitted throughout
the ship, the electricity being supplied by duplicate sets of
Clarke, Chapman, and Parsons' engines and dynamos, capable
of supplying the whole lighting required, so that there is now
no possibility of failure. The ship’s hull has been thoroughly
overhauled, the upper and main decks have been completely
plated with steel or iron, and additional sub-divisional water-
tight bulkheads have been introduced. She has new decks and
deck houses, the promenade deck being extended to 180ft. in
length. The rig has been altered from the old ship rig of the
Inman Company to that of the three-masted schooner, giving
her a much lighter appearance afloat. The entire accommoda-
tion has been re-arranged. The saloon has been re-decorated,
about, forty first-class state-rooms have been fitted amidships
forward of engines and boilers, and new companion ways giving
access to the promenade deck are fitted. In addition to the
complement of boats required by the Board of Trade, three
collapsible lifeboats are provided—two on Berthon's and one on
Chambers’ patent—each capable of accommodating eighty to
100 passengers, Fire-extinguishing apparatus by meaus of steamn
jets and water is supplied throughout the ship.

On page 01 we illustrate the evgines of the City of Berlin
from a photograph.

The trials of the ship were made outside the port of Liverpool
on the 22nd and 23rd ult., with the following result :—

Steam :—
Boilers .. 1521b,
Engincs 149 1b,
Inter. receliver. . 421b,
Low receiver ., 124 1b.
Vacuum . 254in
Revolutions e = . 663
Mecan cylinder pressures :—
= 67°31b.
Inter, .. 25'T]b,
Low B B el . 12°51b,
Indicated horse-power ;—
High iv, aa 1063
Inter, 15885
Low 4 T
Total . 0025
Fans :—
Air pressure at fans about. . 2%in. water.
- reservoir ,, .. Illn. 0
" n.'lhpltu Al il | L in. T
Temperature of air at inlet to fans .., .« 4deg.
" - . ashpit . 235deg.
. feed-water . .. .. .. 130 dey.
Indicated horse-power per foot of grate.. .. .. 186
Heating surface tn square feet per indicated H.P.  2'42

It will be seen that the horse-power per square foot of grate
is very high. In another will be found a long letter from
Mr. Howden, which renders it unnecessary that we should fur-
ther refer to his system here.

The great success which has attended the alterations in the
ship and her machinery reflect much credit on Messrs. Laird
Brothers, and will add if possible to the high reputation of the
firm,

STEAM CRANE OF FIFTY TONS FOR STEAM
HAMMERS.

THE great development which has taken place of late years in
the production of steel, and its application in large masses, has
led to the necessity of creating especial and powerful machines
for hammering, {IHHHE, handling, and transporting these
mwasses.  The necessities of the case have been met and success-
fully provided for at the steelworks and forges of Firminy by
the 50-ton steam crane, designed by M. Guyenet, engineer and
constructor, of Paris, Of this we give a description, taken from
the Revue Générale des Machines-Outils. ere are certain
especial dispositions in the arrangements of the parts which are
of particular interest and merit attention. This steam crane, in
co-operation with a band crane of 12 tons, is devuted to the
service of a 35-ton steam hammer., It consists of a bent box
girder jib A. The lower end is carried by an iron pivot B, on
two dises of tempered steel, enclosed in a cast iron footstep,
fixed to the bottom of the well of the crane by six bolts,
bedded into the of the foundations. Six suspension
bolts permit the jib A to be held up and the pin B to be removed
without taking the crane to pieces. The jib is guided in its
rotary movement, on a level with the ground, by four sectors
E E, which are affixed to it by means of bolts ¢ ¢, as shown in
the enlarged detail.

The thrust of the crane is transmitted to the foundations by
a bed plate, in which the sectors E E' run, and by the heel
plate F furnished with a packing of wood G inserted between it
and the masonry to break the shocks, and bound tightly
together by a band of iron H; the heel plate F, so constructed
as to transmit the thrust which it receives from the crane to the
masonry, is secured to the foundations by eight strong bolts I,
each furnished at its lower extremity with an anchorage plate of

cast iron, leaning agaiust a block of hewn stone sunk into the
bed of the masonry; it is also fastened by six bolts A, to the
sole plate of the steam hammer; finally, two iron rings J,
shrunk on, serve to secure it to the upper part of the masonry
foundation. To complete the description of the lower part of
the crane, we may add that a cast iron crown, L, for the purpose
of guiding the jib A, is fixed by bolts to the heel plate G, and
that a plate of iron M completely covers the rubbing surface,
to keep out thedirt. The sectors E have been adopted in prefer-
ence to the general system employed of a circular row of loose
rullers, united by two iron circles interposed between the cast iron
collar fixed on to the pivot and the heel plate, on account of the
shucks of the hammer, which, as is well known, are very injurious
to rollers.

In working the crane there are four movements brought into
operation:—(1) The lifting movement, for raising or lowering
tﬁ: load ; (2) the driving movement, for translating the block
carriage which carries the load ; (3) the revolving movement, or
the revolution of the crane on its own axis; (4) the displacing
movement, for changing the position of the piece to be forged.

The whole of the mechanism necessary for working the crane
15 fixed on the jib A, It is composed of a steam engine with
two cylinders N, the pistons of which set in motion the shaft O,
by means of connecting rods and crank disecs J. The crank
shaft carries a lovse cog-wheel K!, called the high-speed wheel ;
the cog-wheel K, called the low-speed wheel, is placed on the
same shaft, but it can slide in the direction of the axis guided
by a collar which is worked by a lever, permitting the
wheels K and K to be kept in or out of gear at high or low speed.
An intermediate shaft P cairies two wheels gearing with K and
K'. On this shaft are also fixed two friction cones U U, which
can fet in motion singly or simultaneously the three movements,
revolving, driving, or displacing. An intermediate cog-wheel Q
ix for the purpose of changing the progress of the lift. Itis worked
by a shaft, on which two lovse wheels, with friction cones, are
mounted, and the conical friction sleeves V'V ; they are keyed on
to the shaft, on which they can slide under the action of the
thrust collar, and which can be turned to the right or left, ac-
cording to whether the load is to be raised or lowered, by means
of a lever,

Having described the divers actions of the initial motor, we
shall proceed to examine successively the mechanisms of the
four movements enumerated above. (1) Lifting: The load is
suspended to a steel sling chain, with jointed hnks ; this chain
patses over & pulley, the block of which is carried by a suspen-
sion rod, the upper part of which rests on a scries of Belleville
springs, the elasticity of which adds to that of the girder,
thus minimising the effect of shocks and notably diminishing
their reaction on the crane. This series is composed of ten
couples of circular springs 28 centimetres in diameter, supported
at their lower part by the block, the movable pulley of which
receives the lifting chain ; this chain, fixed at the extremity of
the jib of the crane, passes successively over the pulley b of the
block carriage, and the various other shafts and guides as shown,
and on to the chain pinion on the upper shaft which carries at
its ends the worm wheels ¢ ', driven by the two endless screws
of case-hardened iron. The load is raised or lowered, as already
explained, by working the friction sleeves V V., (2) Driving : the
movewment for translating the load longitudinally is obtained by
moving the block carriage. Thiz is composed of four roller guides,
and two lift sheaves, and its action will be easily understood from
the engraving. (3) Revolving: the rotary movement of the
crane round 1ts own axis is obtained by a series of cogs L! mid-
way between the toothed crown L, which serves as a fixed point,
and the shaft A, terminated at its upper part by the friction
cone B; this cone, under the action of band lever n, may be
put in contact with either of the driving cones U, according to
the direction desired to be given to the crane. (4) Displacing:
the movement for changing the position of the object to be
acted on by the hammer is not yet completed, The whole of the
movements are controlled from a small platform.

To complete this description we give some numerical details,

The maximum range of the crane's action is ., 63 m,
The run of the B N T TR R et e e LR
Maximum height of the crane above the ground level 840 m.
Speed in ralsing the load of 85 tons (per sec.).. .. .. 0017 m,
Speed in translating the carriage .. .. .. .. .. 0061 m.
Number of revolutions of the crane per minute .. .. 03
Power of the steam engine ., e . 25-h.p,
Minimum pressure of steam,. ., .. Shkan,
Dismeter and stroke of piston .. 0-280 m,

Number of revolutions of the motive shaft per minute 150

The trials of deflection of the extremity of the crane have given
the most satisfactory results, The constructor was instructed
to observe that under a weight of 50 tons the deflection should
be between 60 and 120 mm. When tested the block carriage was
placed at the extremity of its course, which gave a range of
6°30 m.; the deflection was measured at the extremity of the
girder, being at a distance of 7°90 m. from the axis of the pivot.
The deflection was 48 mm. under 33 tons and 76 mm. under
o0 tons.

Since its installation this powerful crane has given the most
complete satisfaction.

THE ROYAL INSTITUTION.

THE MANUFACTURE OF TELESCOPIC MICROMETERS.

[~ the course of the series of popular lectures recently delivered
at the Royal Institution by Sir R. S, Ball, LL.D., on Astronomy,
the speaker said that nothing equals the thread of the spider
for wicrometer * wires,”" because they are elastic, even, and so
line ax to approach more nearly than anything else to the ideal
ine of the mathematician. A mer thread will do for the
purpose, but a rather better plan is to take the cocoon of the
spider and to draw out thread therefrom. A piece of wire is
then bent into the form of a horseshoe, the thread is laid
over its two ends and fixed to each with wax, then it is gently
drawn straight, and dropped into the grooves on opposite sides
of the micrometer frame ; next it is touched with shellac
varnish where it lies in the grooves, and when fixed thereby
““the thing is done.,”” An oprician, he said, might charge five
guineas for the same work,
In another lecture he gave the following table of

The Prir_l;_'t;@f Hefrpﬂ}: Showers.,

Namwe of shower, upi':::mnfun. :E‘Ldi“{“u Remarks,
Quarantids .. .. Jan, 2nd to 3rd, 232° x49° Maximum, 1563-66,
Comet 1, 1861 () ; me-
Lyraids .. .. AplL. 19th to 20th 272" x35" - teors yellow and white
) slightly trained.
Perselds .. Aug. 0th to 11th 44 %56 Great shower, comet 1862,
Orionids «. Oct, 10th to 20th 80" %15 A well marked shower.
) The eatest shower ;
Leonids .. Nov,12th to 13th 149* x 28" ’~ comet 1, 15606 ; period,
| | Grent shower, Nov. 27t
[ - . . . ower, »
Andromedes .. Nov.2ith to20th 25° x48 } 1878 Biala’ cdeeat

pos-

| |
Geminids .. ..Dec. th to 12th105* xsg| [1ained meteors,

sibly acrolitic.



FIFTY-TON STEAM CRANE, FIRMINY STEEL WORKS.

M. GUYENET, PARIS, ENGINEER.
(For description see page 90.)
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THE ECONOMY OF HEALTH IN WORKSHOPS.

AN interesting paper on this subject was read by Mr. J.
Corbett before the members of the Manchester Association of
Engineers at their meeting on Saturday, Starting from the basis
that the responsibility for the healthiness of workshops rested
rather on the employers than on the employés, and that the
healthier the workman the more valuable the qualities he possessed
for the proper discharge of his duties, Mr., Corbett proceeded to
deal with tr; questions of ventilation, heating, and hghting, water
supply, dining-rooms, sewering, and waste appliance, as the prac-
tical probem which had to be solved in promoting economy of
health in workshops, With regard to ventilating and heating, to
which the paper was chielly devoted, Mr. Corbett observed that in
engineering workshops there were comparatively few departments
where the men were too overcrowded for due healthiness, but he
might point out that each man should have at least 25 square feet
of floor area, and at least 400 cubic feet of space for ventilation. The

uantity of fresh air required per man per hour was not less than
;]WU cubie feet even in culd weather, and with inactive employment,
and four times to ten times this amount was required for laborious
work in warm weather. In arranging for the ventilation of work-

shops they might, as the sunplest course, make openings in the
walls, windows, roofs, &e¢., dependingz on the wind and on the rise
of temperature in the workshop to cause the requisite currents in

and out. But the wind was utterly variable and untrustworthy, and
as to the rise of temperature in the workshop, it would be highest
above the open air te.uperature in cold weather when ventilation
had to be reduced, and would be almost the same as the open air
temperature in warm weather, when ventilation should be in-
creased, So mere inlets and outlets to the open air, even when
fitted with means of opening and closing them, afforded only in-
adequate and contradictory means of ventilation. It naturally
followed from the above reasoning that all cowls and whirhgigs
depending on the wind for their action were most active when
least wanted, and least active when most wanted. Indeed,
he thought there were very few mechanical appliances by
which the public was more humbugged, and more completely
sold than the varions wind whirligig ventilators which were
successfully puffed and advertised by many so-called venti-
lating engineers. He only repeated the opinions of some of the
most able authorities on ventilation in laying down the rule that
an air inlet or air outlet, subject to the action of the wind, should
not be arranged to increase its action in increased wind, but so tar as
practicable, snould be independent of the force of the wind, so as to
actevenly. For thispurpose all vent shaftsshould be well raised above
the roof, and roofed and protected from rain either by louvres on all
sides, or by a flat top with side openings, or a cirenlar double cone
outlet, each of which forms allowed the wind to blow through
them without materially attecting the draught. One important
rule as to outlet venutlation was to have only one for each
room, unless for rooms of great size, because where there were
two or more outlets some of themn would at times act as
inlets, and thus reverse the intended currents. Air inlets, on the
other hand, should be as numerous as circumstances permitted,
and arranged to disperse their draughts as widely and gently as
possible. Where these inlets were through the walls, they should
always have detlectors to disperse the draught, but for extensive
top-ighted rooms, similar to loom-sheds, 1t was needful to bring
in the fresh air from the roof. The workshops, such as were useu
for smiths’ work, with raised louvres aulong the ndge of each roof,
the best means of regulating the ventilation was by light wooden
doors hung so as to close, or partly close, the opening just below
the raised louvres. Smithy doors were often made in two heights
to aid ventilation, but a better plan was to have a second door just
within the shop, formed entirely of ventilating lou S0 as to
turn the draught upward, whilst a screen board might be hung
over the lower part of the door when only moderate ventilation
was required. ‘Turning next to artincial means ot venulation,
Mr. Corbett pointed out that heat was the most constantly avail-
able power, either by direct fire heat or by steam or hot water ; but
any such means were less posiuve and more costly than venti-
lation by power, as applied to fans of one form or another. Heat
could be applued by placing a fire or a few gas burners
below an upcast shaft ; but a much safer plan was to place a
coll of hot-water pipes, with a regulative vaive below the upcast
flue. The best of all Known means ror Inducing and regulating the
ventilation of workshops were fans driven by power. In most
workshops the power could be given by shafting, or steam could be
supphed to a little engine attached to the fan. In some cases it
would pay well to apply a gas engine for the purpose; the power
required 1s very s compared with the results attained. Thus
one indicated horse-power will, under favourable conditions, drive
12,000 cubic feet of air per minute, or 720,000 cubic feet per hour,
in and out of a workshop, affording the minimum ventilation
required for 720 workmen. Even in mild weather, when tenfold
ventilation is required, i1t would serve seventy-two men. With

such a power at hand, there was now no excuse for ill-ventilated |

workshops, for all the risks of back draught, and the irregularities
and contrarities of wind ventilation, were overcome by the power
fan, which would give as much or as httle air as required by the
simple regulation of its speed. The fan should be fitted to the
outlet, as 1t was difficult to disperse its violent draught when used
on the inlets, and as only one outlet was best for each room, there
was the one place for the fan. An outlet shaft would be required,
as the fan could not advantageously discharge through a side
opening, which might meet the pressure of strong wind at times,
Sometimes, where dust had to be kept down, and had to be
carried away from lathes, &c., it was convenient to use the space
under a boarded ground floor, as the exhaust chamber leading to
the fan, each lathe, &c., having an exhaust pipe through the floor,
and one or more pipes being led down from near the ceiling, to
carry off the gas fumes, &c. The speed of the fan might be regu-
lated by stepped pulleys, like a lathe, or by cone pulleys and
belting, or by curved cone friction pulleys, ke a potter's wheel.
A readier way of checking the draughtis by a valve in the dis-
charge shaft, either a throttle valve or a return escape valve ; but
in these cases the fan had the wear and the power ot full speed at
all times, while the speed regulation economised both wear and
power. This regulation of the whole room should be controlled by
the foreman, but the separate air inlets might be left to the men
near them. In selecting a ventilating fan, its specially light work
must be remembered. ‘T'he high-speed blast fan was utterly
wasteful as a ventilator, and the best torms bad very large airways
throughout, with little frictional surface, fine cutung edges, and
truly curved vanes, so as to lightly pass a great bulk of air.
These principles were ignored by muny makers of fans, the
result being that many were in the market which showed only from
30 to 60 per cent. of the efficiency of the best designs; and though
he believed we had not yet seen the best ible form, he felt
warranted in saying, as the result of several experiments, that the
Blackman air propeller was a long way the best fan he had yet
seen for light work, but it would not do well for more than lin.
of water pressure, and so was unsuitable for blast purposes.
Where blast pipes had to be laid throughout a workshop, it is
sometimes convenient to use the blast pressure for ventilating, by
means of a blast jet, or set of jets, in the outlet shaft, working
like the blast pipe in the funnel of a locomotive, Steam jets might
be similarly used, but such non-economical appliances were best
suited for sudden uirements during the cleaning of fires,
machines, &c., rather than for constant ventilation. W here venti-
lation was thus forced, it was not needful to have so outlets
as those recommended for natural ventilation, but it was well that
the sizes of outlets and shafts, &c., should be for an air

speed not exceeding 600 lineal feet per minute. The inlets should
:u arr;ng'ad for a speed of about 20&:. per minute, to avoid strong
raughts,

On the question of lighting, Mr. Corbett said that although no
m-mﬂ '

it was good policy to give plenty of glass in any workshop, but he
would urge the importance of snitable glass, which should be either
thick sheet or rough plate glass, The cleaning of windows and
skylights was most unwisely neglected by many engineers, and a
little caleulation would soon prove that the cost of frequent window
cleaning would be well repaid by the comfort and gas economy
resulting from it. As to aruficial lighting, with regard to gas the
use of good burners was most important, both from the considera-
tion of health and economy, whilst with regard to electric hghting
the large incandescent lanips seemed to be the best for nearly all
pu.rro:ma. A supply of good water, and of convenient facilities to
enable the men to make the best of their scanty supphes of food,
were essential requisites for a workshop ; and when vne saw men
from large works loitering round the ncarest public-house, or
sheltering against the walls in the streets, during their meal time,
it wus evident that an econowy of their health and strength would
be effected if the employer provided them a really comfortable
dining-room in the works. Indeed, he was inclined to go still
further, and to venture the opinion that in every werks good
washing accommodation should be provided, and that nrmmlumw
outlay in engineering papers would tend to cultivate the
men's power of understanding drawings, and so add to thewr
interest in  engineering work as to well repay its cost
With regard to the question of sewering and waste apphances,
Mr. Corbett ovbserved that the right policy was to encournge
habits of decency and cleanliness everywhere, whilst the pruper
sanitary arran.ement of all sewers was absolutely necessary. In
conclusion, he thought the most unobservant would admit that by
proper attention to health in the workshop any man now working
in an uncomfortable and unhealthy shop might be made at least
1 per cent. abler, more active, and more eflicient in his work.
Taking an average workman to be worth £100 a year to his em-
ployer, this 1 per cent. was £1 per year, or equal to £20 of capital.
All that he had suggested would not cost £20 per man ; in most
shops not £5 per man ; so he hoped that both on the low ground
of mere money value and on the high ground of duty to those
dependent on employers, his paper might convince them of the
true ‘‘ Economy of Health in Workshops.” In the discussion
which followed, the president—Mr, 8. Dixon—observed that if
they only took a commercial view of the question dealt with in the
paper, it was greatly to their advantage, and also a watter of
economy, to study the health of their workmen. The question of
ventilation was a very important one in engineering shops, par-
ticularly where there was a quantity of metallic dust floating in
the atmosphere; the Hooring was also a very importaut con-
sideration, as where it was not good it greatly contributed to the
quantity of dust; but he had been glad to see that in most English
workshops good tloors were the rule. Alderman Asquith observed
that the question dealt with by Mr. Corbett had been very much
neglected not only in workshops but in the construction of dwelling
houses, and it was essential that they should have good dwelluy
houses as well as good healthy workshops. Mr. Hea thought
the Municipal Corporation might do a great deal in compell.ug

roper attention to sanitary arrangements in workshops. Mr.

asmith did not think they would find any flagrant disregara of
sanitary and ventilating arrangements in modern workshops; in
many of the old shops there were no doubt serious defects, but the
number of these places was yearly becoming less ; time was on the
side of the samitarian, and he did not think compulsion was
desirable to compel these matters to be carried out, r. Boswell
said there was a difficulty in ventilating some shops, as they bad to
be built for special purposes, and architects and ventilating engi-
neers were still so much disagreed about the most suitable metbods
that it was duticult to say what was the best course to be adopted.
A vote of thanks was passed to Mr. Corbett, who brnetly replied,
and the proceedings closed.

AMERICAN ENGINEERING NEWS.
(From a Correspondent.)

