
venient. He holds that when during tlie discharge 
internal stresses and external pressures exist simul
taneously in the bore, the total relative elongation 2 of 
the layer under consideration is equal to the algebraic 
sum of x and y, where x represents the relative elonga
tion due to internal stresses of any layer when at rest, 
and y the extension under fire of the same layer in 
the same direction, supposing internal stresses to be 
absent. Taking 2 equal to the elastic limit, determining 
x from experimental data, and knowing that P0 and y 
are connected by the following relation:

ro 2 , ____ _________
R2-r02 + 3 U ' R2-r02 

we can determine P0. I11 the above formula Ii and
r0 represent the external and internal radii of the 
cylinder, and u the relative elongation corresponding to 
the elastic limit U.

In conclusion, we may cite yet another method for 
computing the strength of a hollow cylinder from experi
mental data, which has been proposed by Lieutenant- 
General Gadolin. According to him, in order to deter
mine the limit of the resistance, we must determine that 
radius for which the value

Px K2 (r-+r0 2) + (R2 -r0 2) r- [u +

r0 2 (r2 + R2)
is a minimum; and this minimum will be the limit of 
the resistance of the cylinder to internal pressure.

To be able to determine the least possible value of
P0 from Equation (H), we must know

CrH(G)4 R2y - p- Orb v.

d (rp) 
d r (H)P0 =

d (r p) in terms
d r

of r. "VYe have already given a method for determining 
stresses on a series of radii differing slightly one from the 
other; consequently, the values for rp are also known. 
Let us put r p = a, and indicate to what radius 
this a belongs. Of such values for a three consecutive 
ones may be connected by the equation, 

a = A + B r + C r2 (K).
Substituting the corresponding radii and stresses, a]) 

determining A, B and C, we find
d(rp) B + 2 Cr . .

dr dr
Applying this calculation to experiment No. 65, and 

substituting for r, the radii r0, R1 and R1, together with
d (rP)

• • (L).

the pressui’es px, px and px, we find that 
atmospheres.

According to this computation, the strength of a cylin
der in which injurious stresses exist, is about 34 per 
cent, of the strength calculated on the supposition that 
internal stresses are absent.

But, bearing in mind the fact that in certain other 
experiments we have been unable to obtain such complete 
data as in the case of experiment No. 65, and consequently 
the calculated increase or decrease in the strength of 
selected discs will not be so considerable, we assume the 
loss of strength in disc No. 65 as only 47 per cent, i.e., the 
mean of the values obtained by the various methods of 
calculation named.

Having thus acquainted the reader with the general 
principles adopted as a basis for calculation, I pass on to 
the consideration of the results to be deduced from my 
experiments.

= - 1520dr
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COMPOUND MILL ENGINE.

We publish as a supplement this week engravings of a fine 
compound mill engine by Messrs. Buckley and Taylor, designed 
for driving a cotton mill, requiring 1000 indicated horse-power. 
Tlie various parts of this engine are unusually strong. The shaft 
is made of mild steel; the cranks of best hammered scrap iron, 
with Whitworth’s fluid pressed steel pins. The connecting-rods 
are solid-ended, avoiding all straps, gibs, and bolts. The cross
heads, piston-rods and air-pump levers are made of mild steel. 
The cylinders are 29in. and 52in. in diameter, and 6ft. stroke. 
The high-pressure is fitted with steam valves of the Corliss type, 
and an equilibrium safety valve which comes into operation only 
in case of derangement in governing. The exhaust valves are 
slides, with a long traverse, worked by separate exeentrics; their 
arrangement reduces the port space to a minimum, and in 
practice slide valves are found to keep more steam-tight than 
Corliss valves. The low-pressure cylinder is fitted with two 
slide valves of the ordinary box type, with a long traverse, and are 
found in practice to meet all requirements for low-pressure 
cylinders. The air-pump is of the bucket type, with india-rubber 
foot and delivery valves, worked as shown on the plan direct 
from the main crosshead. The fly-wheel is 30ft. in diameter, and 
prepared for thirty-four ropes lfiu. in diameter, with two centre 
bosses with twelve arms each; the outer rim is made in two rings 
of twelve segments, each crossing the other’s joints, and secured 
together with bolts. The beds are made in the box form, and 
of unusual strength, planed on the bottom, and secured to an 
ashlar bed in the usual way, and are strengthened longi
tudinally with two 4in. bolts extending from the front end of 
the cylinder to the outside of the pedestal bed, which relieves the 
cast metal of a portion of the tensile strain.