The Hudson River Bridge at New YVork,—At the meeting of the
American Society of Civil Engiueers on Jan 4th, Mr. Linden-
thal read a long and interesung paper on the ** North River
Bridge,” which is the most impurtant teature in a project to bring
all the several railroads now ternnnating on the west shore of the
North (Huusvu) river, across the nver into New York., In view
of the extensive river traffic, river piers are inadmissible, and the
structure ‘as designed by Mr. Lindenthal has a river span of
2850ft., a shore span on each side of 1500ft., and anchorage piers
320ft. long. 1t is to be a suspension bridge, with wire cables, and
iron towers 450ft. high; the height above high water to be 150ft.
Contrary to general practice, careful attention has been paid to
architectural appearance, in order to ensure an imposing structure
worthy of its position and importance. There will be six railroad
tracks — more would complicate terminal facilities — and trains
would run through to an immense depit in New York City,
abolishing the present steam ferries. 1t would accommodate a
traffic of 50,000 passengers per hour in one direction, which would
suffice for fifty years. The terminal depit would have loop tracks
for the continuous running of local trains. On the New Jersey
side there would be extensive yards and shops, and connection
would be made with all the numerous railroads, The bridge would
be 86ft. wide, and the floor would rise 4ft. in summer and sink 41t,
in winter, making a total vertical movement between extreme
temperatures of 8ft. Each cable would consist of two cables
placed vertically one over the other, and braced together with eye-
bars, forming a braced arch. The towers would be of won or
steel, with flaring bases, on caissons 270ft. by 180ft., open caissons
being used. The vertical cables would be Gin. wire cables, The
panels would be 50ft. long. The cables would be wrapped with
wire and covered with a mantle of }in. steel to protect them from
the weather, a space of lin. being left between the cable and
mantie. The tracks would be laid with 100 lb. rails, placed on
preserved wood in trough stringers, these stringers being deep
enough to protect trains in case of derailment. The anchorage
piers to be of monolithic concrete masonry faced with granite,
the tracks being carried through in tunnels 84ft. wide by 40ft.
high. Through trusses are used, and the ftloor system would be
supported at intermediate points by columns connected with trans-
verse trusses resting on the upper boom. The 1300ft. shore spans
bave an iron tower support at mid-distance. The estimated cost
of the bridge alone 1s 15,000,000 dols.; the total cost for the
project in its entirety would probably reach 50,000,000 dols. The
enterprise is very ambitious, but it is stated that it is in a fair way
to be carried out.

Railroads in Mexico.—Mr. W, H. McWood, of San Franecisco,
Cal., bas a very valuable concession from the Mexican Government
for a railroad from Tepic, in the State of Jalisco, to Mazatland,
through Sinalon and Sonota to Yuma, Arizona. Work must be
commenced by May and completed in three years. An engineer
corps will start in January. Boston, New York, and knglish
capital will be interested. The Mexican Uentral Railroad will have
the Guadaljava branch completed by May. Work is in active
progress from Aguas Calientes on the San Luis Potosi branch, and
the line from San Luis Potosi to Tampico; both will be completed
this year. The Mexican National Railroad has over 7000 men
angnﬁ&d on the northern and southern divisions of the yap between
San Miguel de Allendo and Saltillo, and will complete this line by
October, giving n direct line from the city of Mexico to St. Louis,
Mo. The International Railroad from Laredo, on the Mexican
Central Railroad, to Eagle Pass, is nearly completed. The Mexican
Government is desirous of having a railroad built from the city of
Mexico to Acapulco, of the Pacitic coast, and also one across the
isthmus of Tehuantepec.

American Society of Civil Engineers.—The annual meeting was held
January 18th and 19th. On January 18th the meeting assembled
at the house of the Society for the transaction of business, election

be given as to the extent of window or skylight area, | of officers &c. The matter which aroused the most interest was |

a proposed amendment to the constitution, providing for a
“student” grade, and the change of pame from “ Junior” to
‘* Associate iﬁlumher." There was a long and somewhat acrimo-
nious discussion, both verbally and by correspondence, but there was
a general opposition to the admission of young men as ' students ™
of the Society ; the conditions being different from those which
obtain in the English institution, It was finally decided, however,
to let the amendiment relating to the creation of a *‘student”
grade go out for a letter ballot of the whole Society, but to stnke
out all reference to the change of name of the * Junior” grade to
that of “ Associate Member,” Several committees presented
reports, and other business was transacted. In the cvening
Licutenant C. C. Rogers, U,8.N., lectured on ** The Panama Canal
in 1887," being a description of what he saw on a trip over the
course of the canal by order of the Navy Department. On Janu-
ary 19th the party went up the East and Harlem nvers by steamer
to inspect the new ‘“ Mauhattan " bridge over the Harlem river.
There are two 510ft. spans of arched plate girder ribs—there
being six ribs, 13ft. deep —these ribs are of steel ; the bracing is of
wrought iron. The clear height is about 1351t. The approaches
are of masonry, with grace’ul arches, and the bridge when com-
pleted will be a very handsome structure. In the evening the
usual annual reception closed the meeting.

The Railroad Commission of New York Slate.—The Foard of
Railroad Commissioners has issued its fifth annual report. The
business of the railroads shows a large increase :—(Gross earnings,
143,724,490 dols. 6Zc. and 125,160,259 dols. 48¢. for 1887 and 1886
respectively ; operating expenses, 92,439,974 dols, 60c. and
79,260,798 dols. 30c.; net earnings, 51,284,516 dols. *02c. and
45,809 491 dols. 18c.; dividends, 13,822,574 dols, 10c., and
11,178,176 dols. 67c. for the two years. With regard to the Act
passed providing for the abolition of the car stove after May next,
it 1s stated that a number of roads have adopted various systems
of heating by steam from the locomotive, and are now endeavour
ing to decide upon a uniform and standard coupling for the pi
The Board is not yet prepared to say which method is the best, as
only practical experience through several winters can decide.
Proper means of ventilation are recommended, Much has been
done towards the adoption of uniformity in rules and management;
automatic car couplers will probably generally adopted very
soon, and continuous brakes for freight trains are an improvement
for the near future. The Board recommends legislation on several
subjects, as at present it has no power to compel obedience to
its decisions, and thinks it ought now to have such power. Among
the subjects are the abolition of grade earnings, the abolition of
the centre bearing rail — 1 —for street rails, prohibiting the leasing
of parallel railroads, regulating railroad construction, penalty for
companies failing to make quarterly reports, providing that freight
cars shall havea low railing round the roof to prevent brakemen
from slipping off. During the year 532 ple were killed and
1260 injured, an increase of 29 and 122 over the year 1856,

Abandoring grade crossings.—The New York and Harlem Ral-
road Company will lower its tracks through the 23rd and 24th
wards of mw York City, and has made satisfactory arrangements
with the Park Department. The tracks will be lowered about 7ft.
to 12ft., and twenty-eight steel bridges will have to be built. The
estimated cost is 2,000,000 dols., the whole of which will be borne
by the company. Work will be commenced in February, The
altered line will be in an open cut, with retaining walls for abont
four and a-half miles,

Widening gaugt.—The Cleveland and Canton Railroad—in Ohio
—will be widened to standard gauge. 'I'he change is estimated to
increase the receipts from 120,000 dols, to 240,000 dols, per annum.
It will enable connections to be made with a large number of im-
portant lines; heavier rolling stock will increase the carrying
capacity ; it would avoid the public prejudice against narrow gauge
roads. President Blood in his report says that a narrow gauge
coal train contains 240 tons, while a standard gauge train carries
875 tons. He says that with standard gauge the road can pay on
a capitalisation of 30,000 dols. per mile. The net earnings for 1887
were about 110,000 ciulﬂ., or 1§ per cent. on the stock. The line
runs from Cleveland to Canton, O., 115°13 miles, with branches to
Sharrodsville and Minerva, ting 4546 miles ; total, 16059
miles, Gauge, 3ft., laid with steel rails of 30Ib. and 10 1b. per
yard, The road runs through a coal region, and would, with
standard gauge, have considerable traffic with other roads.

The Rio Grande Pacific Railroad Company has been incorporated
at Salt Lake City, Utah Territory, to build 300 miles of road. The
line will run from Glenwood, Col,, to Salt Lake City, running by
the White River caiion, and will continue to Ogden. This will be
the Utah Division of the Denver aud Rio Grande Railroad. Capital
stock, 8,000,000 dols.

The Hudson Bay Railroad is languishing. Mr. H. 8. Hoyt, who
built forty miles of the road in Manitoba for a company headed by
Mr. Hugh Sutherland, bas had considerable trouble in securing
payment; he has a judgment for 21,000 dols., and will hold posses-
sion of the road until the claims are settled, but he does not intend
to operate it. The Canadian Pacific might use it as a branch road,
but he does not think this likely, It mﬂi be extended to Grand
Rapids, at the head of navigation on Lake Winnipeg, opening up
good agricultural country, but it is uot likely to be extended to .
Hudson Bay.

Westinghouse Air Brale Company.—The Westinghouse Air Brake
Company, Pittsburg, Pa., has increased its capital stock from
3,000,000 dols. to 5,600,000 dols. Of the addition, 1,000,000 dols,
will go to the stockholders as a dividend, tl e other 1,000,000 dols.
will be available for subscription by railroad companies which have
adopted the W estinghouse improved brake for freight trains.

The Nicaragua Suip Canal—At Washington, D.C., a bill has
been introducec to incorporate the Maritime Canal Company of

Nicaragua for the construction of a ship canal between the Atlantic
and Pacifie, through Nicaragua, or partly through Nicara and
partly through Costa Rica. The capital stock to be 100,000,000 dols.

in 1,000,000 shares of 100dols. each, with power to increase the
number of shares to 2,000,000. The surveying party of the
Nicaragua Canal Company arrived at Greytown—San Juan del
Norte—on December 9th, and is now fairly started on its duties.

T'he Detroit viver tunnel.—A railroad tunnel is projected under
the Detroit river at Detroit, Mich,, to effect a connection between
the Canadian Pacific Railroad and the Michigan Central Railroad.
Mr. James Ross, of the Canadian Pacific, has examined the site,
and believes the project to be practicable,
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LEEDS ASSOCIATION OF FOREMAN ENGINEERS AND DRAUGHTSMEN,
—On Thursday evening, at the ordinary monthly meeting of the
above Association, Mr. J. Yates in the chair, a paper was read by
Mr. J. F. Elsworth on ** Modern Steam Boilers.” The author dealt
first with the vertical boiler pointing out its advantages and defects,
and showing how these latter might be remedied, speaking favou -
ably of the Cochran vertical builer, The Lancashire boiler was next
described, and the various points in its manufacture commented
upon. The Galloway and Hopkinson forms of this boiler were also
dealt with. The author next spoke of the marine boiler, and men-
tioned the difficulty which had been experienced in getting the fur-
nace tubes to withstand the high pressures. A number of methods
of strengthening the furnaces were then described, and their various
features commented upon, including the Adamson, Bowling, Pax-
man, and Midgley ring-seams, and the Fox, Brown, Fenby, and
Arnold flue tubes. The marine boiler itself was then dealt with,
and various t described. The efliciency of boilers was next
touched upon, the author showing how much of the heat generated
by coal it was possible to convert into steam in a boiler, and con-
cluding with some remarks upon the phenomenon of priming. The

paper was illustrated by a number of diagrams, A useful discussion
ensued, which was taken

part in by Messrs, Whitehouse, Moorho
Atkinson, Fowler, Crier, Tem Horsfall, Young and Duri)s:
After Mr. Elsworth had replied a vote of thanks was proposed by

the chairman and carried unanimously,
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VOLK'S

ELECTRICALLY

PROPELLED DOG CART.

VOLK'S ELECTRIC DOG-CART.

THE vehicle illustrated by the accompanying engraving is
fitted with one of Imwisch’s motors of 4-horse power type. The
current is supplied by sixteen small E.P.S. accumulators, their
normal discharge lasting six hours. The cells are placed under
the seats, and the motor is placed on hapgers under the body.
and 18 connected by a chain to a counter-shaft, from which
another chain leads to a toothed ring on one of the wheels, to
which it is attached by a series of blocks attached about one
foot. apart, an arrangement which looks
neater and weighs less thau any pulley of
similar diameter, namely, four feet. Ex-
periments with the dog-cart show that
the motor is barely large enough for the
work it has to do. It only weighs 40 Ib.
But although not all that i1s required, valu-
able data has been obtained as to the power
required to propel a vehicle on ordinary
roads, and as to some details, On asphalte
the tractive force 1s less than on a grooved
rail, and a speed of nine miles an hour can
be obtained, whereas on a soft macadam
road only four miles an hour is found to
Le possible. The vehicle with two persons
in it will ascend a grade of 1in 30. Taken
altogether as a first experiment, the result
may be considered both interesting and
satisfactory. The vehicle was made by Mr.
Pack, coach builder, of Brighton, and as
electrically fitted up by Mr. Volk, is the ob-
ject of much attention just now in Brighton.

HARPER TWELVETREES RO-
TARY WASHING-MACHINE.

THE machine we illustrate, as made by Mr.
Harper Twelvetrees, consists of a stationary
cylinder supported on a wrought iron
stand, and wade of mild steel plates Zin,
thick properly rivetted together. The
cyhinder is made in two parts, flanged and
bolted together, =0 that access to the inte-
rior may be gained if required. This cylinder or casing is galvan-
ised, made perfectly steam-tight, and tested to 120 lb. hydraulic
pressure per square inch. Astrong cast iron doorfitted with hand-
wheel screws is attached to the upper section. Inside the casing is
a cage made of galvanised wrought iron, or copper tubes fixed to
end-plites of the same material. The tubes are placed a short
distance apart, so that water may pass freely between them.
The cage is divided by a central row of tubes or diaphragm, and
two compartments are thus formed, each compartment having
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a sliding door for loading and emptying. The whole of the cage
and doors are galvanised. The cage is attached to a central
shaft running in gun-metal steam-packed gland bearings, made
in two parts like the outer casing. One end of this central
shaft projects so as to receive a large crown wheel, which is
actuated by the driving gear. The two main features about the
driving-gear are its compactness, and the automatic reversal at
every fifth revolution, The gear is supported on two massive

supports, bolted to one side of the outer casing; on these a
cross shaft 1s supported having two conical wheels, one on each
side of the crown wheel already referred to, and these are so
contrived that only one is in action at the same time. The
reversing 1s perfectly automatic, and 18 done by means of a
worm and wheel which shifts one or the other conical wheels
into gear every fifth revolution. The speed of the crown wheel
1= about hfteen revolutions per minute, and that of the driving
pulley -ixty revolutions per minute; and, owing to the use ot
the large crown wheel, it 1s not necessary for the driving pulley

The motion

to be more than 17in. diameter, thus saving space,
is readily stopped by meuans of a lever provided for the purpose,
and for bringing the mouth of the cage exactly opposite the
outer door a hand wheel with toothed wheel and pawl are pro-

vided, ensuring perfect safety to the operator, The machine
has a dead-weight safety valve, hot water, cold water, and
steam pipes laid on; also waste water outlet, and two steam-
tight hand holes at the bottom for clearing out sediment, these
latter hinged and fitted with hand wheel and screw fastenings.

For a description of the operation of the machine we may
quote a report by Mr. P, Miles, engineer to the Whitechapel
Intirmary, which is as follows:—"In the infirmary we have
about 800 inmates, and the number of pieces washed weekly

| amounts to 18,000, of which Harper Twelvetrees’ rotary washer

does 6000 of the heaviest articles. The machine holds 400
pillow slips, 150 shirts, 130 sheets or 35 large quilts at once.
The time occupied by either of the above loads for washing
Is twenty minutes, the water required being only forty gallons.
No packing 18 wanted, the clothes being thrown in anyhow. In
addition to washing we rinse, boil, and blue all the clothes in
the machine without removing them, thus:—(1) The clothes are
thrown in loosely ; (2) warm water is let in by the proper valve
and liquid soap introduced, the door closed and the machine set
in motion, the water being gradually raised in temperature hy
the admission of steam; (3) in twenty minutes the suapy water
12 run off; and eclean cold water introduced whilst the machime
12 in motion; (4) being thus rinsed, the water is run off and
warm water let in, which is boiled by steam ; (5) the clothes are
then blued in a similar way, and are ready for removal to the
wringing machine. Four operations are thus done in one
machine, four waters used of 40 gallons each, total 160 gallons;
time occupied, 90 minutes.” Mr. Miles further states the
machine works very well in every way, and that since its adop-
tion, six months ago, several hands have been dispensed with.
The steam is contined to the machine, thus keeping the atmo-
sphere clearer than when the boiling was done in open coppers.
The diaphragm iucreases the washing-power and capacity,
because the clothes are alternately drawn out of and rolled into
the water, thus penetrating tbe fabric better. The water also
treats two lots of clothes alternately, whereas in the ordinary
revolving machines the clothes are always in the water. The

reversing gear prevents any twisting or entanglement, and
ensures both sides of the articles being rolled down the corru-
gated sides and diaphragm of the cage. Disinfecting may be
done in the machine by subjecting the clothes to the action of
steam under high pressure.

ANTIPULSATOR.

BRAY'S

To FI“E\'H“ the 'Ilul;-_:ﬂ'lill"ﬁ and varmations in the pressure of
Zas 3“!‘1'“”"‘ to gas engines, Messrs, George Hr‘ﬁj and Co, are
making the antipulsator illustrated by the accompanying
engravings, From Fig. 2, which 15 a vertical section of the
apparatus, it will be seen that the gas, entering by the upper
pipe, finds its way into an annular chamber, formed by a space
hetween the outer casting and an inserted tube, Loty seen in
section., In this inver tube is a long, narrow slot, as seen by
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dotted lines behind the little piston. When the piston isin the
position shown, the gas freely enters the bellows through this
slot, passing in front of the piston. As the gas fills the bellows
the piston is pulled forward, and the slot 13 more or less covered,
and the ingress of the gas restricted. When the bellows are
uite full, and the pressure slightly exceeds that of the atmo-
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Fig. 2

sphere, the piston completely covers the inner end of the slot,
and the gas is cut off entirely,

The a_t:tiuu uf_ the apparatus is found to be effective in entirely
preventing the jumping and oscillation of gas lights on the same
supply as the engine, and the uniformity of the pressure supply
to the engine prevents that variation in the strength of the
charge taken into the cylinder. The working of the engine 18
thus improved, and a saving in ras 18 secured, ‘

RANGE FINDERS,—Major A. W. White, R.A., has contributed an
admujab]ﬁ*papr:r to the United Service Institution *° Proceedings,”
contained in vol. xxxi., No. 141, which may be commended to artil-
lerists of all branches of the service, Major White is the head of
istruction in this department. The accuracy obtainable by the
service range finders 15 carefully and clearly investigated and the
m_nthem:ltmﬁ are not high or ditheult. The Weldon is a favourite
with many on account of its simplicity, but is liable to larger error
th:u! the Watkin, Major White works out the error due to holding
the mstrument over the foot instead of directly over a ca placed
between his feet as the actual point taken. In 500 mrsa range
this comes to 44 yards, or 8-8 per cent. The average errors taken
from a series of tnals with the Weldon were 11 per cent. by the so-
called ““first method " for ranges nnder 1000 yards, and 554 per
cent, by the ‘‘second method " for ranges between 1000 to 2000
yards. Practice shows that tbe error with the Watkin is only
about 1 per cent,
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LETTERS TO THE EDITOR.
(Continued from page 89.)

FORCED DRAUGHT.

Sit,—In your yearly summary of engineering progress, published
in your issue of the 6th inst., the references to my system of forced
draught hardly doit justice, and in one particular theydo it very con-
siderable injustice, though this was doubtless occasioned by want of
information. You say forced draught ‘‘has been fitted to a q‘uod
many small steamers on Howden's system with benefit.” Th
statement is scarcely applicable to such steamers as the City of
Venice, of Messrs. Geo. Smith and Son's Calcutta Line; the
Celtic, of the White Star Mail Line; the Ohio, of the Inman and
International Steamship Company's Mail Line ; the City of Berhn,
mail steamer, of the same company ; or the Tasso and Ariosto, of
Messrs. Robert MacAndrew and Co.'s South American Line, sister
steamers, each carrying 4000 tons deadweight cargo and coal on a
comparatively light draught : all which have been fitted with my
system during 1887. The smallest steamer to which my system
was fitted last year in this country is the twin screw steamer Rescue,
of Liverpool, of 1500 indicated horse-power. Several steamers of
less power were, however, fitted abroad in 1887 with my system,
the whole aggregating for the year 20,000 indicated horse-power.
In the next sentence you state: ‘‘ Ferrando's system is being tried
by MacAndrews, and more are to be fitted.” As the three
steamers Messrs. MacAndrews have working with forced draught
are all on my system, such a statement as you make is scarcely in
l'eeping with the fairn or, at least, accuracy which should

characterise a journal of the standing of THE EXGINEER.

Having made these corrections on your review, which in justice
to m nﬁ‘. I could not avoid, and which for the same reason you
will doubtless publish in your next issue, I will take this oppor-
tunity of briefly reviewing the history of the forced draught move-
ment up to this date, both in the Navy and mercantile marine,
and 1 will also give some particulars of results obtained with my
system in some of those steamers previously mentioned. _

As stated in the paper I read at the Institution of Naval Archi-
tects in 1884, it was in the beginning of 1880 that the reading of
the trials of torpedo boats with closed stokeholds and an air-pres-
sure considerably above the atmospherere recalled to my mind the
cxperiments | had made with forced draught so far back as 1862,
when 1 built a boiler to discover the effects of forced draught by
maintaining an air- re in a closed ashpit by means of a fan.
Though the results were not satisfactory in several important fea-
tures, and I abandoned the idea, at the time, of continuing to
prosecute the matter further, yet the causes which prevented the
attainment of a high success had impressed themselves distinctly
on my mind. It was therefore with considerable interest that I
read the accounts of the torpedo boat trials ; but it appeared to
me obvious that such a mode of working a steam boiler with cold
air was radically wrong, both in principle and practice, and highly
unsafe, especially for sea-going steamers. This conclusion led me
back to my experimental trials of 1862, and after considering the
whole subject again with revived interest, | designed my present
arrangement to effectually overcome all the practical and theo-
retical deficiencies discovered by my experimental trials with a
closed ashpit in 1862, and adding thereto features insuring the
highest possible economy in steam boilers, and which at same
time combined unequalled power with perfect safety in working.

It was not, however, until June, 1882, that [ had the opportunity
of applying my system to a small marine boiler with two furnaces,
which 1 purchased for the purpose, and finding that my anticipa-
tions of baving solved the problem of a correct system of combus-
tion were confirmed, [ shortly thereafter builta larger boiler for the
purpose of establishing the proper proportions and relations of
areas, air pressures, quantities, Xe. ese experiments with the
new boiler were carried out in 1883 and 1884 down to the time of
reading my paper at the Institute of Naval Architects in the latter
year. By that time I had established all proportions with exacti-
tade and had proved the ease and certainty with which any desired
power, within the capability of the boiler, could be attained. Since
that time the experiments I have made have been chiefly to
ascertain the proper mode of treating in the furnace several
peculiar qualities of coal, and to establish more particularly the
ratios of exit areas, and air pressures which govern the higher
rates of combnstion. When I read my paper in 1884 | was there-
fore in a position to speak with some confidence of the capabilities
of the system I had worked out. It happened that the steamship
Oregon was the latest and highest powered Atlantic steamship of
the day, developing 12,000 indicated horse-power from boilers
having seventy-two furnaces and 1512 square feet of grate surface,
and | then stated that from data I had obtained, by actual trials
in my experimental boiler, I could produce the same from thirty-
six furnaces and 641 square feet of grate. I well remember the
general incredulity with which my statement was then received.

In that paper I also called attention to the danger of working
hoilers on the closed stokehold system ata high power, this system
baing then largely introduced into our war ships, Though the rea-
sons | gave a r obvious enough to anyone who will give the sub-
ject a little consideration, my warnings of disaster when this system
should come to be really proved, were unheeded., The only trials that
had taken place with this closed stokehold system had been limited
to runs of from two to three hours’ duration with clean boilers and
fresh water, and even these trials gave indications of serious
damage to the boilers.

Up to this period 1 had been content to thoroughly work out
data with my experimental boiler, without seeking to apply my
system to a sea-going steamer, but baving now made quite sure of
my ground, I contracted immediately after the reading of my
1584 paper to reboiler and fit with my system of forced draught
the 1&:1? York City, of Messrs. Serutton, Sons, and Co.'s, West
India Line. This steamer was refitted a few months thereafter,
and, after a satisfactory trial, sailed direct from the Clyde for
Trinidad on 13th October, 1884, The proportions of all the
apparatus, the quantities and air pressures used, based on the
results obtained from my experimental boiler, proved to be exactly
suited for the required combustionand power, sothatall detailsremain
in this steamer without alteration to this day. This steamer, with
ordinary compound engines working on 801b. pressure, now run-
ning in her fourth year, has run continuously since starting entirely
with forced draught without the loss of an hour's time, making her
long voyages at a rate of combustion giving from 17 to 18 indicated
horse-power per square foot of fire grate. One noticeable feature
in this caseis that the boiler has worked all those years entirely
with salt water, except when sailing from London once every three
to four months, All waste is made up from the sea, and when
the density becomes too great, the boiler is blown down, and made
up afresh from the sea. Notwithstanding this severe treatment
during these years, the boiler is at this day almost as as new,
and without a tube ever having been touched. In the words of
the chief engineer of the ship, which 1 find in the December
number of a monthly mntemporl?', ‘“the boiler, including fan
engineand fan, has not cost five pounds since it left the makers’ hands,
and 18 now in lirst-class condition.” The importance of these facts
can scarcely be over estimated by the headsof ournavaldepartment,
and by steamship companies, who are seeking for increased power in
mduc?c_l space, gnmhmed with the highest economy in fuel and
durability of boilers. In my paper of 1884 I directed attention to
the important feature of my system, which vents the great
variations of temperature of the interior, and 1njury therefrom to
which other boilers are subject. The correctness of this claim,
which in 1884 was based chiefly on inferential grounds, has been

remarkably confirmed and proved by the severe practical tests of
these years. The other important advantages which I claimed for
my system were great evaporative F:“r combined with high
economy in fuel, complete control working at any desired

er, and capability of being worked in the ordinary way
without trouble. All these claims have been amply sustained by

the test of continuous work at sea. One further noticeable feature
is, that whatever can be obtained in power and economy on a full-
speed trial, can always be sustained, and, at least as regards power,
exceeded, in ordinary working at sea. This is owing to the fact
that my arrangements have never been made with a view to the
delusive results of a few hours' trial, but for daily work at sea, and
also to the circumstance that the trials have hitherto been made
with raw hands., The results necessarily improve when the staft
on board become familiar with the mode of working, and especially
when they follow strictly the few and simple instructions I give as
to the proper course of working.

What has actually been attamed, as regards power and economy,
will be better understood by the study of the results obtained in
several of the steamers mentioned in this letter. The New York
City, as already mentioned, with 80 Ib. steam pressure and urdmnrx
compound engines, has during all these years developed from 1/
to 18 indicated horse-power from each square foot of grate on a
consumption of coal averaging about 1'41b, per indicated horse-
power per hour, though there have been voyages with the consump-
tion as low as 1337 1b. per indicated horse-power per hour. The
City of Venice, owing to certain circumstances, has only lately been
fully worked in the manner I designed, and I am therefore unable,
at the moment, to give accurate ratios of consumption and power
in terms of indicated horse- r, but 1 can state certain facts,
which, probably, are as conclusive. Her ormances are more
than ever effective and satisfactory. She made her last voyage to
Calcutta at an average of 114 knots on a consumption of
256 tons Scotch coal per day, which, her owners inform me, 1s
40 per cent. less than would have been required for the same
with her compound entﬁinuu, though supplied with steam from
boilers having double the number of furnaces, and considerably
more than twice the area of fire-grate than in the forced draught
boilers now fitted in this steamer.

The comparative effects of my system in regard to economy and

wer are still further illustrated in the case of the City of Venice

y the circumstance, that the owners in order to test the effect of
my system against triple expansion engines of the same power
supplied by steam from boilers worked with natural dmuﬁht, had
another of their steamers of same tonnage refitted at the same
time with triple expansion engines on three cranks and two double-
ended boilers, having twelve furnaces and maximum steam pressure
of 150 1b.; the steam pressure in the two single-ended boilers of the
City of Venice being 1451b, The working of these two steamers
has shown that the City of Venice with half the number of furnaces
worked on my system proved herself much more economical in
fuel and more powerful, as she is maintaining a fully higher speed
and has a more amply supply of steam, As the refitting of this
other steamer with her new machinery was executed by an eminent
firm here, who would do full justice to the work, it was by no
fault of theirs that the larger natural draugbt boilers did not
compete successfully with the smaller ones worked on my rystem.

The Ohio, which has now been running continuously for upwards
of six months, has been thoroughly tested. With nine furnaces
and 111 square feet of grate surface, her boilers—on my system

roduce considerably higher power than was formerly obtained
rom her boilers with eighteen furnaces and 300 square feet of
grate. The maximum indicated horse-power contracted for was
2100, and the consumption guaranteed 125 1b. per indicated horse-
power per holir, and on the official trial, when testing consumption,
the mean indicated horse-power was 2124 and the consumption
123 1b. On her voyages it is more difficult to obtain the accurate
consumption of the main engines only, owing to so much steam
being used from the main boilers for auxiliary engines and ship's
purposes, I have given elsewhere full particulars of the last
special tests of consumption made during a voyage, which I believe
uEﬂw that in ordinary conditions of working at sea the boilers
supply the propelling engines with steam on a consumption of not
more than FE& Ib. of South Welsh coal per indicated horse-power
per hour.

As regards power, the engines of the steamer have—on her
ordinary veo across the Atlantic —continued to maintain a
higher power than on the official trial, while there has been a
greater drain of steam from her boilers for auxiliary engines, heat-
ing and other ship’s purposes than on the official trial, the ave
total being at least equal to 2250 indicated homu-gower of the
main engines. The boilers have, however, never yet been worked
up to the highest power of which tha}s;ln.ra capable, even with the
present forced draught n{)&linnnuu. which were designed and pro-
portioned to maintain 2 indicated horse-power at sea, as the
size and pitch of the propellor do not permit of the main engines
being worked to a much higher speed and power with advantage,
the cylinders receiving at this power nearly as much steam as they
can properly use. The engines have, however, been run for a
sufficient period at sea to show that with the usual staff of one fire-
man to three fires, a total indicated horse-power of 2500 could,
with present appliances, be maintained without trouble across the
Atlantic. I have diagrams taken during the day on which the
engines were running above average power, showing 2425 indicated
horse-power, and, as the steam then used for auxiliaries and other
purposes would be equal at least to arnother 125 indicated horse-

wer, the boilers would then be snpplying steam for a total of
gﬁﬂ indicated horse-power, being at the rate of 23 indicated horse-
power per square feet of fire-grate, the coal used being entirely
American. [ wish to call particular attention to these and the
following facts established by the working of this steamer, the
importance of which will excuse the length of detail. During
every voyage across the Atlantic the boilers have made up waste
from the sea, and on some voyages the amount of salt water used
bas been sufficient to leave a considerable scale in the boilers.
Though I do not recommend so much salt water in boilers worked
at this pressure, it has as a fact, been used without any detnment
to these boilers even at the high rate of combustion stated.
Another point to which | wish to direct special attention is, that
the whole air of combustion for these boilers is obtained from one
fan 5ft. 6in. in diameter, running at about 320 revolutions per
minute for a total of 2250 indicated horse-power, and about 350
revolutions for 2500 indicated horse-power. In my paper read at
the Institution of Naval Architects in 1884, 1 made a special claim
of being able to give a high rate of combustion with my system
with much less than the usual quantity of air. This has also been
amply confirmed by the working of these steamers, hence their
hi Ewﬂnnm combined with high power.

hese results have been quite sustained, so far as a trial can
show, in the trial of my system in the City of Berlin-last month,
after being re-engined and re-boilered by Messrs. Laird Brothers.
The fire-grate of the boilers of this steamer, on being measured
before trial, was found to be 270 square feet. On running down
the Irish Channel, with the pmpulling engines taking all the steam
they could use, and indicating 6025 indicated horse-power, the
hoilers all the time receiving a cold feed, the safety valves were
lifted, and steam blown off hard without a poker or slice being used in
the fires, though, besides the supply of the main engines; all the
steanm for the auxiliary engines, of which there are sixteen or
soventeen, with the electric light engines and heating of the entire
ship in full operation, was uuﬂpliud from the main boilers. If the
whole supply of steam from the boilers for auxiliary and other pur-
poses he taken as equal to 300 indicated horse-power of the main
engines, an estimate which I believe Mesars. Laird Brothers would
support me in saying is not overstated, the total indicated horse-
wer from the 270 square feet of grate is 6325, or 23'4 indicated
orse-power per square foot of fire-grate.

If these real trials at sea, during which all the ordinary and
n work of the stokehold is at the same time carried on by
the stokers, be compared with the two or three hours' forced
draught trials of the Admiralty with closed stokeholds, some light
may be thrown on the comparative effects of the two systems.
The Admiralty trial is made with engines expressly designed for
racing and recording the highest possible indicated horse-power,
with probably one stoker to each furnace, and all such necessary
processes for a seagoing steamer, as cleaning of fires, hoisting of

ashes, &c., during such a trial are utterly unknown. Though
these short, forced draught Admiralty trials with the closed stoke-
hold thus no more compare with what «could be maintained con-
tinuously at sea for twenty-four hours than the pace of the Derby
winner during the seconds of the race compares with what it could
sustain, without damage, during a two hours’ run, I do not find that
even during these few hours of supreme effort any record of so
much as 22 to 23 indicated lmrna-rower r square foot of grate
having been obtained on Admiralty trials, a rate attained in the
Ohio without effort on her ordinary voyages. J

The case of the Celtie, of the White Star line, is one on different
lines. The boilers to which my system is applied are the original
boilers of the ship, over fourteen years old, and by no means so
well adapted for the use of forced draught as new boilers, fll;ecm_!l y
designed, would be. The arrangement of the boilers in the ship,
not designed, of course, for such a mode of working, also made the
application of my system more than usually difficult, and a case
which under less competent management could easily have been
made a mess of. In the able hands of Messrs. Harland and Wolff,
by whom the work was executed, and under the judicious super-
vision of the superintendent and the engineering staff of the com-
pany, the Celtic, with two boilers less since the refit, has main-
tained a considerably higher power than before, making the voyage
in considerably less time with no fmat.ar consumption of coal ; thus
showing, even under unfavourable conditions, the valuable advan-

that can be derived from the application of my system, Now
that it has become a matter of very general publicity, no confidence
is violated in stating that the managers of the company, and their
naval advisers, Messrs, Harland and Wolff, have been so satisfied
with the working of my system in the Celtic, that they have
adopted it for their two new large steamers building at Belfast, to
which you referred in your summary, and which will probably sur-

in power and all competitors on the Atlantic.

I trust I have given sufficient examples to prove that my system
of combustion has—as I claimed for it in my paper read before the
Institution of Naval Architects in 1884—a combined power and
economy surpassing anf other mode of supplying steam, and
further, that it is as easily worked as natural draught, and has the
important features of rendering the boilers thoroughly under
control as to the generation of steam, so that no blowing-off need
take place with sudden stopping of the engines; also, that it
reduces the wear and tear of the boilers and enables them to be
worked at a high power and pressure with salt water ; and besides,
prevents any high heat in the chimney even when working at the
greatest possible power. : _

That the limits of power and economy of which my system is
capable have not yet been reached, I have proved by s ]
experiments. Inmy I. N. A, fmpar of 1884, the 12,000 indicated
horse-power which 1 said 1 could maintain in ordinary work at sea,
from 641 square feet of fire-grate, or 187 indica horse-power
per square foot, in such a steamer as the Oregon, I accomplished
easily in my first sea-going steamer—the New York City—with
80 |b. pressure ; and I have-—as 1 have shown—far exceeded this,
since, in the Ohio and other steamers. In my L. N. A, paper of
1886, I stated that 25 to 30 indicated horse-power per square foot
of grate could be obtained at sea with ease and safety from my
system. This, as I have proved, is within safe working limits. At
the present moment I have undertaken to supply engines of the
same power as those of the Ohio, to be worked with two single-
ended boilers and six furnaces having 100 square feet of grate.
These boilers may be worked continuously at 2500 indicated horse-

wer. The limit of safe and economical working is, however,
much beyond this, but I recommend that the higher powers be
reached by very gradual steps,

You mention that the progress of forced draught has been slow
during the past year, and many who have seen some of the

rformances of my system have enquired with some surprise why
it has not been more widely adopted ! There are sufficient reasons,
no doubt, for this. Some inventions of very doubtful merit, but
catching appearance, often seem to be borne on their way to com-
mercial success by favouring gales and almost universal applause
from their first appearance, though after enriching their possessors
they eventually sink into oblivion; while others of real value have
to struggle for years against ignorant opposition and detraction
until their merits can be no longer ignored, and eventually they
take their rightful place. The history of engineering progress
records many instances of the latter, the present day exhibits some
notable cases of the former in various stages of progression.

There are, no doubt, other causes to account for the hitherto
comparatively slow progress of the adoption of my invention. If a
personal reference may be excused, I fear I am not so capable as
most of placing the merits of my invention before steamship owners
and others. In several cases also it has been worked for a time
contrary to my instructions, and consequently failed for the while
to produce the proper results, In two cases of its application from
my plans by other firms to old boilers, not quite suitable, and not
worked under my control, the reports were, for reasons 1 have not
ascertained, more or less unfavourable, and in two cases at least
considerable trouble was experienced through driving the fans
direct at a higher speed than the purchased engines could endure
without breaking down after a short term of work. Though the
merits or demerits of my system had as little connection with these
unfavourable circumstances as the propeller of the ship had, yet
they served the purpose well of raising and propagating reports of
the most absurd and deprecatory character regarding my system,
and which I find in many parts in active circulation to this day.
Though annoyed frequently by the vexatious delays caused by such
circumstances, I felt I could ** bide my time,” as I knew 1 was
working on the only true lines in this matter. The laws of nature
by which we are surrounded and ruled, thongh inexorable, are not
capricious ; and when we work in harmony with them they become
our faithful and controllable servants. Having ascertained by
careful and repeated trials what could be realised by this mode of
combustion in one boiler, I knew absolutely that the same could
be reproduced under the same circumstances in every other boiler.
This 1 have, of course, never failed to realise, and I find that the
more nearly any boiler is fitted with the proportions 1 have esta-
blished, and worked in the manner I direct, so much the better will
the results be.

The delay has also not been without its compensations. It has
caused my invention to be tested all the more severely, with the
effect of confirming its merits all the more thoroughly. It hasalso

?;man opportunmity for investigating and settling satisfactorily the
ollowing points of detail in working :—The proper mode of durable
and efficient fan-driving ; the proper mode of arranging and preserv-
ing the fire-bars under the highest rates of combustion yet
attempted ; the method of keeping the tubes clean during the
longest voyages, so that the last day of a forty days’ run would be
as good as the first, and the prevention of dust or ashes being
thrown on deck from the chimney.

The unecgmllnd excellence of my system of forced dranght having
been proved under difficulty and opposition, especially during the
last six months, it is now overcoming all the opposition it has had
to encounter, as well as the vis inertia which inventions requiring
considerable changes in practice must overcome before users move
and adopt it in a mass, There are now many indigations which
show the turn of the tide. Several of the engineers who advise
steamship owners and companies who formerly were quite opposed
to my system, and prophesied for it an early death, have
now, from cxamination of actual facts, discovered and admit
their mistake, and are now recommending its adoption. There
are, no doubt, still opponents, but they are so chiefly because
they as yet do not know mlz system except probably from some
prejudiced report. 1 find also that it is those who know least of

the processes of combustion who most confidently give their
opiuion against my systew. It will therefore be only for a very
short time that such advisers can hinder its pro as the weight

of facts will soon disceedit their opinion. It will serve to show how
far the tide has already turned when I mention that my system is
at the present moment being applied to the boilers of new steamers
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of upwards of 60,000 indicated horse-power, the ter part being
for steamship owners and companies who have y my system
n use,

I may be asked, what about the other systems of forced draught,
now being offered in some quarters to steamship owners, and the
effect of their competition ! 1 reply, that with the exception of
the closed stokehold system, I have no competitors in forced
draught, properly so called, and I know no specitic system of forced
draught, other than my own, to which anyone can legitimately
I.ttlnlﬁl his name. Asalready explained, before reading my paper
at the Institution of Naval Architects in 1884, 1 had, during the
two preceding years, carefully worked out my system practically
in nrl details, without ever seeing or knowing of any atnm]ibla of
forced draught other than that of the locomotive, and what I had
read of the closed stokehold system., At the date of that paper
the use of forced draught in a mercantile steamer was quite
unknown. Some attempts had been made at artificial supply of
air to boilers of steamers, which hud only extended guﬂimnntl
1 to prove their futility, The New York City, which I fit
:l:?diﬂ tched a few months after, and which has continued to
run with the greatest success to this day, was the first steamer
ever worked at sea with forced draught. Her advent, after refitting,
marked the era of the introduction of forced draught as a practical
fact in the working of steamships. ) .

In my paper uﬁﬂ&i I described the various forms in which com-
bustion in steam boilers by artificial supply of air had previously
been attempted, pointing out their several defects. Among others
I described that of blowing air from a fan into a closed ashpit, as
1 had done myself so far back as 1862, and of which I discovered
the defects when I attempted a rate of combustion much above
that of natural draught ; I described also that of accelerating the
draught by driving a fan in or at the base of the chimney, a very
old p and one which only requires to be used on a sufficiently
large scale to prove its inutility. Other methods of urging the
fires by currents of air induced by fat»u of steam into the chimney
or ashpit, or directly into the fires, I described and commented on.
Since the reading my papers at the Institution of Naval Architects
in 1884 and 1886, quite a number of operators in what they term

“ forced draught” have sprung u]:; most of whom bave seized hold
of these old discarded plans, and by attaching their names thereto
pose as the original inventors, and offer them to the bewildered
steamship owner, who, tickled by the now popular words ‘* forced
draught,” sup he has met with something very beneficial.

If the operator be sufficiently astute to confine his application
to boilers of full natural draught power, and to limit the amount of
air supplied to about the quantity which would give the same com-
bustion by natural draught, it is possible he may enjoy for a time
the satisfaction of being looked upon as a successful operator in
forced draught, even though an equal if not greater power and
better results might be obtained from the same boilers by a proper
use of natural draught. But this mode of working is not ‘‘ forced
draught,” though the air of combustion may be supplied by
artificial means. Even the closed stokehold system could be
worked at sea in this manner without much trouble. When such
operators, however, have attempted combustion rather beyond
natural draught power, the inherent defects of their plans become
so apparent that the apparatus is soon discarded. Some parties
have also attempted to use in conjunction with some of these plans
partsof my patent, but further than this, being dangerous to them-
selves nncf their clients from a legal point of view, the mongrel
devices which they have attempted are not otherwise to be much

regarded. Some of the most conspicuous failures have been of
this mongrel character, and have brought neither profit nor honour
to theiradaptors. As soon as steamship owners come to distinguish
between forced draught proper and merely the semblance of the
thing, and between legitimate and bastard applications, all these
inferior modes will disappear. )

Some may su from these remarks that I claim an entire
monopoly of all dealings with forced draught. Very far from

that; but I claim to be the sole designer of the only known system
of forced draught, which fulfils, at a high rate of power, every
condition of proper combustion in the boilers of steamships theo-
retically, and with the highest efficiency, economy, and safety

ractically. 1 also claim to be the first that ever used forced

raught successfully, and as a normal condition of working in a
sea-going steamer.

ough this letter has lengthened much beyond my original in-
tention, I cannot conclude without further reference to the pre-
sent condition of our Navy in regard to this, for it, all important
subject. The lives of the brave men who man our fleets, and our
country’'s safety are, I truly believe, seriously jeopardised by the
resent forced draught arrangement in our cruisers and warshi
fn my papers of 1 and 1886—especially the latter—I directed
ial attention to the dangerous and helpless condition to which
the steamers of our Navy fitted with the closed stokehold system
of forced draught would be reduced if ever called upon to go to
sea and steam at full ed with forced draught for a short
riod. 1 showed that :E:ir difficulties would begin, if not be-
ore, as soon as they began to clean fires with the forced draught
in operation, and after a short period of working at sea the
boilers would be so injured b{ the action of the draught as to
become leaky and helpless, also called attention to the fact
that not one of the steamers of the Navy had ever been tried at
sea with this forced draught under the conditions which would
obtain if they required to engage in actual warfare. Instead of
my advice being received with the consideration which its prima
facie correctness and the practical proofs with which i1t was sup-
rted should have insured it, it was received with evident incre-
ulity and consequent neglect, and our Navy has to this day con-
tinued to be fitted with this dangerous system without any testing of
its actual capabilities at sea.