We give diagrams from this class of engines working with the 
cranks at right angles, and also with them having the low- 
pressure crank leading 30 deg. Those marked No. 2 are from 
the engines illustrated with cranks at right angles. This is a 
very fine class of engine, which maintains the reputation of 
English engineers all over the world.

Trade Marks in Roumania.—It will be interesting to trade 
mark owners whose goods are exported to Roumania to learn that 
proceedings instituted by the Trade Mark Protection Society of 
London, on behalf of Messrs. A. and A. Crompton and Co., the 
well known cotton spinners, of Shaw, near Oldham, against certain 
traders at Craiova in Roumania to restrain the infringement of the 
company’s trade mark, have recently resulted in the defendants 
being condemned in fines and costs. The defendants stubbornly 
resisted the proceedings, and appealed from Court to Court, but 
the defence they put forward failed on every point, Messrs. 
Crompton having taken the precaution to have their trade marks 
fully registered. The proceedings being the first of this nature 
instituted in Roumania, the result is regarded as being of great 
importance among manufacturers and trade mark owners generally.

We have now described a method of calculating the 
stresses in a disc by cutting out successive rings and 
measuring the alteration in the length of the radii in the 
remaining portions. But in the greater number of 
first experiments the discs were merely cut up at 
into rings, and the changes in the length of the radii of 
the rings made alone measured. In order to calculate the 
stresses under such circumstances we can write as many 
equations as there are rings ; but the number of ascer
tained values entering into these equations is insufficient 
for the determination of all the stresses. If, however, 
the experiments be conducted in 
and comparisons be instituted with others having the 
full quantity of data, it is possible to obtain approximately 
the values sought for. For such cases the following 
method of calculation was adopted -Let us suppose that 
any disc was at once cut up into six rings ; by formula A 
we determine the exact pressure pG on the radius rr>. 
From this we deduce approximately the pressure on the 
radius R5 in the following manner :—On the axis of the 
abscissae from rG erect an ordinate at a distance equal to 
twice the width of the incision made by the cutting tool 
between the rings No. 6 and No. 5, and determine its 
length graphically ; assume that the value so found is 
that of the pressure acting on the radius R5; then, from 
this pressure and from S- determine p5 by formula I. 
Proceeding in this manner, we calculate the pressures on 
the radii of the three outermost layers. For the three 
innermost rings the calculation must be commenced from 
ring No. 1, for which the exact pressure on the radius Rj 
can be determined by formula C, and the calculations 
may be continued in like manner for the others.

The method of investigation by cutting out rings in 
succession furnisher moi’e data for computation, and is 
entitled to preference on this account as well as from the 
greater accuracy of the results obtained ; the pi-ocess, 
however, is extremely laborious, and requires much time. 
When the number of discs to be examined is considerable, 
and especially when they are cut up into a large number 
of rings, the second method, that of cutting up the discs 
into the full amount of rings at once, will, no doubt, be 
more frequently adopted, because the investigation can be 
conducted very rapidly and with sufficient precision for 
ordinary practical purposes.

We are now in a condition to determine the strength of 
hollow cylinders. For this purpose we must ascertain the 
tangentialstressacting circumferentially. There areseveral 
methods of arriving at this from the ascertained radial pres
sures. If we assume that the portion of the curve which 
represents the distribution of pressures between the radii 
r0 and R1 is a sti’aight line, then from the pressure pxx we 
can determine the stress T„ on r0. In that case we shall 
have :—

our
once

certain order,

= ; p — a (r - ); pr — a r (r - r0 );

d (p r) 
d r

— a (r - r0), and t0 = p —
r - r0

to

a (2 r - r0); t„ = p + a r;

r°, or

r„ (E)P - r
Applying this expression to experiment No. 65, and 

taking r = Rj1 and p — 149'4 atmospheres, we find 
t0 = 801 "5 atmospheres, and as the elastic limit of the 
steel of the disc was 2400 atmospheres, it follows that 
the loss in power of resistance due to the presence of 
detrimental internal stresses is about 33 per cent. If we 
make a similar calculation for the radius Rj, we shall 
obtain for the tension in the direction of the tangent a 
considerably less value.

There is also a method of computing the tangential 
stresses by means of two points on the curve, the position 
of which depends upon the two corresponding pressures 
along the radii nearest to the bore.

p = a (r ~r0) + b (r - r„ )2
p 1 = a (rx —r0 ) + b (rx-r0 )2
po = a (r2 - r„ ) + b (r2 - r0 )2

a and b being determined, we can find t0 ;
t0 = a(2r-r0) + b[(r-r0)2 + 2 r {r - r0 )], 

and when r — r0\ t0 — a r0 ,
Px r0(r2~r0)______________________

{rx -r0) (r2-rx) (rs-r0 ) (r2 - rf)

- r„

Pa r» Oh ~ re ) (F)to =

Making rx = Rj1, r2 = R^, px = pf, and p2 = pf, 
i.e., substituting the values taken from experiment No. 65, 
we obtain t0 = 568 atmospheres.