The autumn manwuvres of last year, however, gave sufficient
proofs that the dangers I have called attention to from the use
of this system are not imaginary, but all tooreal. It is difficult to
discover from the published statements how far the forced draught
was used on the occasion referred to. The slow speed, ten to
eleven knots, maintained both by the attacking and defending
squadrons in chasing and running, could not certainly require the
use of forced draught in the ironclads. On one occasion, how-
ever, we find one of them, the Impérieuse, had used her forced
draught for probably an hour or two in the attempt to chase the
swift unarmoured vessel Mercury, which has boilers worked by
natural draught only. Your contemporary, Engineering, on the
6th inst., in an article on ‘* Naval Mancuvres,” refers to this
incident as follows :—**The 17-knot armoured Impérieuse was
sent in chase of the 18}-knot despatch vessel, and by tbe help of
her forced draught the pursuer just kept up with the pursued.
That, at least, is what the Impérieuse herself claimed, and it is so
stated in the report. But the Mercurials claim that their ship

ained on the armour-clad at the rate of 14 knots, in spite of her

ing one boiler short. Moreover, it is stated that the effect of
the forced dravght was to render useless two of the armoured
vessel's boilers, is fact we have on good authority, but there is no
mention of the leaky boilers in the official list of casualties, although
like incidents are referred to in connection with other vessels.” lfn
the same article reference is made to the Curlew, a torpedo gun-
boat of 1886, becoming Aors de combat in the following significant
words :—** But that vessel had apparently broken down—her boiler
tubes were re-ferruled on the following day,” &e. A further
corroboration of the evil effects of the forced draught on the bolers
of the fleet during these manceuvresis given by a writer on * Forced
Draught' in your monthly contemporary, the Marine Engineer of
October last. The object of this writer, very strange to say, is to
depreciate wy system and to laud the closed-stokehold system, and
from the articles themselves one can gather that the writer must
have some relationship with the Admiralty. Yet this writer makes
the following admissions of the defects of the system which he
advocates :—** A great drawback with the closed-stokehold arrange-
ment is that when working under ordinary natural conditions the
temperature of the boiler rooms is very great, This is particularly

the case in warships, where the down draughts are very few in
number, and even these are so choked with armour gratings, &c.,
that no flow of air can be obtained through them by natural means,
and the only up-draughts are through the furnaces, which are too
low to carry off the heated air in the higher parts of the boiler
rooms, It can beurged, however, that the fans can be always kept
going, even with the hatches open, and under certain conditions
they are beneficial; but for very easy steaming, such as is done
when a fleet is cruising, and when many of the watches have to be
kept with the dampers on the first notch, the use of the fans
would have to be greatly restricted. For the fans to be of
any use for ventilating purposes they must be driven to exert
a small pressure, and it would therefore be very difficult to
keep the steam from blowing off if the fans were running.
The practical experience with forced draught bas so far not
been a very happy one, as, with scarcely a single exception, marine
boilers have not been able to work many hours consecutively
without requiring either their tubes rolled or seams caulked. In
the recent naval operations round the coast, it was found that for
making long at full speed the modern ships could not
compare favourably with those vessels that have not got compound
engines or forced draught, simply because the boilers of the former
required so much doctoring up to keep them tight. There is
surely some infatuation in iiu:nl ing on to a system of which such
can be said by a isan, and more especially when my system
puts an end to all these points of difficulty and danger.

With a few armour-clads having engines to work safely, even at
sixteen to seventeen knots speed, and boilers fitted with my system,
it is evident that the whole British fleet could be destroyed or
captured with ease if found a few hundred miles!from land.
Steamers fitted with my system could maintain the same s as on
trial for weeks together, and would only require to keep the closed
stokehold vessels in play for a short time until they were disabled,
when they could dispose of them at their leisure. If the present
forced draught system in our armour-clads and cruisers is likely to
produce such a catastrophe as 1 have pictured, our navy isina
sorry position indeed. The important point is to discover, beyond
duugt,, whether the picture is not toolikely to become a sad reality
under the circumstances postulated ! Jamges HOWDEN,

Glasgow, January 24th,

FREE TRADE AND NO TRADE.

Sir,—The distinction between gross income and net income is, it
seems, new and occult to ““A Heathen.” 1 fail tosee how the argu-
ment is advanced by such travesties of the point at issue as those
he indulges in, Mr. Scott, on the other band, puts a definite and
intelligible issue. Of course home produce is income in the same
sense that imported produce is, but surely national outlay 1s re-
quired to secure the one as well asthe other. The cost of produe-
tion is equally outlay, whether it goes to the production of com-
modities for home consumption or of commodities to send abroad
in exchange for other commodities which will be consumed here.

It is pretty generally N:freud now that it is not to the good of the
country to muﬁ the production of goods for home consumption
more costly by reason of artificial impediments, such, for instance,
as opposing the use of machines—in short, that the true interest of
the labourer lies in applying his labour in the most efficient
manner, Your columns are witness how eagerly the whole army
of inventors and manufacturers pursue this end.

The wealth of the country depends in the long run on the
efficiency of its labour ; that wages are higher bere than on the
Continent is simply due to the greater efficiency of English labour,
applied under the conditions existing in England. If this be
lost, no fiscal measures can maintain a superiority.

Kensington, January 25th, W. A. 8. B.

Sik,—Your correspondent, ‘ Heathen " replies to my letter with
a question, but omits to answer mine asking if he admits that the
£4 paid to his butcher is expenditure. Before replying to his
inquiry, permit me to remind him that he attacked the theory that
imports are income by an argument that depended upon the confu-
sion of an individual’s profits with a nation's returns from foreign
trade. He bracketted both under the term ‘‘income,” as if the
meaning were the same in each case ; and this in the same sentence
in which he says, “What is true of a nation is true of a man."

Having been shown this error, he now asks if I can admit a
third and different meaning for the word *‘income.” Certainly;
and probably several others. But what then? We are not
discussing the number of meanings which *income ” will bear, but
whether imports are income; or, if *“ Heathen" prefers it, whether
a surplus of imports over exports is an accession to national wealth
or otherwise.

Perhaps '* Heathen " will object that he does not suggest a third
meaning. Let us gauge his new question by his first letter. He
asks what are ‘““our products, coal, iron, steel, corn, and such like?”
The farmer does not pay income tax on the whole of the corn he
grows, nor does the ironmaster uion the iron or steel he produces;
so they cannot be “income’ in that sense. As certainly they are
not returns from forei trade, which was the :v,izw:«:unt:ir sense in
which * Heathen” u the term. But they are still income,
inasmuch as they are the products of our own labour, and as such
represent an accession to national wealth.

ow, having obtained this definition, ‘* Heathen" is of course
waiting to say, ‘“Coal, iron, &c., are income; we export these
materials, and therefore exports are income;” just as he gazes
lovingly at the £4 paid to his butcher, firmly convinced that it is
his income still, though possibly the butcher would take a different
view. But this theory of once income always income, will not
stand the test ‘‘ Heathen " himself applies, viz., ““what is true of a
nation is true of a man.”

A merchant at the end of a year's trading finds he has made
£3000 profit, and that he has drawn for personal use £2000. He
decides to leave the other £1000 in the business. Now, though on
the 31st of December the £1000 was income, on the 1st of January
it undoubtedly became capital. So with a nation. The moment
it puts its surplus products into foreign trade—u.e., the only trade
which a nation can do—that portion of its income becomes capital.

But perhaps all this is waste of argument, Possibly, ‘‘Heathen”
intends to admit that imports are income, but wishes, together
with Mr. G. D. Scott, to argue that to import at a low price what
we could otherwise produce ourselves at a higher price, is simply to
increase one source of wealth at the expense of another. But will
they excuse me for saying this is begging the entire question! The
Free Trader is convinced that the opposite is the truth. Take an
instance of a li_:lypa with which most business men must be familiar.
. Suppose ““ Heathen' and his supporter, Mr. Scott, are engaged
in a business for which there is an excellent foreign market, just
out of theirreach in the matterof price. A reductionof 5 per cent.
in their costs will place the market within reach. A portion of
their raw material is, say, sugar, obtainable either at home or
abroad. A sudden change in the conditions surrounding the
furmgn product enables them to make the requisite reduction in
cost by purchasing foreign sugar. Would not these good gentlemen
fall before this temptation, and put their factory in full swing,
employing additional hands, increasing their purchase of the ingre-
dients other than sugar, and adding to their own wealth and the
tale of the mational exports?

Of course, t!my would be consistent with their principles ; they
would energetically assist the English sugar manufacturers in their
agitation fora tax on foreign sugar, and presently having succeeded
in their object, raised the price of all obtainable sugar, and removed
the temptation from their own path, they would now buy English
sugar as being slightly cheaper than the imported.

It 1s true that, having artificially raised their cost to the original
figure, thoy might soon be relieved of all necessity for troubling the
English manufacturer with any orders for sugar or anything else,
that they might find it necessary to close or reduce their works,
and to t‘Ernv{ many operatives out of employment ; but our ** Fair-
Trading” friends would not complain for they would have the

satisfaction of knowing that they bad been “ fostering our home

industries "'—** protecting
This wish to reduce the amount of im
most suicidal which could be imagined.

" them, some people term it.

latter we need not concern ourselves, as the exports must be paid
for either with imports or gold, and the form which the pa

better is the net result for the nation.

market. C. G. MaJogr,

34, Freke-road, Lavender-hill, 8. W.,
January 25th.
S1r,—May I have space to point out that Mr. Brett now asserts
that in cnnzaquanca 1?? foreign protectionist duties we receive less
value in return for our exports than we otherwise should—that is
to say, on his showing, the procuring our present amount of im-
rted commodities creates more employment here than it would
if the removal of adverse duties caused our exports to fetch better
rices. Is this what Mr. Brett means ! Ido not ask now whether
it is advantageous thus to provide employment. In your articles
on technical education you have asked how that could be a remedy
for depression in England which in Germany has not availed to
relieve artisans from long hours and low wages. May I not ask
the same question in regard to Protection! and will Mr. Brett
tell us why we should expect it to do for Englishmen what it bas
failed to do for Germans? He has supplied us abundantly with
caricatures of current economical writings—has he any practical
philosophy to put in their place ! One theorem he has given us—
that Protection abroad creates employment in England. ls the
converse true, and if so, how would Protection help our workers,
even on no-trade principles ! W. A. S. BENsON,
January 31st. ,

PASSENGER LIFTS,

Sim,—I notice your paragraph about the American lifts, or
‘“glevators,” as thgj' are called 1]:1 the States. The interests of the
company you allude to are well represented here by my friend Mr.
Gibson.  You ask what the English manufacturers are about. I
happen to be able to give you some information on this matter.
The impetus which has recently been given to the use of lifts in
England has not come from America, but has been mainly due,
apart from natural causes, to the operations of the hydraulic power
companies. You will no doubt be surprised to hear that during
the past four years about four hundred and fifty lifts have been
erected in London along the London Hydraulic Power Company's
twenty-fivemiles of mains, in which a pressure of 7001b. on the square
inch is constantly maintained for use as motive power ; 89 per cent.
of these lifts have been constructed by English makers. Probably
the best lift service in London is that at the Hotel Metropole, the
largest hotel in England. There are seventeen hydraulic lifts in the
hotel worked from the hydraulic proper mains without the use of

umping machinery on the premises. These lifts are of English
geaign and manufacture, and there are numerous other good
examples elsewhere by various makers.

America knows nothing of the advantages of high pressure
hydraulic power and hydraulic rams for lift service, except through
English experience ; she has concerned herself principally with the
suspended principle of construction and the use of water at a low
pressure. e safest lifts cannot be made on the suspended
principle, and from a mechanical standpoint low pressure may be
said to be defunct. I greatly admire, however, the skill with
which the Americans have produced such a serviceable machine
with such unserviceable materials. Under some circumstances, of
course, suspended lifts must be used, and the American competi-
tion in this class of lift has, I am glad to say, stimulated us to
improve these machines. Enegliah lifts of this kind equal to the
American can now be obtained.

In connection with the London Hydraulic Power Company, I
have had exceptional opportunities of studying the mechanical
arrangements and working of lifts of all classes by nearly every
maker of note, and am of opinion that whether considered from
the point of view of safety, aimﬁll]icit}', efficiency, economy, or
mechanical perfection, the typical English lift will continue to take

the first place, E. B. ELLINGTON,
Palace-chambers, Bridge-street, Westminster,
January 30th.

STRENGTH OF FLUES AND END-PLATES OF LANCASHIRE
BOILERS,

Sm,—Referring to the letter by Mr, Ellis, of Manchester, in
your last issue, on *‘ Collapsing Pressure of Iron Boiler Flues,” it
seems to me that he has opened a subject which ought to be
thoroughly discussed in your columns. Pressures carried by
Lancashire boilers have risen in recent years—1201b, per square
inch being now sometimes employed—and will certainly rise still
further if the triple-expansion engine is to be used on shore. The
literature on the subject is decidedly meagre, and any that exists
18 50 time-worn as to be of little use to the engineer of to-day.
Under the above circumstances 1 should say that any trustworthy
formulie which would give a correct estimate of the strength added
to flues by Adamson flanged seams, Bowling hoops, or Galloway
tubes, or any experimental results connected with nimva joints or
tubes, would be of great service to those engaged in the design of
high-pressure boilers.

As regards the end-plates, there also seems to be a want of
sound formulwe and experimental data, and a difference of opinion
on the comparative merits of plate gusset stays and bolt stays,
tying both end-plates together. Does the load borne by these
h:]al: at_'a.ya not have a serious local straining effect on the end-
plates !

The calculations necessary for the strength of the shell are of so
simple a character that no difliculty is presented in making a change
to higher pressures,

Another question arises as to the limit of pressure which can be
suitably carried by boilers of the Lancashire tﬂm and after that

d

limit is passed, what form of tubular boiler would be best adapted
for use at manufactories. ST, PANCRAS,

January 25th.

—

INSTITUTION OF C1VIL ENGINEERS—BIRMINGHAM STUDENTS' ASSO-
CIATION.—The first meeting of the current session of the Association
of the Birmingham Students of the Institution of Civil ineers
was held on Monday at the Colonnade Hotel, under the denc

of Mr. E. Pritchard, C.E. Mr, C. Hunt, M. Inst. C.E., delivere
a lecture upon ‘‘ Gas Manufacture,”

UNIVERSITY COLLEGE, BRISTOL.—On Thursday evening, the
Eﬁth ult., Professor Ryan delivered a lecture on “'E:'?t-aam ineer-
ing " in the Athenmum Hall, Bristol. The lecturer sketched briefl
the history of his subject, noting the various improvements whic
formed the most important stepping-stones in its course of develop-
ment. He emphasised the part which Bristol had taken in the
dovelopment of the applications of steam. Near Bristol, Horn-
blower's compound engine was first set up. The patents for the
use of the crank and fly-wheel were held by Wasborough, a Bristol
engineer; in Bristol the Newcomen engine was first applied for
mill purposes; and from Bristol the Great Western started on its
celebrated first Journey across the Atlantic. The modern steam
engine 1n its multiplicity of types and adaptations was then
discussed, characteristic examples being described and illustrated
by trandparencies. The part played by science in the evolution of

the steam engine was dwelt upon, and an a on behalf of
technical education concluded tg’eo lecture, e

is surely one of the
e object to be aimed at
is the increase of exports—actual increase, not relative. For the

ent
will take will without duuhtdbe that most t;uit.ad tt: uE n - ﬂE
i 1 ris in any case the greater the value
will probably be imports, an y e andnﬂ?u: -
inerease the export trade, it will be necessary to avail ourselves of
:H: ible mal:.n, inolu:iing even that of buying in the cheapest
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THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS,

(From our own Correspondent.)

THERE is a little revival this week from the quietude which came
over the market subsequent to the quarterly meetings, and orders
are coming to hand with rather more freedom. Buyers who, in
some directions, had been limiting their accounts, are, now that
we have started upon another month, more disposed to enter the
market. Finished iron makers enter upon February with good
anticipations,

Sutheient work is in hand at the mills and forges to allow of
almost full employment. Speculative business, however, is checked
by the firm quotations, and while this necessarily limits the extent
of iron changing hands, it yet imparts to the Staffordshire market
a substantial character which in many other centres is wanting.
The production of finished iron for the month just closed is expected
to be considerably above the average of any January for some

ears
3 Marked iron of best qualities is in good request at the former
prices, especially the best known brands of horseshoe and rivet
iron. But the enhanced values of medium and common qualities
have checked business to some extent. Prices of the last-mentioned
qualities are not so well maintained as makers expected, and some
giving way from the best prices of quarter-day is reported. Good
medium bars are quoted £6 2s, 6d. to £5 17s. 6d., at which figures
En?:amhla business is being done, and common bars are £5 to

The prices of sheets, alike common and best sorts, keep in better
condition than they have been for a long time past, and makers are
now putting money together. This is inducing the pre tion for
a re-start of mills long idle. There is some danger that this policy
may adversely affect prices,-but it is thought that demand will be
sufficiently large to take the increased production without influenc-
ing quotations to much extent. A portion of the Bromford Iron-
works, West Bromwich, formerly occupied by Messrs. John Dawes
and Sons, will probably re-start in the course of a few days under
the style of the Bromford Iron Company, and the new pro-
prietary have already secured agents for the London, Liverpool,

and other markets,

Common 20-gauge sheets are £6 5s. to £6 10s ; 24-gauge, £6 15s,
to £7 ; and 27-gauge, 20s. additional. Galvanised sheets maintain
the Association quotation of £12 10s, to £13 f.o.b. London, but
underselling is occurring in a few directions. The advance of 10s.

r ton, advised this week by cable from Melbourne, was received

y the galvanised sheet makers here with much satisfaction.

Morewood and Co.’s quotations for galvanised corrugated sheets,
Red Star brand, are: 18 and 20 B.G., £11 15s.; 24 B.G., £12 5s.;
26 B.G,, £13 10s.; 28 B.G,, £14 15s.; and 30 B.G., £16 15s. per
ton. Galvanised tinned corrugated sheets, Lion or Anchor brand,
are: 18 and 20 B.G., £12 bs,; 24 B.G., £12 15s.; 26 B.G., £14 5s.;
28 B.G., £15 5s.; 30 B.G., £17 bs, per ton. Close annealed galva-
nised flat sheets, Wheatsheaf brand, are: 18 and 20 B.G., £13 10s.;
24 B.G., £14; 26 B.G., £16; 28 B.G., £17 per ton. Close annealed
and cold rolled, Woodford brand, are: £15 10s., £16, £17, and
£19; and double best ditto, Lion brand, £22, £33, £25, and £26
for the tive gauges.

A large bulk of corrugated sheets was sent away last week for
the West Indies and other markets. Good orders for plain, as well
as co ated sheets, are coming in from Australian buyers.

The better demand for plates keeps up, and the mills are doing
better than for many months past. Prices for tank sorts keep at
£6 10s., and for boiler qualities £7 10s. to £9 10s,

A good deal is heard at the present time of the competition of
iron and steel maxing districts on the coast with inland iron and
steel districts. A striking instance has just occurred in the steel
trade of this part of the kingdom, as showing that it is possible
sometimes to tell another tale. The Staffordshire Steel and Ingot
Iron Company has just taken a large order for flat bars 12in.
wide for delivery to Middlesbrough, and also an order for round
bars 64in. diameter for Glasgow. Such a circumstance as this is
highly creditable to the Staffordshire Steel Company, and the
solution of the secret is to be found in the splendid machine
facilities which the company possess for rolling steel bars of large
sizes,

For steel wire rods there is a steady demand, and representatives
of Warrington makers on 'Change in Birmingham to-day quoted
mild steel sorts, No. §, of ten to twenty carbon, £6 10s. per ton,
and best sprin%- steel rods, No, 5, £7 10s, per ton, both delivered
f.o.b. Liverpool,

Pig iron consumers sought this afternoon to secure supplies at
less rates than they have hitherto been paying, on account of what
they are pleased to rd as the quieter condition of the market
and the lessened strength in the North of England. Native
makers, however, had but one reply to such buyers, and agents of
imported brands were in many cases equally firm. They reported
themselves in receipt of communications from principals expressing
the belief that though the market is for the moment quieter, prices
will recover themselves, and reach fully quarter-day rates. Native
makers are so excellently situated as re s the business in hand,
that they refuse to give any ear to buyers’ appeals for easier
quotations, Prices are maintained at 52s. 6d. to 53s. for hot blast
all-mine pigs ; 42s, for best part mines ; and 32s. 6d. to 35s. given
for cinder P].f!. Imported sorts are an average of 4ls. to 42s,,
delivered. Hematites keep very strong at 55s. 6d. for good west
coast forge brands, delivered free, and supplies are short. From
South Wales, too, it is quite a difficult matter to get deliveries of
hematites at date.

There is no feature which is more encouraging in the state of
trade than that the local mineral and goods traffic returns keep up
remarkably well. Traffic has now recovered the interruption
occasioned by the holidays, and the returns, alike as regards in-
coming and outging ¢, are much larger than this time a year

ago.

The demand for manufactured iron in North Staffordshire is
scarcely so brisk this week. It is supposed, in explanation of this
circumstance, that merchants have ed nearly all their current
contracts. However, makers have n supplied during the past
few months with sufficient to keep them c]unegr occupied for a con-
siderable time to come. At the moment the mills have numerous
:]lgemﬁmhm in hand. Sheets—quoted nominally at £6 15s. f.o.b.

verpool—are less brisk than some other classes of iron. Hoops
are in fairly satisfactory demand. Plates are dull at £6 Js. per
ton. Pig iron is well called for at improved prices.

The revival in the shipbuilding trade is proving a good thing for
the district. The chain, cable, and anchor trades are wearing n
more promising appearance than for a very long time. Numerous
and important inquiries are to hand, which point to much activity
amongst the shipbuilders. Some of these inquiries are bei
aeccfted, and makers of chains and anchors in the Tipton 325
Dudley districts, who have long been very quiet, are ing
busy again. More orders might be booked if makers were
willing to accept all the prices offered, but they are not. One of
the firms in the Dudley district is reported to have lately
booked orders for half-a-dozen complete ships’ outfits of cables,
anchors, rigging, and drawing chains, &e. e work is of much
rnlt:;. The of this important industry for 1888 are very
graulying.