For the purpose of computing the resistance of cylinders, 
in which the initial internal stresses have been determined 
by calculation, we use by preference the formulae of Colonel 
Pashkdvitch—Artillery Journal for 1855, St. Petersburg— 
on account of their being extremely simple and con-

507THE ENGINEER.

gun tubes and hoops, the scale adopted for the ordinates 
Avhich represent the calculated pressures and the 
alterations in the radii was 1 mm. = 0-00001 2 or 20 atmo
spheres, and for the abscissae the length of the radii to 
a scale of 1 mm. = 2 mm., that is to say, half the natural 
size. In the diagrams for the discs cut from steel shot or 
shell the thickness of metal was represented full size, and 
the ordinates were drawn to the scale of 1 mm. = 0*00002 2
or 40 atmospheres.

li
Pressures in 

atmosph.
Radii of disc in 

millim.
Radii of disc in I Pressures in 

millim. atmosph.
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL.

By General Nicholas Kalakoutsky. 

No. III.
Reduction of observations and mode of determining the 

lim 't of resistance in a hollow cylinder.—From the fore
going description of the method of conducting my experi
ments, it will be seen that by cutting up the discs into 
concentric rings, and by that means gradually reducing 
the thickness of the metal, the inherent stresses were 
removed step by step, and this effect was made manifest 
by the alterations in the length of the radii. The amount 
of displacement 8 in the direction of the radius of any 
point, situated at a distance rx from the axis of the disc, 
is expressed by the following equation :—

rx P0 r0 2 -P1 R2 4 r0 2 R2 (P0 - P1)
3 2 R2 - r0 2 3r 2 (R*-r0 ~)

Here P0 and P1 represent the internal and external pres
sures, R and r0 the outer and inner radii of the disc, and 
2 the coefficient of elasticity of the metal, which was 
taken as 2,000,000 kilogrammes on the square centi
metre for steel and 1,000,000 for east iron.

For P1 = o, i.e., when the cylinder is only subjected to 
internal pressure—

s _ Po r0 2 (rx 2 + 4R2)
3 2 ' ?*(R2 — r0 2)

For P0 = o, i.e., when the cylinder is subjected to only 
external pressure—

• .(I.)

. . (II.)

P1 R2 (rx 2 + 4 r„ 2)
3 2' r* (R2 - r0 2) ‘ *

The above fundamental formula; were used for com
puting the pressures from the experimental data. In 
order to follow out the process of calculation, let us take, 
for example, Experiment No. 65, in Table 15.

When the outside layer or ring No. 6 was parted off, 
then, the external pressure P1 being equal to o, the 
alteration in the length of the radius rf must have been 
caused by the removal of the internal pressure acting on 
the circumference of radius rc>; and therefore 

__ 3 2 r f (R02 — rc2) 
r£ (V2 + 4Re2) •

Substituting the corresponding values from Table 15, 
we find pG — — 0-0000477 2? or 95‘5 atmospheres.

The ring thus detached was then turned down in the 
lathe, and its outer radius, instead of being R0 = 273‘75 
millimetres, became R,,1 = 251-75 millimetres. From the
renewed change in the length 5(J of the radius rf we can
compute a second pressure in the same layer on the radius __ =
Ro1. The values pG and 86 are known, and therefore 

(ra»»+ 4 Rg'2 )

. . (III.)8 =

• • (A).Po

V<sX=Pc Do"2 + 4 r62 )

5±(R6'2 — re2)r/
IV2 ( V2 + 4v) • •

-32 • (B).

Substituting the corresponding values and calculating 
out, we find pf = — 0"0000309 2, or 6P8 atmospheres.

When ring No. 6 was cut off, an alteration took place 
ill the lengths of the radii r5", rf, rf, r.f, rx, of the 
remaining portion of the disc. The values of these altera
tions were determined by experiments. And since P0 = 0, 
consequently, on the removal of the pressure on the 
radius r(i, a certain additional pressure appeared on the 
radius R5, which may be represented thus: —

S5 rx •'( R52 ~ ro2 )
R52(r*"2 + 4r02X • ’

Had all the measurements been equally accurate, or if, 
in the remaining portion of the disc there had not existed 
complex stresses, which are as yet unknown to us, we 
could take S5 on any radius rx but since the variations 
which occur are very small, and also depend upon certain 
influences in the interior of the disc, we must adopt, for 
computation, either some mean value (bearing in mind 
that its probable accuracy is dependent on the ratio of the 
value of the radii rx ") or else take the variation of that 
radius, for which the calculated pressure most nearly 
approaches the one preceding—pr>. In the case given 
above, if we compute pf from rx", we obtain the value 
pf — — 0-0000502 2, or 100-4 atmospheres. The pressure, 
however, even according to the mean value of the varia
tions, approximates closely to 'pG, for it amounts to about 
98 atmospheres.

After this, from the remaining portion of the disc 
(whose outer and inner radii were R- and rf), the second 
ring No. 5 was cut. The pressure pf being already deter
mined, and the alteration of the radius rf known, there
fore,

• (C).Pf = - 3 2

R52 (rf'2 + 4 rf) 
rf (rf2 + 4 R52)
S5 r f' ( Rs2 - rf) 
rf ( rf'2 + 4 R52) • • •

Calculating out we obtain p5 = — 0‘0000867 2? or 
173-4 atmospheres.

The ring No. 5 was then turned up in the lathe ; its 
outer radius became R5' = 217T milim., and the consequent 
pressure is determined by formula B. Continuing the 
process of calculation to the end of the experiment, and 
using the formula; given above, we determine, by the aid 
of the experimental data, the pressures on 16 radii of 
the disc. The results obtained are shown in the table 
in next column.

An examination of this table shows that the results 
obtained by experiment are sufficiently satisfactory, and 
although we find a certain irregularity in the case of the 
radii r.2 and R./, it is not great, and can be easily corrected 
by plotting tlie curve, which represents the pressures 
calculated.

In the construction of the diagrams for discs cut from

P's = Pf

• (D).+ 32
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BEVER AND DORLING’S HIGH-SPEED COMPOUND ENGINE.
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COMPOUND HIGH-SPEED BOX ENGINE. the top of this reservoir two pipes extend to the surface of the 
ground, into the larger of these thegasoline is poured directly fn 
the barrel. The smaller pipe gives vent to the enclosed air, and 
also admits air as the oil is pumped out. From the bottom of 
the reservoir a pipe extends to and is connected with the gas 
machine, an oil pump being placed in this pipe just below the 
machine.

The gas machine may be placed in the house, hall, or cellar, 
or other convenient location. It consists essentially of 
pump, A ; a generator, C ; and a gasoline pump, GH. The 
piston of the air-pump is connected with the piston of the 
generator by means of the beam 0, so that as one piston rises 
the other descends. The beam is enclosed in a gas-tight iron 
box P, fastened to the bottom of the machine. This is called 
the mixing box, because the gasoline vapour and the air from 
the air-pump both pass into it, and there become partly mixed 
on their way to the mixing tank. The piston-rod of the air- 
pump extends entirely through the piston and top of the air- 
pump. The gasoline reservoir is connected with the top of the 
generator C by a pipe. Through this pipe a very small but 

We need scarcely remind our readers that many attempts definite quantity of gasoline is pumped into the generator at 
have been made with varying sucess to use the volatile benzole each stroke of the pump. Beneath the generator is a small gas 
compounds of mineral oils in the production of gas. Generally jet M, which is kept constantly burning, and is so regulated as 
the process consists in carburetting a certain volume of air with to keep the temperature of the generator, as indicated by the 
the vapour of the benzole and using the air so treated precisely thermometer S, at from 180 deg. to 200 deg., that is sufficiently 
like ordinary coal gas. The extremely volatile nature of the hot to vapourise the gasoline as it is pumped into the generator, 
petroleum spirits, as they are sometimes called, renders their use The reservoir having been filled with gasoline, we will suppose 
very dangerous unless special precautions are taken, and this that the machine is in operation and sufficient gas has been made 
fact has, no doubt, limited their employment. to fill the mixing tank and distributing pipes throughout the

There is now to be seen at work, in Westminster, a new building. The gas jet beneath the generator is burning and the 
system, which appears to overcome this difficulty. The benzole temperature of the generator is between 180 deg. and 200 deg. 
is contained in a cistern or tank, which may be buried in the Upon the approach of darkness the gas is lighted in different 
ground at a distance from any house. The gas-making machine parts of the building, any desired number of burners being 
is show’ll at work on almost every conceivable form of burner, brought into use—from one up to hundreds—according to the 
and on Sugg s cooking stoves. A machine occupying a space of size and capacity of the machine. As these lights withdraw the 
less than 2 cubic feet suffices to supply a 6-horse Atkinson gas gas from the mixing tank, tending to produce a vacuum the 
engine, also shown at work. piston B of the air-pump A descends, forcing at the same time a