The engineering trades of Birmingham have hardly sustained
this year the expectations which were formed of them during the
closing couple of months of 1887. There is not so much activit
in the matter of new orders, though the works mostly keep well
occupied, and certain of them are running relays of men night and
day to execute contracts within the prmﬁgodpﬂriodu. The country
demand is well seconded by orders from Australia, India, the Cape
and South America, for varied classes of machine tools, steam
engines, air-compressors, lifting tnr.-l:la, and general machinery.
Steam and other pumps for irrigation purposes, and mining

machinery, are also going away well to South Africa and the Indian
Empire. Our own Government have of late placed some good
orders for marine engines, torpedo machinery, air-compressors, &c.
Certain of these contracts 1 have noted in this report at the time
of their receipt, .

Messrs. Tangye are steadily en , and one of their most
recently completed contracts is for the horizontal engines for driving
the cable of the Birmingham cable tramway. Another big order
which they are now finishing off is for centrifugal pumps for
Australia.

Messrs. Ralph Heaton and Sons, the Mint, Birmingham, are
busy upon the valuable orders which they possess in ccnnection
with the Chinese Mint contract.

Messrs, GG. G, Bellis and Co. have recently been particularly suc-
cessful in the matter of Government contracts for gunboat and
torpedo boat machinery, and they are also building torpedo boat
machinery for the Government of India. When at the works of
this firm a few days ago, | found them completing large extensions
which will more than double their previous capacity.

Messrs, James Archdale and Co., Birmingham, are turning out
some splendid machine tools at date, and gunmaking and cartridge
drawing machinery isa specialty with them. Government contracts
of this sort are just now under execution. Wire netting machinery
is in large outturn at the works of Mr. E. S. Bond, and Australian
orders are plentiful. Among specialty engines a demand is being
expressed for petroleum engines of increased power. Messrs. A,
Shirlaw, Birmingham, are building a 13-horse power engine of this
description for the Italian Government. For fog-horn signalling
the engines answer admirably. The competition in the trade in
stocks, dies, ratchet braces, and similar tools continues severe, but
makers are steadily engaged on home, Indian, and colonial orders.

The Birmingham works of the Credenda Seamless Steel Tube
Company are just now the subject of a scheme for an extension
to treble their present capacity, in consequence of the conversion
of the company into a limited liability concern, with a capital of
£100,000, Sir Joseph Whitworth and Co., Manchester, where
the other works of the same company exist, are the originators of
the new company, and it is matter for satisfaction in this district
that a scheme suggested some while of removing the business
wholly to Lancashire has been abandoned. The Birmingham works
are very buey, and engineers at home and abroad are increasingly
demanding these seamless steel tubes,

—=m=

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester,—A generally quiet tone has again come over the
iron trade of this district, and although it is exceptional where
makers show any anxiety to press sales, there is a good deal of
iron, bought at prices under the recent full advance, held in
second hands, some of which finds its way into the market at
under what may be termed the current rates, This of necessity

ives a weaker tone to the market, especially as regards pig iron,
in which there is very little buying just now going on, and except
where consumers are compelled to take some special brand, there
are generally cheap second-hand lots offering in the market suffi-
cient to meet the present limited requirements of buyers. Makers
who hold for the full prices which have been ruling recently find
themselves just now practically out of the market, and sales of any
weight are only possible at very low prices, Much the same may
be =aid with regard to hematite qualities of pig iron, which can be
bought at considerably under the full prices quoted by makers,
Manufactured iron is in a much stronger position than the raw
material, but here there is also underselling, and makers are
finding new business rather difficult at the recent advance.

The Manchester iron market on Tuesday brought together the
usual average attendance, but there was only a slow business
doing. For local and district brands of pig iron prices were
generally maintained at about late rates, but outside brands offer-
ing in this market are decidedly easier. Lancashire makers who
have only a very small quanti:;iy of iron to offer are firm at 39s. 6d.
to 40s. tkf., less 24, for forge and foundry qualities, delivered equal to
Manchester, and on small sales they are able to get these fizures.
For Lincolnshire iron 37s. 6d. to 38s. 6d., less 2}, represent about
the average selling prices for forge and foundry qualities, delivered
equal to Manchester, but ls. per ton above these fi is still
being quoted in some instances. Good foundry brands of Middles-
brough ean now be bought readily at 40s. 4d., net cash, delivered
equal to Manchester, although this is 1s. 6d. to 2s. per ton under
what is being quoted for some of the special brands, and Scotch
iron is offering at under the prices which makers have recently
been quoting.

For hematites some makers are still quoting nominally 55s., less
24, delivered in the Manchester district, but where there is any
business doing, considerably under this figure has to be taken,
and occasional sales are made at about 53s, dd. to Hds., less 2},
delivered.

In manufactured iron, although the recent advance has tended
to restrict buying of any weight, there is still a fair business doing,
and as makers are mostly well supplied with orders for the present,
they are very firm at £5 bs. for bars, £5 10s. for hoops, and £6 15s.
to £7 per ton for local and North Staffordshire sheets delivered in
the Manchester district. For steel boiler plates quotations remain
firm at £8 §s., delivered equal to Manchester.

As an item which may possibly be of interest in connection with
the present inflated condition of the metal market, I may mention
that arrangements have been made for offering very shortly for
sale by auction in Manchester about eighty tons of copper.

Ironfounders report more work coming forward, but they are
still not in a position to hold out for any material advance in prices,
and work has to be taken at excessively low rates.

The improvement which is so very generally talked of in the
engineering branches of industry is slow in making itself very
appreciably felt, but there is certainly a steady progress towards
better trade. Innearly all departments inquiries are roore numer-
ous, and are certainly an indication that there is a fair amount of
work coming forward. Cotton machinists almoest without excep-
tion are full of work for some time forward ; boiler-makers are
kept well employed ; locomotive builders have recently secured a
fair amount of work, and makers of carriage, wagon, and general
railway plant have received some fairly large orders. Machine
tool makers, stationary engine builders and general engineers, as a
rule, ave still only moderately employed, but in these branches
there are also encouraging prospects of an improved trade.

A company, with a limited number of shareholders who have
fully subscribed all the capital required, has taken over the business
recently carried on by Mr. Hy. Fourness for the manufacture of
the patent Fourness lamp, and will carry on the works both in
Manchester and Brussels.

In the coal trade business moves on about steadily, with prices
unchanged from last week. There is no pressure of demand for
any description of fuel, and with collieries only in very exceptional
cases working more than five days a week, supplies are ample to
meet requirements, Common round coals for steam and forge pur-

continue rather a drug, and for these and engine classes of fuel
the prices that are being taken are practically no higher than those
ruling during the summer months. The average prices at the pit
mouth remain at about 9s, for best house fire s3 78. to 7s 6Gd.
seconds; and 5s, 6d. to 6s., common house coalsy d= to Js. 6d.,
steam and forge coals ; 4s. 6d. to 4s, 8d., burgy ; and 2s, 6d. for
common up to 3s. 6d. and 4s, per ton for the best qualities of slack.

For shipment there has been a rather better demand, and
for qualities of steam coal delivered at the high level, Liver-
pool, or the Garston Docks, about 7s. to 7s. 3d. per ton has been
ﬁt, but ordinary descriptions can still be bought at 6s. 6d. to

9d. per ton.

ﬂurrfr:—'l‘haru is a better demand for all qualities of hematite
pig iron this week, and business has been on a rather fuller scale,
n!ﬁmugh, ns o matter of fact, makers are not diﬁpaaed to enter

coolies, and its tripod

into large transactions at present rates, which are somewhat lower
on the week, Mixed Bessemer numbers are quoted at from 44s. to
44s. 6d. per ton net, f.o.b., and ordinary forge and foundry iron
43s. 6d. to 43s. 9d. There is more enquiry from consumers for
forward deliveries, as their immediate requirements are well
provided for in the deliveries already arra with makers. Some
steelmakers who do not use their own iron have lately been buying
more largely, while prices are down. This position, however, does
not affect Barrow, where steelmakers use the iron they make them-
selves, and convert itk into uta;l at huna h;sinn..d Stockahu{dmn llT
nerally s ing, although makers do not heold muc

l’i“lﬁﬂ;ﬁﬁ I.rm:lgIr iuﬁnn mlfmh better condition by reason of the fact
that the only dull department during the past few weeks has been
the rail branch, which is now rﬂeuveriﬂg, and a better inquiry is
springing up ; but prices are unchanged, and £4 per ton is still
tE: quotation for ordinary heavy sections net, f.o.b., with lighter
sections at £4 5s, per ton. There is still a full enquiry for steel
shipbuilding material, and plates and angles have been largely
ordered, while enquires are to hand from all sources. Prices are
rather easier, plates being down to £7 per ton net, f.o.b.,, and
angles at £6 bs. Makers in this district, however, are not in a
position to accept many new orders, as their hands are full for
some time to come, There is likely to be a large increase in the
output of Siemens-Martin steel, now that so large a demand 1is
made on this department by shipbuilders. No new orders have
been placed by shipbuilders, but it is probable that the next few
weeks will see a renewal of the activity which formerly characterised
this trade in Barrow. Engineers are better employed, both in the
eneral and marine departments, and they have better prospects.
Vo change can be noted in the iron ore trade, which remains brisk
and steady, at prices varying from 9s. 6d. to 12s. 6d. per ton at
mines, In coal and coke there is a steady trade, and the demand
is improving. Shipping is much better employed than is usual at
this time of the year.

THE SHEFFIELD DISTRICT.
(From owr own Correspondent.)

STEAM coal is in fair demand th hout South Yorkshire,
though prices keep very low. KExcellent coal for locomotive pur-
poses is not making 6s. per ton at several of the pits, In house
coal there is in r&tg:r colder weather, and there is no class of
fuel so susceptible to climatic changes. House coal | from
Gs, 6d. to 8s, 6d. at the pits, No change is reported in iron, though
the advances recently secured are maintained. Steel, except to
the United States, is in brisk demand. All qualities required for
railway material are in request on account of foreign orders for
railway material, chiefly from South America. Colonial work is
heavy in nearly all specialities of railway stock, India and South
Africa showing the greatest improvement. }

Exceptional interest attaches to the expedition the pre-
datory l‘fﬂnniﬂ tribe on the West Coast of Africa, owing to the em-

loyment there of the new Maxim gun, which is being manufactured
E}* [essrs. Vickers, Sons, and Co., River Don Works, Sheffield. 1
have attended several trials of this weapon of precision, which, it
will be remembered, Mr. H. M. Stanley has taken with him to the
Congo. The last experiments were on account of the Chinese
Government, and were witnessed by Lord Li, of the Chinese
tion, and his secretary. Governor Hay, at Sierra Leone,
despatched General Sir Francis de Winton with orders to advance
through the dense jungle to the fortified villages and bombard and
destroy them. The General had only one Maxim gun, *45in. calibre,
and a small 7-pounder. The Maxim gun was carried by two
by two more, while a few others followed in
single file, bearing the boxes of ammunition. At the fort a com-
manding position was assumed for the Maxim gun and 7-pounder
rifled gun, at a range of 450 yards, The enemy—I quote from the
London Telegraph—were in swarms on the wooden towers on the
walls, The 7-pounder opened fire, but the shells stuck in the mud
walls, and were of little use. Then the ‘‘ Maxim,"” worked by Sir
Francis himself, poured a tremendous volley into the nearest tower.
The bullets rained in through the portholes and in between the
planks, killing numbers of the enemy. The breastwork and other
towers were similarly treated, and such was the consternation
created by the rapid and accurate shooting of the gun, that
the Ching Wad tower was evacuated, as well as the other
villages of the same nature, and the chiefs surrendered, and
are now in prison. This success of the Maxim gun i1s no more
than would be anticipated by anyone who, like myself, has seen it
at work and, indeed, fired it. “The little rifle bore is a veritable
spitfire, and it requires an expert at touch to let off a single shot,
tLﬂ vnliaya coming readily. In the larger 3in. size the Chinese will
be the first Power to examples of a weapon which is bound
to be singularly destructive both on sea and land.

The president of the Sheffield Chamber of Commerce, Mr, Charles
Belk, J.P., at the annual meeting on the 26th January, expressed
the opinion that we were on the threshold of a period of moderate

rosperity and steady progress, The question of a canal between
F}mllrnn Sheffield—as recently referred to in THE ENGINEER—was
brought before the Chamber. Alderman W. H. Brittain, J.P., said
he had made inquiries into the matter, and he was assured there were
no great engineering difficulties in the way of a canal between the
two places. The undertaking wasone of such immense advan
and could be done with such little outlay of capital, that at the
earliest opportunity they should consider the scheme at the meet-
ings of the Council of the Chamber. Mr. G. F. Lockwood—the
ex-Master-Cutler—who succeeded Mr. Belk in the presidential
chair, thoroughly agreed with Alderman Brittain's remarks as to
the pro canal. The Manchester Canal, he said, was now
started, and if it was a success—and he hoped it would be—he did
not think there would be any difficulty in pressing forward and
getting other canals in the country. He thought it was very
short-sighted policy that the railway companies were permitted to
buy up the canals in the past, and regarded it as an important
step that in the bill which was abandoned last session a stop was
put to the railway companies buying u nnly more canals,

Mr. Ritchio—the President of the ﬂxn Government Board—
speaking at Sheftield on the 30th January, gave much satisfaction
by his announcement that the Government intended to make 1888
an English and Scotch session. Special gratification was expressed
in commercial circles here, that the question of railway rates and
limited liability were to be a part of the Ministerial programme.
No town in England has suffered more from the present applica-
tion of the law of limited liability than Sheffield. At the end of
last year the result of inquiries into limited liability companies in
which this district is interested was to bring out a net loss in
depreciated capital of nearly £4,000,000. This simply represented
the difference between the called-up amount and the market price
of the shares, and was altogether exclusive of the losses sustained
h{: those who bought their shares at a premium, and of companies
which have altogether disappeared in hqudation,

THE NORTH OF ENGLAND.
(From our own Correspondent.)

NOTWITHSTANDING fluctuations at Glasgow, the prices of Cleve-
land pig iron are fairly well maintained. There was but a mode-
rate attendance at the market held at Middles h on Tuesday
last, and owing, no doubt, to the vircumstance that it was the last
day of the month, sales were neither numerous nor large. No.
3 g.m.b., for prompt delivery, bas been maintained at 32s. per ton
for about three weeks, and there is a prevalent feeling that the
lowest has been reached, and that higher prices will be realised as
the spring advances. There are not many inquiries for deferred
supplies at present. Buyers are willing to give 32s. for delivery to
the end of the quarter, but sellers ars holding back in the hope of
doing better when shipments to the Uontinent recommence. There

is a steady demand for forge iron, the price ranging from 3ls, to
3ls, 6d. per ton,
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Stevenson, Jaques, and Co.'s current quotations: *‘* Acklam
Hematite,” Mixed Nos.,, 45s. per ton; *‘ Acklam Yorkshire,"
Cleveland, No. 3, 35s.; *‘ Acklam Basic,” 33s,; *‘ Refined Iron,”
hematite and Cleveland, 65s. to 55s.; ““Chilling Iron,” 53s. to 60s.
net cash, at furnaces,

Warrants are greatly influenced by the frequent changes at
Glasgow, The price on Tuesday last was 31s. 10d. per ton, as
against 32s, 73&.,, which figure was reached on the previous Tues-
day. At Middlesbrough holders ask 32s, to 32s, 3d., but little or
no business is being done.

The stock of pig iron in Messrs. Connall and Co.'s Middlesbrough
store increased 647 tons during the week ending the 30th ult., the
quantity held on that day being 347,724 tons,

Shipments since the commencement of the year have been so far

very good. The exports of Eig iron between the 1st and 30th ult.
:;l;]nunted to 57,464 tons, and of finished iron and steel to 54,310
8.

The demand for manufactured iron is good, and makers continue
to book orders at the prices which have ruled since the middle of
December.

The report of the accountants to the Durham Mineowners' and
Miners' Associations for the quarter ending December 31st shows
an increase in the price of coal sufficient to warrant a rise to the
extent ‘:t:“}j r cent. 1n miners’ wa

The i-monthly report of the accountant to the North of
England Board of Conciliation and Arbitration has just been issued.
It sets forth that during the two months ending December 3lst,
1887, the average net selling price of manufactured iron was

£4 12s. 0-87d. per ton. The average during the previous two
months was £4 12s. 6'dd. It therefore appears that the price
realised by the finished iron makers was on the decrease up to the
end of last year. The output, however, seems to have increased,
as during the period under consideration 6333 tons more iron were
manufactured and sold than during the preceding period. Inas-
much as prices have distinctly risen from 10s. to 13s. per ton of
late, it is clear that the above unexpected result as regards price
must be due to the books of makers being overladen with old low-
Enaad contracts. This adds one more proof to the oft-stated

eclaration that months must always intervene between a rise of
‘éluntnhnna and any benefit being received by the manufacturers

erefrom.

The annual meeting of the Board of Arbritration was held at
Darlington on the 20th ult., and was largely attended. The report
of the Standing Committee is a somewhat 1mportant document. It
shows that the number of operatives subscribing to the Board is
now 3712, being an increase of 272 on the number on the books in
July last. The balance in hand is £644 12s, 10d. The expenditure
during last year amounted to £970 Js. 3d., a fact that shows that
conciliation and arbitration are luxuries which cannot be had with-
out paying somewhat heavily for them. A great many disputes

were settled during the year, including several relating to the
manufacture of steel. This raised an important point. Hitherto
the Board had existed for the benefit of the manufactured iron
trade, as indeed its title implies. Latterly, however, as the manu-
factured iron trade has been on the decrease and the steel trade on
the increase, its services have been in considerable request for the
adjustment of disputes arising in the last-named industry, But
only when both employers and employed have been wiiling to
abide by its decision has it been able to deal with these cases ;
it has had no compulsory power. It was announced at the mecting
of the 30th ult., that the standing committee recommends that as
soon as may be the title of the Board shall be altered, so as to in-
clude the finished steel as well as the finished iron trade. The
operatives generally and the employers, with a single exception,
are of opinion that the time has arnved when this should be done.
Effect will be given to the resolution, by means of a new bye-law,
during the present year, and in January next the title and the
rules will be permanently altered to suit. The Board of Arbitra-
tion has now entered the twentieth year of its existence, and
though its operation has been somewhat costly, it has, in the lan-
age of the chairman, been an ‘“‘untold blessing" to the great
industry for which it exists,

The dispute between Messrs. Bolckow, Vaughan, and Co. and
Lloyd's Committee has been settled. The mapufacture of steel
for shipbuilding purposes has been resumed at Eston, and Lloyd's
ins rs are again permitted to visit the works, and inspect and
test as heretofore, e settlement has been the result of Mr.
Dale's investigation and report, followed by certain changes made
by the company, and which have been pronounced satisfactory by

oyd’s Committee.

NOTES FROM SCOTLAND.
(From our own Correspondent.)

THERE has been a want of animation in the Glasgow pig iron
market this week., Very little speculative business, comparatively
speaking, has been done; but prices have, on the whole, been fairly
steady. The ironmasters are agreed that while the exports are
not quite up to the mark, the home consumption is larger than
usual, a fact which is also apparent from the coastwise shipments
of pigs to date, showing an increase of 6000 tons over those of
January last year. The constant activity in the malleable works
accounts for this improvement, which there is reason to believe
will continne during the greater part, if not the whole, of the
current year. The past week's shipments amounted to 6669 tons
against 7988 in the corresponding week of 1887, Our best customer
for pigs is still the United States, and it is noticeable that the
export trade to Australia has begun well, the shipments there
showing a considerable increase. A small quantity of iron is now
being added to the stock in Messrs. Connal and Co.'s Glasgow
stores. Since last report an additional furnace has been put in
blast at Glengarnock Ironworks, and there are eighty-three blowing
against seventy-six twelve months ago.

The current values of makers' pigs are again somewhat easier,
Coltness, f.o.b. at Glasgow, No. 1, is quoted at 50s.; No. 3, 44s.;
Langloan, 49s. and 44s.; Calder, 48s, 6d, and 42s, 3d.; Summerlee,
90s. 6d. and 44s.: Gartsherrie, 46s. 9d. and 43s. 3d.; Carnbroe,
43s. and 4ls.; Clyde, 45s. 6d. and 41s, 6d.; Govan, 42s. 6d.
and 40s. 6d.; Monkland, 42s. 6d. and 40s. 6d.; Glengarnock, at
Ardrossan, 47s. 6d. and 42s.; Dalmellington, 43s. 6d. and 4ls,;
Eglinton, 43s. and 40s, 6d.; Shotts, at Leith, 48 and 45s.;
Carron, at Grangemouth, 47s. 6d. and 43s, 6d.

There is a steady and good business in Scotch hematite pigs,
which is being consumed in large quantity for the purposes of the
steel manufacture,

The iron and steel manufactured trades both keep very busy,
and while the amount of new work being placed at the moment is
admitted on all hands to be small, there is no quotable change in
the prices.

The past week's shipments of iron and steel goods from Glasgow
embraced locomotives to the value of £4400 to Bombay; machinery,
£9441; sewing machines, £1515; and general iron manufactures,
£29,000, a hopper steamer with machinery being in addition sent
out to Egypt. She is valuen at £7300, and she steams out to her
destination,

The coal trade is fairly active, there being a good demand for
manufacturing purposes, while the cold weather has quickened the
demand for domestic use. There was dispatched from Glasgow
26,781 tons, Greenock 150, Ayr 8051, Irvine 2056, Troon 5500,
Ardrossan 1885, Burntisland 7938, Methil 3630, Leith 672, Grange-
mouth 9264, Bo'ness 4846, Granton 660, and Port Glasgow
total 72,517 tons, as compared with 54,592 tons in the same week
of 1887. There is practically no change in the quotations for the
different sorts of coals,

There is considerable unrest among the colliers in the différent
mining districts. Resolutions have been passed by Lanarkshire
miners to the effect that “in view of the improved trade of the
country, and the enhanced value of coal, a vigorous agitation

ek

should be forwarded to improve wages and to promote union.” The
secretary of the Shale Miners' Union has been instructed to com-
municate with the Mineral Oil Association and the various oil com-
panies, asking back the remaining part of the reduction, so that
the w may be restored to what they were in July last year.
At many of the collieries in Fife, notices were I d with the
employers on Saturday last that fifteen days from that date the
men would finish present contracts, This action of the men
meant to resist a curtailment of 10 per cent. in their wages.

During the past month twelve vessels, with an aggregate of
13,056 tons, were launched from the Clyde shipyards, as compared
with ten of 15,980 tons in the first month of last year. All the
launches were steamers, with the exception of one sailing vessel
and a lifeboat, and the greater part of the tonnage was of steel.
Contracts for new vessels aggregating about 15,000 tons have been
booked during the month.

WALES AND ADJOINING COUNTIES.
(From our own Correspondent.)

THE steady improvement that is going on in the coal trade is
bringing into the market a few decent properties that will soon be
caught up. One of these, in the Mynyddyslwyn parish, Newport,
is certain to tempt, the character of the coal being of high value
and scarce. I see that Rhondda No. 3 is, as forecast, going steadily
up. It is now quoted at 8s, 3d., showing an advance of ls. from
wll:.'\at it was a few months ago. This class of coal, like the 4ft.
smokeless, is far below the price it should be, considering how
small its area is getting. Best steam coal is not so much advanced
as most expected. Cardiff quotations were only 9s. to 9s. 3d. on
Monday, and since prices have remained the same, though tirm at
that. Good kinds can yet be bought for 6s, at git, 8s. to 8s. 3d.
at port. Small steam is quoted from 4s, 3d., and as the demand
is improving, will very likely be advanced. One of the most scarce
of coals is small house coal ; for this 6s. 8d. is given readily. Its
coking properties are good, and the works on the Hills, especially
Cyfarthfa and Dowlais, are large consumers,

I recorded last week the loading of the Asama at Cardiff. It
steamed away with the enormous cargo of 5000 tons of coal—the
largest yet cleared from this port. Some idea of the large Rhondda
collieries will be given by noting that several of them are able to
load two such vessels weekly.

Last week's coal trade at all the ports was a good one. Cardiff
cleared over 170,000 tons. Many of the cargoes were tine, For
instance, five vessels cleared 11,500 tons, and nine others took
between them 10,560 tons,

Swansea suffered from a deficiency of tonnage, but, as it was,
sent away a good average, and Newport continues easy.

The Aberdare colhiers continue to exercise themselves in
““ federation” movements. On Monday there was a meeti
of fifty-nine delegates representing over 35,000 colliers, an
an executive committee was formed with president and secretary.
Local committees are also to be appointed, and addresses given.
The first is to be an organisation. [t is to be hoped that the
society will au;;;mrt all good movements, and aim especially at
nourishing the Miner's Provident Institution.

The coaling cranes invented by Sir W. T. Lewis and Mr. Hunter
are doing excellent work. They were especial objects of interest
when the Roath Dock was opened, and were fresh then from the
hands of that well-known firm, Walker and Co., Leeds. Since then
they have come up to fullest expectations, and for rapid shipment
are unsurpassed. A few instances of this may be given. One day
last week the steamship John Dixon was put under the cranes at
8.40 a.m., and by twelve 1101 tons had been put on board. This
was at the rate of 340 tous per hour. Even this was eclipsed next
day, when the Ambient was loaded. In this case 200 tons were
put in twenty-eight minutes, or at the rate of 428 tons per hour.
In former times rapid shipments have been accomplished under
high pressure, but only to the damage of cargo, the coal suffering
in a serious manner. In the working of these cranes the coal is
shipped in very much the same state as when the collier placed it
in his tram. Certainly it may be said to be as good as when it left
the screens.

What with great outputs that come up well to demands, and
rapid despatches by the Taff and Rhymney lines from the collieries,
and these exceptional feats of shipment, substantial benefit is being
rea by the coalowner, as a steamer delayed at port is a costly
infliction.

The Taff Vale dividend 1s to be 13 per cent.
cent. Barry shares are going up.

The Taff Vale and Bute Dock amalgamation is still keenly dis-
cussed, and I hear from many quarters confidence expressed n its
passing. The Barry, which 1s to be completed by the autumn, is
expected to take away from the Taff more than two-thirds of its
Rhondda coal. In the face of this, the working of the new line to
Newport from Pontypridd, and the opening of the Rhondda and
Swansea, amalgamation would seem to be practical wisdom.,

Swansea means to have a good slice yet of the Rhondda coals,
They are the only things needed to make the port a more
formidable rival to Cardiff. With Rhondda coal, and a day and a-
half nearer France, she will lessen Cardiff exports.

No less than 300 applications have been received for the position
as superintendent of Swansea Harbour. Mr. Capper's remarkable
ability and energy have made his successor’s task a great one. He
must be a good man to fill the vacancy.

Sir John Jones Jenkins, at a bank meeting at Swansea this week,
referred to the tin-plate market, and as he is largely interested,
his remarks were hstened to with attention. He states that a
proposal had been made for a combination between the tin-plate
trade and the French syndicate, but it had fallen through. In his
u‘}ﬂniml they would soon see tin down again to its normal value,
With regard to the combination in tin-plate alone, that is going
on steadily, and one of the first results is that there will soon be a
limitation to make. It was proposed at the Exchange this week to
stop make at 6 p.m. every I'riday. This will reduce the make one-
sixth—that is 1} million boxes per annum. Nothing is yet decided,
though the leading makers have quite made up their minds to lessen
make in one way or the other, ?hnv&.all along looked upon this
step as unnatural, and not itkely to be effective. It has been tried
several times,

The exports of tin-plates continue about the average. Quota-
tions are unaltered ; buyers slightly backward, but makers have
good orders and are not disposed to entertain any falling off in
price,

In steel, rails are not quite so firm, and the 2s, 6d. advance in
price bas been taken off. Bars and blooms are unchanged, and
works, on the whole, continue a busy trade. At present I imagine
that Cyfarthfa is taking the lead. especially with its tin bar. Care
in selection of ores and in the make has resulted in the production
of a bar which now stands Al in the market, and the demand, I
hear, is excessive.

A formidable competition to most of the new works is coming
into the field—the Treforest Works, Their position, twelve miles
nearer to Cardiff, and on the side of the line to Newport and to
Barry, as well as convenient for Swansen, will make these works
a powerful rival.

Rhymney, 8 per

NOTES FROM GERMANY.
(From our own Correspondent.)

THE tendency of these markets continues firm, although it would
appear as if the convention period had arrived at its zenith, for if
the news from certain quarters be correct, some of the covenanted
groups have already exceeded the limitations fixed, so if this were
to be repeated the days of the grand convention would be num-
bered. Again, the case of boycotting on the part of the crude
iron convention, mentioned last week, is also calling up a voice in

some of the press organs, insinuating that if such practices
continue to the detriment of the wrought iron industry, the
Government may be induced to interfere, which, of course, would
give a death blow to all similar combinations, but it is hardly
likely Government would meddle in the matter, though who can
say to what lengths paternal Governments will or will not go? Be
this as it may, there is nothing but the slight duty to prevent the
importation of pig iron, if the convention acts unreasonably. The
demand generally is brisk, especially for forge and basic pig ‘u'-:mli
which are only procurable with difliculty from the smelters, an
which accounts for prices suddenly jumping up as they do: but
most other articles have a decided ascending tendency, and have
been well maintained, so it cannot now be long before all manu-
factured goods take a flight upwards, in accordance with the actual
rise in raw materials,

From Silesia the reports are most satisfactory. The wire-rod
mills are quite deluged with specifications for present and spring
delivery ; all factories dependent ui)on this material are also very
busy. The steel works are compelled to work night turns to com-
plete orders, and works are being enlarged. The iron forges and
rolling mills have as much to do as they can accomplish, and the
whole of the works are in operation. Plates are in so much request
that customers are with difficulty promptly served, and as to the
blast furnace proprietors, they are satished too, as what pig iron
is not contracted for goes off as quickly as made, and all the prices
are satisfactory, as they are mostly regulated by the conventions
on a paying footing. From February 1st the Breslau iron mer-
chants have announced that they shall advance present list prices
of plates. A : _

As regards the Rheinland and Westphalia, the demand for iron
ores keeps up and has, indeed, somewhat increased, which is only
a natural consequence of the blast furnaces being so busy., Roasted
steel-stone costs up to M. 13-20, while Spanish ore is noted 16 at
the wharf on the Rhine at Duisburg or Ruhrort, equal to nearly
M. 20 at the furnaces. The prices of pig iron, with the exception of
Spiegel, have remained nearly unchanged, but have a rising mnclina-
tion, which is likely soon to lead to higher rates, in consequence of
all the limestone quarries of the district having been bought
up by a single company, which will now enjoy a ect mo-
nopoly of the limestone requisite for the blast furnaces. A
rise of 1} to 2 M. has taken place since this was written, and
the convention at the enhanced prices has contracted for
the output of most furnaces for the first half of the year, and
in some cases bevond. Spiegel iron has made a jump from M. 54
to 58 for 10 to 12 p.c. Mn.; while 20 p.c. is noted up to 74 p.t.,
and this without any apparent cause to outsiders, as neither for
export nor inland has the demand increased. Forge pig cannot be
brisker, and many works have closed contracts for all their output
up to June. Prices range from M. 50 to 52, and even 53 for best
sorts. Luxemburg has gone up 4f., and is now selling at M. 39 to
40, whilst the sales office declines to make any new sales just at

resent. Foundry pig goes off well at old convention list prices as

ately given. Bessemer is noted 53 to 54, basic at 45 p.t., and is in
much request.
The pig iron production, including Luxemburg, bas been for

December last 359 867t. ; forge and spiegel, 175,569 ; Bessemer,
34,330; basic, 106,901; and foundry, 43,06/. From January lst to
December 31st, 1887, 3,907,364 against 3,339,803t. for the like
eriod 1886. If the average production for the last three months
e taken 350,000 t., this would equal an output of 4,200,000 t. per
annum, but the production is inereasing at a rate which would
make it quite equal to 4,400,000 t., to say nothing of the 160,000 t.
imported each year. This exceeds very much indeed all require-
ments, besides the Russian market, which formerly took large
parcels, being now closed inst the country, so a little sooner
or a little later in the year a point will arrive when either prices
must come down or output be decreased. The finished iron trade
is announced to be in a healthy state of development, as prices are
firm and paying ; nevertheless, the rolling mills complain of
the inequality between their prices and those of the raw materials
becoming more and more pronounced, which diminishes their
profits. For the interior orders for merchant iron come in sufficient
numbers to keep the works employed for the present, but there is
little doing for export, and these prices are very low. It is in con-
templation to fix a higher list price soon. Just the same may be
said of hoops, only that the works bave inland orders assured for a
greater length of time, the price remaining M. 137:50 to 140 p.t.
There is a little more doing in boiler and heavy plates, December
showing an increase over November of 5000 {., and many more
orders are expected this month than last, yet this branch is not
brisk. Nevertheless a rise of M. 15 to 20 is talked about, but
which is not to be thought of yet awhile. For the season the sheet
mills are running briskly, the price being still M. 184, but which
was to have been raised last meeting of the convention. To keep
step with forge pig, the rise has, however, been postponed to see
what Silesia does in this respect. Anyhow, a rise must soon
take place. The wire rod branch is not quite so flourishing as
it was, inasmuch as the export business is not brisk at all. e
inland trade is good as far as orders are concerned, but the price
is low, so much so, indeed, that it is nearly M. 20 below bar iron,
and for that reason the mills are endeavouring to get rods of, say,
10mm. classed as bars. There is a great over-production. It is
too early after its formation to say what the mew convention has
already done or will accomplish. Well-informed authorities are
not inchined to give it a long lease of existence, one reason for
which being that some of the largest works bave not joined, about
which there is much tribulation, and they are accused of having
little regard for the German iron industry by not so doing, the
other reason is that the question of quality will probably cause
the convention to be wrecked., It seems almost an impossibility
to get the g‘rricaa ap, and the only means then left is to decrease
the output i to 74 per cent. The same depression and arguments
were observable because only one-fourth of the wire nail factories
have joined their convention, but the wire spring and light chain
factories have formed one now, so it is hoped wire rods for domestic
consumption will be kept in good request and no more lowering of
prices take place. There 1s nothing new to say regarding the
machine shops and foundries, except that the latter in Silesia,
where, amongst other things, a great deal of pottery and light
castings are cast direct from the blast furnaces, have formed a
common sales-office at Gleiwitz. The constructive works in iron,
as roofing, &c., are busy still, and the boiler shops have more work
in hand. The wagon factories have now got work for a length of
time, and driblets are still coming to them from the State
directions all over the country, also locomotives are being given
out, but the prices received for them are by no means extravagant.
The brass foundries are full of orders, and a much needed rise in
rice has taken place, so that bronze castings are now quoted

. 2720, phospor bronze 2-30, red brass, 220, and smithed copper
tuyeres 360 p. ko.

he coke trade has become especially active ; what with forcing
the old to a higher output, and the starting of fresh blast furnaces
in Westphalia, Rheinland, the Saar district, and Belgium. In fact,
more furnaces would be blown in if coke could be immediately
procured for them.

In Belgium pig iron continues very searce ; the rolling mills are
not as busy as they were, because export buyers refuse to give the
advanced lincaa, and the export of girders is slack, except to
England. 1In fact, the whole trade seems just now to be existing
on complaints, for the coke makers grumble at the coalowners
about the price of dust coal for coking ; the blast furnaces at the coke
makers and the rolling mills at the high price of pigsand coals; and
at the buyers for not coming forward with more orders. F
pPig cost 46f.; foundry, 48 to 49 ; merchant bars, 120. Coal 15
exceedingly tirm.

The French iron trade has taken a marked turn for the betterin
an upward tendency all round. Pig iron has gone up to 46f. for
fm;fﬂ and 56 to 60 for foundry, while merchant iron has kaqt m
an

d is now 130 at works and 145 at Paris, and girders are
135 p.t. respectively.
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AMERICAN NOTES.

(From our own Correspondent.)
New Yonrk, Jan. 18th, 1888,

_Tue blizzard throughout the North-West, cspe-
cially in the territory of Dakota, has been excep-
tionally severe. Entire families have been lost,
live stock has been frozen by the hundreds in
stalls, milroads are blockaded, and trains are
from fifty to one hundred hours late. The snow

ughs are bard at work, and in a few days will

ve the trans-continental lines once more open.
The winter has been the most severe for years,
The most im nt matter in financial and indus-
trial circles to-day is the attitude of the Readin
Railroad and miners’ strike. They have combined,
and will appeal to organised labour throughout
the country for funds to maintain them in their
strike against the Reading Company for the next
six months. The impression is gaining ground
that the Reading Company is making a mistake ;
but the officials still insist that they are able to
bring their rebellious workmen to terms. Several
hun establishments will be out of coal in ten
days. Bituminous coal will be used in place ; but
the supply of bituminous mines within reach of
the Atlantic Coast is not regarded as sufficient
for the extraordinary requirements that will be
presented.

The iron trade is quiet., In metals there is a
moderate degree of activity, The market in tin-
plates closes strong. Tin is in quite active de-
mand in a retail way. Large lots are seldom sold.
The copper market hmtniman irregular. The
copper syndicate bhas closed a contract with the
Rio Tinto Ca:ﬂlnn}- for its entire product for
three years. e same syndicate has made con-
tracts with two or three other heavy producers in
the North-West. The exports of copper since
the first of the year have been 1,843 805 1b.,
against 272,5001b. same time last year; and of
copper matte and ore, 1,983 530 1b., inst no
exports last year to this date. Lead is offered
freely at 4-00, sales at 480, Spelter is in active
demand at 5ic. Sheet zinc is sold at 6c. Steel
rails are quoted dull at 32 dols. to 33 dols.; wire

40 to 41; old teec rails, 22dols, Double-
h rails would find buyers at 22-50 dols., but
the asking price is 23 dols., and stocks are light.
The general situnation in the iron trade is satisfac-
tory, although business is moderate. Advices
from the interior show a general curtailment of
demand, owing to cold weather. The exports of
tin to the United States from Holland for 1886
were 473 tons, against 916 tons for 1885 ; for nine
months of 1857 the exports from Holland were
204 tons, against 360 tons for nine months of
1886. The production of pig iron last year was
6,433,851 tons, against 5,&94,542 gross tons for
1886. The production is being increased, parti-
cularly in the Southern States., At this time 143
bituminous furnaces are in blast, producing
83,101 tons fPer week ; 110 charcoal furnaces, pro-
ducing 9166 tons per week; 118 anthracite fur-
naces, producing 38,206 tons per week,

NEW COMPANIES.

THE following companies have just been regis-

Ciem Irjon Slate Quarry Company, Limited.

This company was registered on the 2lst ult.,
with a capital of £5000, in £10 shares, with power
to increase, to lease from Mr. Parry Lloyd the
Cwm Slate Quarries, parish of Llanwrfyd, county

of Brecon. The subseribers are :—

Shares,
P. Lloyd, Glasbury, Radnor .. .. .. .. .. 10
J. Davies, Builth, ﬁr'emn, wine merchant .. 10
HHE:I Bennett, Builth, Brecon, surgeon 10
R. W. E. Owen, Bulilth, Brecon AT 10
M. Vaughan, jun,, The Skvens, Radnor. . 10

R. B. Jumes, Llan d, Brecon, merchant 1
B. Jones, Llanwrfyd, Brecon, hotel keeper ., 10

Registered without special articles,

The Discoveries Company, Limited,

This company was registered on the 19th ult.,
with a capital of £20,000, in £10 shares, to deal in
all kinds of novelties and to manufacture and
trade in goods of every description. The sub-
scribers are: —

Shares.
A. Bﬂn.;'rutt. 28, High-street, SBydenham, shorthand

WEADEN  vh wa .45, ss . e . &% . 58 e . s _ma

J.-.':‘.I.I:; Purchase, 11, Queen Victoria-street, soli-
r " i L] L LI - W & I I - -
E.t:i.t Purchase, 11, Queen Victoria-street, archi-
'E LR | L LI ] L] & # O W o - o W
T. G. Davis, Richmond Lodge, Hornsey .. ..
W. 8. Oliver, 15, G -street, E.C., engineer .,
W. 8, Bimpson, C.E., Battersea Park-road .,
P. Brown, Friern Park, North Finchley

Mcst of the regulations of Table A apply.

e g Il e

Folding Gate and Shutter Company, Limited.

This company was registered on the 20th ult,,
with a capital of £60,000, in £1 shares, to acquire
the letters patent No. 2189, dated February 17th,
1885, granted for ‘‘Folding steel gates and
shutters,” and for such purposes will adopt an

ment of the 12th ult., entered into with

. W. Bodwick. The subscribers are:—

J. W. Morris, Thormers.chambers, Fenchurch-
G T, Diiver, 0, Thibieia-otivok Woat, wichitoct . )
o e ver, 5, V architect .. 1
Colonel J, H, Smith, Hﬂhﬂtnn.ﬁmy s 1
F. Warburton Stent, C.E., Gracechurch-buildings 1
J. M. Gottrell, Cam Park, Twickenham .. 1
Emest Baker, 7, John-street, Bedford-row, valuer 1
1

R. J. Drinkwater, 14, Hill-street, Knightsbridge

The number of directors is not to be less than
three, nor more than seven; qualification, £200
in shares; the subscribers are to nominate the
first ; remuneration, £750 per annum, and a sum
equal to one-tenth of the net profits remaining
after payment of 10 per cent. dividend.

Manila Railway Company, Limited,

This company was registered on the 2ith ult.,
with a capital of £500,000, in £10 shares, to acquire
the concessions, rights, and privileges relating to
a railway from Manila to Dagupau, in the Isle of

Lazon, with power to maintain the said railway, |

and any other railways or public works autho-
rised by concession of the Spanish Government,
or of the Philippine Islands. The subscribers
are :

Shures,
F. J. Irwin, 41, Sistovi-road, Ballam .. .. ..
A. B. Curtis, 1, Honeywell-road, Wandsworth

Common, cle¥k .. v o v se  os
W. F. Wayte, 92, Godolphin-road, ¢clerk. .
REET Lo ek

M. Elvysohn, 20, Pall ‘o
G. Bell, 30, Wildash-road, 8 E., mufnul!r G
R. 1. McLaren, C.E., 10, Sonth Vale, Blackheath
C. R. Leighton, 13, Croftdown-voad, Highgate,
1 R R O T B AR T 1
The number of directors 1s not to be less than
three, nor more than ten ; the subscribers are to
appoint the first, and act ad (aferim ; qualifica-
tion, £500 in shares or stock; remuneration,
£3000 per annum, £30,000 of the shares are to
be 7 per cent. cumulative preference shares.

General Cycle Svpply Company, Limited,

‘This company was registered on the 24th ult.,
with a capital of £5000, in £1 shares, to trade as
cycle manufacturers, general merchants, ma-
chinists, millwrights, machine and engineering
tool makers. The subscribers are: -

Shares,

W. Forbes, 79, Cambridge-street, S.W, .. 1
H. B. Ironside, Foots Cray, Kent .. .. .. 1
C. M. Roberts, 38, Milton-road, Acton, clerk .. 1
D. Wheeler, Bromley-road, Beckenham., .. .. 1
J. Fisher, Lewisham, builder .. .. .. .. 1
T. W. Gowen, Walthamstow, clerk.. . .. 1
H. W. Murray, Stoke Newington, clerk - 1

The number of directors is not to be less than
two, nor more than seven:; the subscribers are to
appoint the first two; qualification, fifty ordinary
or two founders’ shares. The remuneration of
the board will be £50 per annum on each issue of
200 shares. Mr. W. J. Endersley is appointed
managing director at a salary of £200 per annum,
to be increased at the discretion of the board.

J. F. Blyth and Company, Limited,

This is the conversion to a company of the
business of ironfounders and engineers earried on
hg' J. F. Blyth and Co. It was registered on the
18th ult., with a capital of £10,000, in £1 shares.
The subscribors are :—

Shares,
‘H. Rogers, Clifton, Bristol, manufacturer .. .. 1
*J. F. Blyth, 01, Queen Victorin-street, engineer 1
J. W. Newall, Manor Park, Essex, engineer 1

R. T. Strangman, 101, Leadenhall-street, secre-

Y OACOMPANY .. ov s a5 sv ws  we 1
“R. Raffety, Lee, Kent, manufacturer .. .. .. 1
Alex, Kerl, 14, Great Winchestoer-street, solicitor 1
H. C. Murchison, 8, Austin Friars, secretary to a

company .. .. . 1

The subscribers denoted by an asterisk are the
first directors; qualification for subsequent direc-
tors, 100 shares; remuneration, £300 per annum
to the managing director—Mr. J. F. Blyth—£100
per annum to the chairman, and £30 to each
other director,

Patent Hydraulic Freestone Company, Limited.

This company was registered on the 23rd ult.,
with a capital of £10,000, in £1 shares, to acquire
and work the letters patent No. 4927, dated 10th
November, 1881, relating to the manufacture of
artificial stone. The subscribers are:—

Shares.

J. R. Smith, 17, Lowfield-road, West Hampstead,
glass manufacturer .. .. .. .. w0 ows e
T. Farrow, 5, Selby-road, Leytonstone ..
W. R. Woolston, 84, Mark-lane.. .. .. .. ..
W. H. 81 , 84, Waddon New-road, West Croy-
don, cler ae ca NA” SN AW i) JwE o0k
J. Roberts, 14, Union-cowrt, B.C. .. .. ..
T. R. Pyrke, 242, Romford-rond, E., traveller ..
. H. Kirk, 9, Lamb-lane, Hackney, accountant 1

The number of directors is not to be less than
three, nor more than seven, every member being
eligible. The subscribers are to appoint the first
directors, and the company in general meeting
will determine remuneration,

"o

1
1
1
1
1
1

Patent Improved Sea Bathing Mackine Company,
Limited,

This company proposes to trade as proprietors
of bathing machines and bathing establishments
in the United Kingdom or abroad, and for such
p s to purchase the letters patent No. 12,411,
dated September 30th, 1886, It was registered
on the 25th ult., with a capital of £15,000, in £1
shares, with the following s first subscribers:

Shares,
0. McCrea, Brixton, ¢lerk .. .. .. .. .. ..
D. Brown, 2, Cambridge-terrce, Fulham, clerk . .
E. E. Allen, Chelsea, engineer .. ..

— —

T. Pittman, 7, Humphrey-street, Old Kent-road,
IUHETIE  on “THE. e Ve e O e D 1

W. Walmisley, 3, 4, and 5, Queen-street, E.C.,
engineer % 1

F. Birkenshaw, 26, Hillfield-road, West Hamp-

stead, secre o T T i o 1
J. Mitchell, 62, Howard's-buildings, Mile End,

ERONDEE - s wind » slad il =W stk SlGd e ) o) 1

The subscribers are to appoint the first directors.
The number of directors 18 not to be less than
three, nor more than six; qualification, fifty
shares; remuneration, £50 per annum, with £10
additional for the chairman. Mr. Oliver Pitts,
of 56, Gladstone-street, S.E., and Mr. D. G,
Deacon, of 1, Holland-road, Brixton, are respec-
tively appointed manager and secretary.

Pullic Streets Lighting Company, Limited,

This company was registered on the 20th ult.,
with a capital of £10,000, in £1 shares, to carry
on in all branches the business of a public and
private lighting company, and to produce and
trade in all apparatus, appliances, and things
used in connection therewith. The subscribers

are:—

Shares,
J. Cawdy, 40, Queen-street, merchant .. a
H. 8. King, 5t. Swithin's-lane, engineer .. ..
H. B. Bartlett, Bow, contractor .. .. .. ..
J. P. Cawdy, S8idcup, iron merchant .. -
T. J. Davies, Dulwich, iron merchant ..
H. O, Mellor, Marquis-road, N, solicitor ., ..
W. E. Breakspear, Tottenham, accountant .. ..

The number of directors is not to be less than
three, nor more than five; the first are Messrs.
Hubert Barrow Doo, Frederick Hill, and Edmund
Herbert Stevenson; remuneration, 25 per cent.
of the net profits after 10 per cent, dividend has

been paid,

-
e e

Skytwyr Copper Miunes, Limited,

This company proposes to acquire certain
copper mines, buildings, and a u)urtannnues,
situate in the county of Nedenws, Norway, upon
terms of an agreement of 19th ult. between the
Nedenws Copper Company, Limited, and Henry
(Charles Murchison. It was incorporated on the
21st ult., with a eapital of £120.000, in £1 shares,
the whole of which will be allotted, credited as
paid up to the extent of 15s. per share.

Bhares,
A, lﬂ.kThiﬁelt,tm, 20, Queen's-termee, Peckham,
J. H. Murchison, 8, Austin Friars, director. .
A. B. Wymond, Imperial Club, E.C. .. .. ..
H. C. Murchison, 8, Austin Friars, secretary to a

company e TN s 1
Hmill::r Yerden, 14, Great Winchester-street, soli-
A. Kerly, 14, Great Winchester-street, solicitor ..

erly, 14, Great Winchester-street, soli-

e

P

AW,
citor “F S e 1

The number of directors is not to be less than
two, nor more than five; the first are Messrs, C,
Macdona, David Macfie, Alexander C. Macfie,
and Sidpney Sharp; qualification for subsequent
directors, 500 shares, The remuneration of the
dir?cturi will be at the rate of £100 per annum
each.

Stannaries Company, Limited.

This company was registered on the 18th ult.,
with a capital of £10,000, in £1 shares, to carry
on the business of miners, potters, brickmakers,
quarrymen, engineers, and contractors, The sub-
seribers are : —

Shares
J. Fraser, M.E., Carnarvon B w5 | ar A 1
W. J. Antram, 268, Shirland-road, W., shorthand
writer e R S  hanl -
W. E. Bacon, 17, Ironmonger-lane, clerk
8. J. Chisholmn, 12, Pancras-lane .. .. ..
H. E. Edmunds, 57 and 58, Chancery-lane ..
A. H. Gobey, 104, Ashmore-road, N,, clerk .. ..
R. Rodgers, 52, New Broad-street, secretary to o
COMPADNY .. wu  an  os

The subgeribers are to appoint the first directors;

ualification, 100 ‘““A" shares, or one founder's
share, The minimum remuneration 1s to be at
the rate of £200 per annum in respect of each
director,

—

L] L L] L L] 1

THE STEEL GUN CAST AT

PITTSBURG.

THE Pittsburg Despatel of January 17th ﬂai‘ P
““The big steel gun was drawn from its mould at
the Pittsburg Casting Company's works early
yesterday morning. Although i1t is nearly five
days since the metal was poured into the mould,
when taken out the steel was too hot to be touched.
The huge casting, after it was released from the
chains, lay prone upon the earthy floor, where it
was critically and silently inspected by Mr. Hains-
worth, the master mechanic of the foundry, and
Lieuts, Fletcher and Force, United States Steel
Inspectors. Flaming lights were flashed upon
every part of the crude cannon, as the almost
breathless examination continued. Powerful
glasses were also used ; but ufter fifteen minutes,
during which not a syllable had been uttered, the
quartette of experts stood up and instinctively
grasped and shook each other's hands, The action
wus more expressive than words, and was readily
understood by the workmen., With a loud cheer
they sprang for the steam whistles, and, for
the next fifteen minutes, those instruments of
torture shrieked a mighty peean of vietory. The
casting is smooth and free from either depressions
or excrescences. Mr. Hainsworth is confident,
unless some mishap should occur during the
delicate process of ' rough boring,’ that it will
fully meet the requirements of the Ordnance
Department. It will still be several days before
the casting is sufliciently cool to permit the sawing
off of the superfluous steel at breech and muzzle.
This will be the first step toward getting it into
something like the form of a cannon. These
pieces will be used to make a test of the tensile
strength of the steel. The gigantic lathe which
will be used for boring is already nearly completed
in the finishing department; but this work will

robably not be commenced ere the middle of
‘ebruary. It will require at least four weeks to
do the work. The cannon will, therefore, not be
ready for shiqunt to Washington before March,
or perhaps later. The ability to make heavy
steel cannon at a single cast means that such guns
can be made at a uction of one-sixth the cost
of the present heavy artillery of the world. If
Pittsburg can produce great guns of this sort,
there is every reason to expect that she may be-
come the centre of cannon manufacture for the
world, It would be no slight addition to Pitts-
burg's magnificent industries if yesterday's experi-
ment should develope a rival to Krupp's and Arm-
strong's establishments right in our midst, Since
the United States Government would not give us
a gun foundry here, Pittsburg is in n fair way of
starting one on her own account.,”

NITRO-GELATINE SHELLS,—The Constantinople
Stamboul of December 13th says that experiments
have been made there lately with the purpose of
proving that the Snyder projectile, charged with
nitro-gelatine, can be thrown from an ordinary
cannon without bursting in the gun. The expe-
riments were made under the orders of General
Asif Pacha, 1 -General of Fortifications.
The gun employed was a 15-centimetre breech-
loading field howitzer. The shell was loaded
with ten pounds of nmitro-gelatine composed of
94 per cent. of nitro-glycerine and 6 per cent. of
collodion amalgam, gun-cotton, eamphor, and
ether., Ten shots were fired without the slightest
accident to the howitzer., A t, at a distance
of 200 metres from the howitzer and composed of
twelve plates an inch thick bolted together, with
a support of oak beams l4in. thick, was com-
pletely demolished by one shell. The other
shells did not explode, because the ground did
not offer them sufticient resistance. Eight photo-
graphic views of the experfents were taken, and
those of the target as seen before and after the
explosion. The report made by Asif Pacha has
been laid before the Turkish Minister of War,

THE PATENT JOURNAL.

Condensed from the Jowrnal of the Commissioners of
FPatents.

Application for Letters Patent.

*.* When patents have been ‘‘communicated ” the
name and address of the communicating party are
printed in italics,
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870, Frowen Pors, W, Allen, Benthall,

B77. Amvstiso the Axes of Cyvrinpers, G. and E.
Ashworth, Manchester.,

878. Cuorninag, &e., Macmine Toors, 8, Matthews, New-
castle-on-Tyne,

879, Gas Bunyens, W. H. Blakeney, Nethergate,

880, Twine ForMeD into Barvs, J. Howard, Liverpool,

881, BarEry ArParaTUs for Tramoars, I'. P. Ayres,
Birmingham.

882, Murks, H, H. Sinkinson, Manchester,

883. EIHTILJ.TIHH Sewers, &c., 5. H., Adams, Monk-
bridge.

884, Welomno Macunines, C. P. Skipworth,

885, COraxg, J. Otter, Brightside.

886, ReaviaTiya Bye-rass Cocks, E. B, Whatley,
Cheltenham,

Eﬁ{i Fr.u.ur:u'u Picks, R. T. Howard, Kearsloy, near

olton,

888, Dravaut PreveNTERS for Doors, H. Waddington,
Accrington.

880, hi*rm'ﬁn for HeaTixa AIr, A. E. Fletcher, Liver.

SO0, VENTILATING APPARATUS, E. I, Brett, York,

801, Reapina Desks, &e., M. A. Boyde, Manchester.

Eii*f.rgu Srixyixa Macminery, A. H. Briggs, Brad-
ord.

808. Larcn Bours, J. Cadbury and J. G. Rollason, Bir-
mingham,

804, Ticker HoLper D. Larmer, West Derby.

suh, Barery Wixpow Carcn, C. .fanﬂ. Bury.

soh, Recovery of Sveenur, &e., H. Kenyon, Clayton,
near Manchester,

807. Dymixe Corrox Corps, J. Marshall, Wallesden,
near Todmorden.

808, GirtHs for Sappres, F. H. Peat, London.

8§00, Cuairs for PerMaANENT Wavs, F. 8. Morris,
Loudon,

000, Liguip Ixk Eraser, R, N. Hobart, Liverpool.

001. Apvernisine, W. Brownlie, Glasgow.

402 Carrers, W. C, Gray and W. Tannahill, Glasgow.

(08, Compousp MaTeriaL, F. R. Putz, London,

04, Workineg Coar, W. T. Goolden and L. B, Atkin-
son, London.

005, Fire LionTers, J. A. Coldewey, London.

006, Sarery Taroer, F. L. Stephenson and B, Hard-
castle, Woolwich,

007, Camera Staxps, F, Barr, Walthamstow,

008, Puxcuixg Jacquarp Carps, P, A, C. de Sparre,
London.

000, Gas Moror Excives, J. SBouthall, London,

010, Wing Work STrucTURE, A. Schunck, London,

011. Gas Lamps, T. Gordon, London,

012, BoiLer Prates, D, Purves, A. L. Jones, and W, J,
Darling, London,

018, Serirrivg MacuiNe Beuring, G. B. Mallinson and
W. Bpeight, London.

014, CexTRIFUGAL Brapes, &e., R. H. Fisher, Liver-

1.

ﬂlmcnum for PoraToes, &c., C. F. Wilmot, London,

016, Swipe Yawves, T. Lockerbie, London.

017. Bicveres, A. Easthope, London.

018, Vevocirenes, A, Easthope, London,

09, Texts, 8. M, Johnson, London.

020, ALKALINE METALS, G. Baron de Overbeck, London,
—(F. Hornung and F. W, Kasmuyer, Gerinany,)

021. Provon Suanes, J. E. Ransome, London.

622, Lotiox and Powper for Foor-and-MooTs DISEASE,
G. Jeanes, London.

023, Foa SsigxarLixe, C. Tighe, London,

024, Measvrixg, &c., J. G. Lorrain, London.

025, MEasvrixg, &e,, J. G. Lorrain, London.

026, Frepzixe Macuixes, W. H. Tomson, London.

21t Janwary, 1888,

Jaw for Wrexcaes, H. W, Atwater, London.

Burrers, A. Spencer, London,

Forcino Liquips, G. H. Fish, London,

Dror Box Momioxs for Loowms, T. L. Daltry,
Manchester,

031. RoLrers of Wasmixa Macnines, &e., J. Hudson,
Birmingham,

032, Primany Barrteries, R. H. Thomas and B, W,
Warwick, London.

038, Coxtacr Recsvratons, F. Bosshardt, London,—
(L. Bouchet, France.)

034. Linear Measvrisg, &e¢., Brockixa MacHINes,
J, C, Clegg, Lancashire,

085. Roor TiLe, 8. Turner, Hull,

(36, Cortixa Inoxs, W, Lamb, London.

0587. Brake, I. Pourri, Great Grimsby.

038, Ripixo SappLes, F, V. Nicholls, London,

089, Bvekves for Briores, F. V. Nicholls, London,

#40, Corovr Brocks, D, D, Muter, London,

041, Haxpres for PeramsvraTors, L. G. Russell,
Birmingham,

m&. 1“1:]1:“'?“'“ ArraraTus, M. Blumrich, Phila-

elphia,

043. Browers, Exnavsters, &c., J. T. H. Ashbury,
Birmingham,

044. RerFrLecring Lawme, O. Y. Rhodes, F. Morl, and
S, 8, Skipton, Halifax.

045. BepsTEADS, M. Weightman, Newcastle-on-Tyne.

046, Varves, W, Haythormthwaite, Manchester.

947. Goverxors for Excines, 8. Buckley and J. Taylor,
London,

048, Nozzues of Carsovs, J. Bullen, Manchester,

040, Frasn Lionts, J. E. Thornton, Manchester,

150, AvromaTtic Doors, E. B, Andrews, Birmingham.,

o051, Ligoin Coorixa Prrroses, W. H. Richards,
Staffordshire,

052, Becovrina Camrps to Frams, R, Tatham, Man-
chester.

153, Gas Burxers, G, J. O'Reilly, London,

054, Berewprivers, D, R, Hart, London,

056, Bopmns, C, Rainey, London,

0b6, Corving LETTERS, G, A, Sweetser, London,

AT, Crosixo HovLes in Casks, T, Walker, London,

058, Rarnway Crairs, R, Armstrong, Glasgow,

phe, Lock Ban, R, B, Moneaster, London.

060, Tareap-srooLINo Macuines, W. McGee and D,
MoGee, Glasgow,

061. STRAINER and SteaMEiR, G, Beal, Li'a'aﬁpanl.

002, Pors for Extractmixo Decocrions, H. Salkeld,
Birmingham.

083, Umererras, A. J. Boult, London.—(8 Martin,
Spain,)

04, Gas Bunrxers, A. M. Cmaig, London,

065, Haxp Guarps, H. Hayley, London.

o0, Backs, Baskers, &c., A. J, Boult, London. -
(F. A. v Portille, Spain.)

067. Runeer ComposiTions, A. M. Wood, London,

088, Sarery Harxess, A. H. N. Brandt, London,

009, Boxes for Borrues, W, Pett, London.

070, Zrrners, F. Kihmaver. London.

071, Drawina AErRATED Ligrip from Foxts, O. Imray,
London.—( E. Rowland, Vieloria.

072, Trussep Girpens, J. Gollin, London.

478, InTERNAL FLroep Steam Boruens, O, J, Galloway
and J. H. Beckwith, London.

074. FLOWER Staxps, J. Nichols, Birmi

075, CoxveviNoe Casn, &o., R. T. Smith,

o706, Toy Wmstuixa Locomorive, G. F.

London,
077, BwoNaruivog, J. Ashton, London.
078, Lir:mnm.h. Benjamin, Londaon,

ﬁmﬁ, &e., T. Cowlbumn,

079, Materiars for Souixo
London,

080, Evecrric Barrery Ceres for Liontiva, W, Balch,
London,

081, Evecrnie " Carr” SioNar Avparatus, C, Spratt,
London,

0av.
WIs,
930,

030,

ham.
w,

utticke,
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082. Lexses, T. R. Dallmeyer, Londou.

983. AvuromaTic DELIVERING Macmines, 8, 8, Allin,
London.

084, CosTROLLING RA1LWAY SiowAL Lever, W, F. Bur-
leigh, London.

085, RanLway INTERLOCKING APPARATUS, W, F. Bur-
leigh, London,

28rd January, 1888,

086, Rockixg-soar for CriLbreN, C, R, Illingworth,
Halifax.

987. Smirt CoLLAR Brace, A. S8avage, London,

W%. BreacuiNg, &c., TexTice Fasrics, A. McNab,

lasgow,

089, RovrLixa Boarps for Piece Goops, C. H. Priestle
Bradford, e o

990. Forxparions for Piece Goops, C. H. Priestley,
Bradford.

@01. Founparions for Prece Goops, C. H. Priestley,
Bradford.

992. Fouxspations for Piece Goons, C. H, Pricstley,
Bradford.

603. CuarciNe Borries, &e.. with Syrurand AERATED
Water, H. W, Carter, E. M. Wright, and W. Edney,
Bristol.

004, GmemE Parer, &e., C. Davies, Bouth Liver-
poo

995, Smres’ Bertus, W. P. Hoskins, Birmingham.

906, NeepLes, A, R. Allwood, Alcester,

997, Parasors, W. Ross, Glasgow,

008, Brokers, A. Thomson, Glasgow.

ﬂﬂ% Cavico-prINTING MacHINES, &c., E. J. Jones,

w.
1000. TrorrLEYs for TraxsrorTING Coalr, A. C. Hart,
London.
1001. WarmMivag RAarLway Carriaces, &c., J. Milnes,
Huddersfield.
1002. SaniTarY Svspexsory Brace, P. G. Harris,
Tenby.
1003. StorpeErRING BorTLEs, W. T. Cook, Sheffield.
1004. Bricks, G. A. Wright, London.
1005. VErocrrepes, A, Hunnable, London,
1006. CarTRIDGES, A, Barker and H. Andrews,
London.

1007. Warer-FitTTINGs for Hose Pires, J. H. SBtone,
London.

1008, ApJvsTABLE CoMmBINATION FoLpiNg CHair, D,
Lowe, London.

1008, Dyxasmo-eLecTRic MacHines, J. H. Davies,
London.

1010. DurverexTiaL BerEws for Presses, C. and W,

Jungo. London,

1011. Sewixg MacuiNEs, J. B, Bailly, London,

1012. TixpeERr-BOX, L. Foix, London.

1013. ProJectiLes, C. A. McEvoy, London,

1014. CoaL, &c¢., W. T. Goolden and L. B. Atkinson,

1015, Bo; E E. Ba d T
15. MPING ENCINES, E. rnes an angycs
Limited, London.

1016. EvLecTRICAL TRANSFORMING APPARATUS, A. M.
Taylor, London.

1017. ImitarioNn Oin Parsmisas, H., A. Boguerts,
London.

1018. AprparaTUs for CarBUureTtTING AIR, C. Herzog,
London.

1019, Sewina Macuings, J. J. Robinson and E. Hanff,
London.

1020, Woon Woor, H. T. Anthon, London.

1021. Lock, A. Davies, London.

1022. Prepariva BLivers of Cortrox, &e., R. Tatham,
Manchester.

1023. RevoLviNG AXLETREES for VERICLES, C, P, Holliss,
London.

1024, Evectric Corrs, L. 8. M. Pyke and H. T, Barnett,

London.
G. Fincham,

1025, AUTOMATIC
London.,

1026. Picrures, W. P. Thompson.—(J. . C. C. Schirm,
GFermani.)

1027. PermuTaTioN Locks, H. H. Lake.—(T. Kromer,
Germany.)

1028, CasLe Grirs, &c., W. J. E, and J, E. Carr,
London,

1029, Rotary Garvaxic Batreries, A, Wunderlich,
London,

1080, Disisvectants, H. G. Armstrong and J. E,
Waller, London.

1081. SiewaL LionTts, &c., J. Pain and A. A. Craig,
London.

1032, ArraraTus for INpicaTing HeicnTt, J. A. Bryce,
London.

1033. ArPARATUS for INDICATING PRESSURES, J. A,

Bryce, London.
&e., T. Hurst,

1084. MousTing HOBEY-HORSES,
London.

1035, CommiNneEp SpEep and PressUrRe Ixpicator, T.
ThuEpe, Whitefield.

1036. CrLemENTS DRIVER, J. 8. Lyon, Cambridge.

1087, Hats, &c., J. Ashworth, Manchester,

1088. CLeaNING and PreserviNG BoiLER FURNACES, J,
Renkine and J. P. Hall, Jarrow.

1039, Sprixa Carp EaseL and SUSPENDER, J. Appleby,
Birmingham.

1040. Exami¥ino the Unpersine of CLoTH when being
Woven, J. Irving, Barnsley.

1041, Wasn or RupeiNg Boarps, J. Watling and W,
W. Smith, Barnsley.

1042. Horsesaoe ProTeEcTOoR, J. Birrell, Manchester,
and A. Blackburn, Stretford.

1048. DoeBy APPARATUS, J. Irving, Barnsley.

1044. ComposiTioN for CLEaNING Grass, &ec., D. B.
Roberts and A. Peters, Bristol.

1045. Lamps for Burning OreaciNous Varoun of Gas
and Air, G. Rose, Glasgow.

1046. Fire-GraTes, W. B. Redish Livm}:ool.

1047, EVRERA PERFORATED, &c, Bock, J. Bigford, Bir-
i am.

Exmavst VaLve,

1048. Keerino a BvovasT Ropy at a ConsTANT DEPTH
BELOW thg SurFack of WaTER, F, M, Sims and W.
'C. Nicholls, Manchester,

1049, Broowus, J. 1. Ryder, Derbyshire.

1050. ApverTisixg RerLectrors, G. Whitehead, Bir-
minghum,

1051, Staxps for BieycLes, &e., J. Parr, Leicester,

1052, InTeERIOR and ExTerior of SiLk, &ec., Harts, S,
J. Barber and J. Challinor, Stockport.

1058. WriNcivo nnd Maxorivag Faprics, W. H. Beal,
Halifax,
1054. Prevexti¥a the Corrarsixa of Furxaces in
MARINE, &ec., BorLers, J. Rankine, North Shields.
10556, ELecTRIC BAYETY APPARATUS, R J_Jones and A.
Wright, London.

1054, hl.-r:crnn Sounp Siawar, H. J. Peddie, Edin-
burgh.

lﬂﬁT.r%Pm Back Suear Sprixo BicycLe SappLri, L.
von Lilbbe, London.

1058, Destrucrios of VErMIN, G. Rodger and W. J,
Cordner, London.

10569, Taps, &c., C. and C. W, East, London.

1060. Books, W. P. Thompson.—(J. M. Beevs, United
States,)

1001, Varves, W. P. Thompson.—(The Barnelt Bross
Company, United States.)

1062, Cammmyey Pots, G. F. Verini, Liv L.

1068. VeLocirEDES. J. Cottrell, Liverpool.

1064. BaLe Baxp FastenNinas, H. Lindon, Liverpool.

10656. O1L Lamrs, C. Halliday, Manchester.

1066. Switcaes for Fierp Rainways, R, Dalberg,

Berlin.

1067. MeaT Cooprixo MacHiNes, P. Milller and A, A.
Scholer, Berlin.

1008, Joiwts of Ramns for Fierp Raimnwavs, A. Dol-
berg, Berlin, '

1069, Jorsts of Rans for FIeLp Rarmnways, R, Dal-
berg, Berlin.

1070, MusicaL Boxes, W. Brierley.—( , Germany.)

1071. CrurcH, A. B. Bowley, London.

1072. TrAVELLING CircULAR Saw Bexcars, E. Cory,
F. W. Reynolds, and G. W. C, Catford, London,

1073. SaFery STIRRUP IRONS, A. Vickery, London,

1074. Warp Macaines, B. J. B, Mills.—(Messras. Beer
and Co., Germany.)

1075. Fesr Hoops and Ferr Hars, W, Morgan,
London.

1076. Drawing Pexs, G. M. Asher, London.

1077. RECEPTION of Co1N, W. Pearse, London.

1078, Bwrrcnes for Maxina Evectricar Cincuirs, S,

Be nn and J. T. Dempster, London.

1079, CaBiNer for InsvriNG or AssumriNg the PumLic,

A. E. Adlard, London.

1080, Stop Motiox for SpiNviNg, &e., MacHINES, H, H.

Lake.—(W. €. Sanjord, United States.)

1081. CrusHiNg MacHINES, A. P, Grunger, London.

1082, AmsorprioN Towers, H. P. Weidig and R. C.
Remmey, London.

1083. Prevesrion of Buoke in Steam Borvers, &e.,
Forwaces, A. Don, London.

1084, Stamping, &c., in Corouvrs, C. N, Bintcliffe and

H. N. Parkins, London.

1085. Caaiy Borrs for Dooms, H. E. Newton.—(C.
Cleveland, United States.)

1086, AvromaTic MusicarL InsTRUMENTS, F, E, P,
Ehrlich, London,

1087, Bream BoiLErs or GeNemrATORS, 8. Orlando,
London.

1088, BrACES or SusPENDERS, J, Healey, London,

1080, Werlonixe Scaves or Bavaxces, G. F. Redfern.—
(W. C. Thowmson, United Stales.)

1090. Curring, &c., VeaerapLes, G, F. Redfern.—(P. J.
Carmien, France,)

1001. Recorpinag MecHANIsSM and ELECTRICITY, A,
Aird, London.

1092, SioaTing from TorrEpo Boats, W. 8. Simpson,
London,

1003, Baxixo, &e., Porrery, J. Edwards, London.

1094, VeLocirepes, P, Purnell, London.

1005. Horse Raxkes, J. E. Ransome and F. W. Gar-
rard, London.

1006, Kircaexers, H. Hunt, London,

1097, ApartaTiox of Coixs, L. Courlander, London,

1008, Vevrocirepg, D. Albone, London.

1009, ConveviNg Casn, &ec., H. H. Lake, London.—
(G. B. Kelly and W, A. Webber, United States,)

1100, ErecTRicAL BrAZING and SoLpERING, G, Down-
ing, London.

1101. AxTi-corrosIVE ComposiTioNs, J, 0. Wallace and
W. Ward, London,

1102. Toxinc StRINGED INSTRUMENTS, C. G. Schuster,
jun., London.

1108, CommuxnicaTiNg SiavaLs, P. Dalley, London.

1104. Corks, F. C. Roberts, London,

1105. TreaTNG SEwace, W. Webster, jun., London.

1106. MacHINERY for CrusHING, &c¢ , R, Stone, London.

1107. RoLLeEr MrLis, P. Tafel, London,

25th January, 1888,

1108, Ticker Issvixng, A. Légé and C. A. Remané,
London.

1109, Licut Givixa APPARATUS, G. Prescott and J.
Farrar, Dublin,

1110. Rixe Spivvivo, E. Leak and T. B. Wilson,
Manchester.

1111. Spoor Fixisuer, M. H. White and T. White and
Sons, Glasgow.

1112. THREADS in SPINNING FrAMES, J. Barbour and J,
Berkeley, Belfast.

1113, Corkivo BorrLes, W, Thomson, Glasgow,

1114. Diceixag Toor, B. G. Hall, County Cork.

1115. MaxoLes, G. C. Douglas, Dundee.

1116. Welgniza Macuisgs, C. E. Payne, Birmingham,

1117. Wire Brusues, J. Masters, London.

1118, Packixa for CyrLiNpers, &o., J. J. Galloway,
Glasgow,

1119. CarTrRIDGES, G. Quick, London.

1120. Gic MiLes, E. Michaelis, A. Smethurst, and C.
Wood, Manchester.

1121. Frats and FastExers, E. Tweedale, Halifax.

1122. Wovew Groves, W. A, Campbell and G. G. Pom-
phrey, Glasgow,

1123. GriNDING NEEDLES, J. Moseley, Manchester.

1124. Barrer Bovurs, G. Moore, sen,, A, L. Moore, jun.,
and 8. Bott, Birmingham.

1125. Rueeer SaEETs, 8. A. Rogers, Manchester.,

1126. ReavLating Gas Hearing, J. E. Carter, Halifax,
—{(0. Bohm, Germany.)

1127, Lapies’ Jackers, G. W. Hunt, London.

1128. GaLvaxic Barreries, A. A, Fortin, London,

1129, Reavrating Gas HeaTixg, J. E. Carter, Halifax,
—(W. Bohm, Germany.)

llgﬂ. Avarvms, G. Freeman and A. Bunn, Birming-

armn.

1131. TeacHixe CrLers, J. Roeckel, London,

1132. Hansoum Cans, S, Betjemann, London,

1133. ProtoararHIC SHUTTERS, J, C. Asten, London,

1134, Gas Brryers, A, Kuhnt and R. Deissler, Berlin.,

1135, MeTaLLIc CEMENT, A. Clery, London.

1136. BerLt FasTtExNER, T. C. SBargeant, Northampton.

1137. Twix Screw ProrELLERS, E. Hunt, Glasgow,—
(5. Henry, France.) :

1138. Toowrs for Pire Jornts, A, N, Rankin, London.

1130. SareTY WaATCH-POCKETS for LapiEs, A, Dormitzer,

London,

1140, Secorivo and RerLeasiza Doors, G. W. Hen-
derson, London,

1141. Rop Cuir, E. Neale and F, Carter, Birmingham.

1142, AvromaTtic Macuixnes, H. I. Forster, London.

1143, UmBreELLA Frames, W, Corah, Birmingham.

1144. Staxps for UmpreLras, C. Deschler, London.

1145. Ovens, D. Thompson, London,

1146. WaTer-MARK, F. Hawke and C. J. Ford, London.

1147. DriLLiNg MacHINE, A. Whitney, London.

1148. DwarF BicveLrg, 8. J. Rose, London.

1149, Dryiva IsTERIOR of Casks, &e., H. P. Rieth,
London.

1150, FasTexiNng Wixpow-saspes, J. C, Carr and F.
W. C. Carr, London.

1151. VeceTABLE Sovp, (. Tacot, London.

1152. BorrLe-sToPPERS, L. E. Sunter, London,

1158. CompressioN of Guxrowper, A. Greenwood,
London.

1154. TiLe Roorinas, A. Eggiman, London,

1155. Fire Screexs, &c., W. P. Thompson.—(A.
Chaulroy, France.)

1156. Siout Frep LuericaTors, W. Grimes and C. C.
Wakefield, Liverpool.

1157. Caeckixo ApparaTus, R. Foulkes and W,
Hutchineon, Liverpool.

1158. Purirication of CRupE ANTHRACENE, F, Len-
nard and 8. P. Eastick, London.

1150. Toy Sweetuear SvrrLy Box, G. F. Lutticke,
London,

1180. StEAM BorLers, H. Davey, London.

1161. PuriFicaTioN of SEwacg, &c., A. J. Capron,
London.

1162. Prrverismve Ores, E, C. Griffin, London.

1163. Firterine Beer, &c., H, Stockheim, London,

1164, Irox BepsTEADS, A, Wright, London.

1185. Screws and BcrREw-NUTH, A. Schiitz, E. Schultes,
and R. Pllicker, London.

1166, FaciLitativne Taraer Pracrice, W. Lorenz,
London.

1187. CarTRIDOE Casgs, W, Lorenz, London.

1168, SurerBeAaTING STEAM, T, Bell—(J. Niren,
Uitenhage,)

1169. IsterrockI®e Rainway Poixt and Biloxan
Levers, J. Baxby, J. 8. Farmer, A. J. Grinling, and
G. Fox, London.

1170. Fermixc Har Bopies, H. H, Lake.—{(J. T.
Waring, Uniled States.)

1171. Casks, &c., A. Dunbar, London.

1172, CLeaxixo Heaps and FReT of SLAUGHTERED
Axivars, J. H. and J. D. Koopmann, London,

1178. Erectric INDUCTION APPARATUS, I3, Bcheithauer,
London.,

1174. Removing Tiv from Tiv SBcrar, C, K. Farquhar-
son and R. R. Gubbins, London.

1175. DisinvecTiNG BEWER Gases, J. Arnold, London.

1176. EquirMesT for CavaLry, &c., E. T. H. Hutton,

London.
26th January, 1888,

1177. SuvrrorTiNG ELEMENTS in ELECTRIC BATTERIES,
E. E, Mandeville, London,

1178. AvroMaTic PERFORATING ATTACHMENT, R. Ken-
nedy, London.

1179, Winpiva Frames, E Guest and T. Brookes,
Manchester,

1150. Rack and Carcu, A. P, Jevon, Birmingham,

1151. SBcrew Cramp, T. B. and J. Anderson, Belfast.

1182, Cookivc Raxces, M. Cockburn, Glasgow,

1183. Baxuos, E. A, Calvert, Chiswick.

1184. Horpers for Caxpres, &c., J. Monteith,
Glasgow,

1185, Rorarvy Excives, J. Monteith, Glasgow.

1186, MaTcH-pOXES, J. Brown, G W,

1187, Marcu-poxrs, J. and A. A, Brown, Glasgow,

1188, Boorts and Swogs, J. Cutlan, London.

1180, Sverorts for Cookise Utexsiis, J. E. Pickles
and J. E, Holden, Halifax.

1140, Pap for Viovins, W. M, Bmeecton, Halifax.

1191. Evecromrs for BREECH-LOADING FIRE-ARMS, J,
Coster, Edinburgh.

1192, Lawmrs, J. Erskin, Halifax.

1183, Corking Borrres, T. Ireland, Adenshaw,

1194. SBrorrening Borrres, &ec., R, George, Bristol.

1105. TreaTiNg ANTHRACITE Coar, J. T. Wllliams,
Bristol.

1196. Uririsatiox of Warer Powen, J. Rettie, F. W. E.,
Gru , and H. J. Peachey, London.

1107, Sevr-actino Carca for Securing Corves in
Mixes, T. Brook and E, Brook, London,

1198. AvrosMatic Brakg for Carrs, P. McKenzie,
Glaugnw.

1199. VExTILATORS, A. Brown, Glasgow.

1200, Fusierg Pruo for STeam BoiLers, &c., H. Field,
Southall.

1201. ProroGrAPHIC PraTES, A. J. Boult.—(L. Bacle-
landt, Belgium.)

1202, RaiLway Sceerers, W, G. Bagnall and A. H,
Heath, London.

1203. SAFETY Lamps, T. Jackson, Chiswick.

1204. Raxce-FINDING ArraraTrs, H. C. Walker and
H. C. Heiffer, London.

1205. Ware Lace Faerics, J. 8. Wells, London.

1206. StircEINg MacHiNes, W. Birks and H. B.
Cropper, London,

1207. WeT Gas MeTeERs, G. Mills, London.

1208. Acrvativg Rannway SwircHes, A. J. Martins
and A. C. da Rocha, London.

1200, Wixpow-BLIND ATTACHMENTS, J. Paget, London.

1210, REVERSIBLE CHLORINE BATTERIES, E. Andreoli.
—{P. A. Fichet and A. L. €. Nodon, France.)

1211. ParceLrLinag Toeacco, G. Wilcox, London.

1212, Winpixa Boemix, J. Stevenson.—(J. Lallemand,
Franee.)

1213. EvectriciTy to SreEcTtAcLE Frames, J. T. Leigh-
ton, London.

1214. Gavae Grasses, J. Werner, London.

1215. MaxTLES for Lamps, W. 8. Simpson, London.

1216. Tricvcres, J. M. M. Truffault, London.

1217. ComBixg Macaixes, F. W. Durham, London,

1218. SrorperiNo Borrres, A. Kempson, London,

1219. VeELocipEDEs, G, J. Stevens and J. Cuninghame,
London.

1220. Trarriva Ragerrs, &c., T. Jones, London,

1221. CycList's GaLosa, E. Prudon, London.

1222, AcorLuTiNaxt, H. H. Lake.—(H4. F, W. Villner,
(fermaniy.)

1223. Burrers, A. B, Ibbotson, London.

1224, Cirocvrar Rainways, A, H. Crockford, London.

1225. ComposiTioN for Wouvxps, H. H. Lake.—(#4. F.
W. Vallner, Germany.)

1226. Bevr-exTiNeUisHING BUurners, B, Gower, G.
Thomson, and J Bowing, London,

1227. Cavexs, 8. Pond, London.

1228, Loamixo Coars, F. W, Walker, London.

1229. Brerpca-LoapinG Fire-arms, G, Baron de Over-
beck.—(F. Fortella, Vienna.)

1230. Forxaces for Roastiye Ores, G. de Wolf,
London.

1231. MEraL FramEes for Piaxorortes, H. J. T. Broad-
wood, London.

1232. ArTiFiciaL Fuer, C. H. Gosling, London.

SELECTED AMERICAN PATENTS.
(From the United States’ Patent Office Official Gazette.)

372.487. BoiLer Frug, D). Purves, Ferro Dene, Green
Lane, North Dulwich, Surrey, England, — Filed
October 23rd, 1886,

Claim.—(1) In the manufacture of boiler flues, the
herein-desceribed method of making the same, which
congists in forming the plate with thickened bands on
one side and channelling it on the opposite side, and
then rolling the thickened bands into stiffened ribs,

72,487, V

with the channel intact, substantially as set forth.
(2) A boiler flue formed of a plate having circumferential
channelled stiffening ribs formed upon the plate by
rolling without intermediate circumferential seams,
substantially as described.

372.56680. PLiERs For CUTTING AND STRETCHING WIRE,
J. W. Overstreet, Little Hickman, Ky.—Filed July
14th, 1887.

Claim, — The hercin-described pliers, consisting of
two pieces alike in construction and pivottally secured
together near one end, each piece having a handle

portion, C, a curved jaw portion, E, and a circular
reduced portion, D, said reduced portions being pro-
vided with recesses G G, and the outer end of each jnw
portion having a serrated face, H, and provided with
a projection, I, upon its outer side, substantially as and
for the purpose set forth.

372,582. SunmarINE Excavartor, J. and P. Wagner,
Atchison, Kans,—Filed August 16th, 1887,
Claim.—(1) The combination, in an excavator, of

B372,582]) ¢
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buckets having a smooth edge and a pronged edge,
and reversibly eomnected with each other, substan.

tially as and for the puwu described.  (2) The com-
bination, injan excavator, of the reveraible
buckets provided with double penetra and
a straining beam connected to the said buckets by
butt plates and removable fastening devices, substan.
tially as deseribed. (8) In an exeavator, the combina-
tion, with the buckets, of a cross-bar formed of double
plates and journal blocks, npon which the said buckets
are hinged, sheave pulleys supported between the
plates of said cross-bar, a straining beam, and chains
passing from said unninbi:f beam around the pulleys,
substantially as described. (4) In an excavator, in
combination with the buckets A Al, the cross-bar B,
the pulleys C, the le plates D1DZ2, hinged shaft E,
and chains F G, combined for joint operation, sub-
stantially as described.

372.660. ArraraTUs voR MEAsURING CrLoTtH IN
Bowrrs, 4. B. Cross, Salem, Mass.—Filed June 20th,

1887.
Claim.—(1) The frame a and its pivot or spindle b,
¢, the index

combined with the sliding

carrying frame J hinged to said carriage, the toothed
meusurfng wheel G G1, journalled in said frame fand
the feed-piece &, secured to the carriage ¢, as and for

£ '
Fs

the pu set forth. (2) The frame a and its spindle
or pivot b, and the sliding ca e ¢, having pivotted
to it the frame 7, combined with the toothed measuring
disc or wheel G G!, journalled in said frame f, the
feed-piece h and spreader i, secured to carriage ¢, as
and for the purpose set forth.

372,609. Fuse or Firive MecraxNisyM rorR Prosrc-
TiLES, A, Noble, Newcastle-upon-Tyne, England.—
Filed May Tth, 1887,

Claim.—(1) The combination of a projectile pro-
vided with a eavity at the centre of its base, a piston
in such cavity, a forwardly extending piston stem,
and a time fuse at the fore end of the projectile,
which is ignited by the blow of the stem when the
stem is thrown violently forward, substantially as set
forth. (2) The combination of a projectile provided
with a cavity at the centre of its base, a piston
fitting within the cavity, a forwardly extending
piston stem, a time fuse at the nose of the projectile

EIP_"'

a needle carried by the fuse in a line with and a short
distance in front of the piston stem, and provided
with a head at its rear end, the fuse priming in ad-
vance of the needle, and a tubular guide of the fuse
holding the needle back away from the priming, and
which yvields and allows the needle to be forced for-
ward against the priming when the piston is thrown
violently forward against the needle head, substan-
tially as set forth.

372,978. Beater RoLL ror Purr Excixes, J. Houl,
Manchester, N.H.—Filed May 5th, 1887.
Claim.—(1) In a beater roll for pulgﬂangina!. the
combination, with the discs or plates having circular
flanges, of the roll bars resting on said flanges and the
wedge-shaped keys in between the bars and

bolted to said flanges, substantially as described. (2)

P

T

7,

D

In a beater roller, the combination of the sup ng
discs provided with flanges, the discs projecting
be;;um}) said flangea forming shoulders, the roll bars
notched to fit saig shoulders, whereby end ?lﬂ? of the
bars is prevented, the wedge-shaped keys interposed
between the bars and the fastening bolts, substan-
tially as described.

Epprs's Cocos.—GRATEFUL AND CoMpoRTING.—"' BY &
thorough knowledge of the natural laws which
the operations of digestion and nutrition, an h}’l{l
careful application of the fine properties of we :
selected Cocoa, Mr. Epps has provided our breakfas
tables with a delicately-flavoured beverage which may
save us many heavy doctors’ bills. It is by the judicious
gd of {siul:h articles of iniiiﬁt that a mn?‘t:l;lﬂr::m ttn:frebt;

ually built up until strong enoug

tendency to disease. Hundreds of subtle maladies are
floating around us ready to attack wherever there is h:
weak point, We may escape many a fa M;:d
keeping oursclves well fortified with pure blood g

roperly nourished frame,' — Civil Serviee Eﬂ'—'dlll
leﬁ simply with boiling water or milk. Sold only
in packets, by ers, labelled—** Jaues Erps & Co.,
Homopathic Chemists, London."—[ADYT.]
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