W e illustrate the machine on page 509. As we have said the cylinder full of the atmosphere into the mixing box P. As the 
spirit, Known in the trade as gasoline,. is contained in a tank, piston descends by means of the beam O, it forces up the piston 
which is buried in the ground at any desired distance from the of the generator ; it at the same time operates the pumpG H 
building to be lighted.. This, unlike the carburetter of the air- in such manner that a very small but definite quantity of the 
blowing gas machines, is simply a reservoir for holding the oil, gasoline is pumped into the generator at the moment its piston 
having no compartments or absorbent material whatever. From D reaches its highest point. The heat of the generator converts

1111
In the Saltaire Exhibition, Messrs. Bever and Dorling, Dews

bury, exhibited one of Bever’s high-speed engines, having a 
6in. and a 9in. cylinder and 6in. stroke. The engine w’as coupled 
to a No. 1 Gulcher dynamo, which lighted a 3000-candle power 
arc lamp. The two cylinders are placed at opposite ends of a 
box-frame, and work on opposite cranks, so that the weights 
and pressures are balanced at all parts of the stroke. One valve 
w’orks both the cylinders, and as it has a gyratory motion, it 
has no tendency to cut or groove the valve face. This valve is 
clearly seen in the sectional plan, which show’s that the steam 
from the high-pressure cylinder passes through it on its way to 
the low-pressure cylinder, the valve being worked by 
trie on the crankshaft. The internal working parts 
stantly and automatically lubricated by dipping into a bath of oil.

an air-

an excen- 
are con-

THE AUTOMATIC GAS MACHINE.
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the gasoline liquid into a vapour, the sudden expansion of which 
forces the piston D dowm, and through the w’alking-beam the 
piston of the air cylinder is forced upward. As this piston 
ascends it forces another cylinder full of air into the mixing- 
box, the air-pump being double-acting. This movement also 
permits the gasoline vapour to escape from the generator into 
the mixing-box through openings provided for the purpose. 
The constant repetition of these movements produces a con
tinuous supply of gas of a uniform quality.

The automatic device by which the temperature of the 
generator is regulated, no matter how much or how little gas is 
being made, depends for its action upon the well-know’n law of 
the expansion of metals by heat and their contraction by cold. 
The gas jet M is usually kept burning all day as well as at 
night, so that the machine is always in operation, making only 
enough gas to supply this little jet when no gas is used in other 
parts of the building, or making enough to supply any number 
of lights as they are brought into use, up to the full working 
capacity of the machine, and this is regulated automatically 
simply by lighting the gas in any part of the building. We will 
suppose that the machine has been working all day, making 
only enough gas to supply this little jet, and at night fifty burners 
are lighted in different parts of the building ; the withdrawal 
of gas from the mixing tank causes the piston B of the air 
pump to descend more quickly. This action repeated pumps 
the gasoline liquid into the generator with more frequent 
strokes. As this is converted into vapour the absorption of the 
latent heat tends to cool the generator, the contraction of which 
by this very slight reduction of temperature turns on more gas 
by means of the lever N, giving a large flame under the gene
rator. In a very few’ seconds this flame becomes adapted in 
size to the number of burners in use, and the generator is thus 
kept at the proper temperature. Late at night we will suppose 
the gas-lights to be turned off. The piston of the air-pump 
then descends very slowly, and the gasoline is supplied to the 
generator much less frequently. As the larger flame is still 
under the generator this becomes somewhat hotter. The ex
pansion of the metal generator by this increased heat instantly 
and automatically, by means of the lever N, shuts off a portion 
of the gas beneath it, and in a very few seconds the size of the 
flame again becomes adapted to the amount of gas needed for 
its supply, and the proper temperature of the generator is 
maintained. This same action occurs without regard to how 
many or how few burners are in use. Of course the expansions 
and contractions of the metal are slight, amounting only to a 
very minute fraction of an inch.

As the gas is formed by the mixture of gasoline vapour and 
air, it is evident that the quality of the gas must depend upon 
the relative proportions of these two substances. Hence, by 
increasing or decreasing the quantity of gasoline vapour, the 
quantity of air remaining the same, a richer or poorer gas is 
formed, as may be desired. In the automatic gas machine this 
mixture consists of two cylinders full of air to one generator full 
of vapour, the quantity of air never being varied. It is there
fore evident that the quality of the gas never varies when once 
set at any desired candle power. But in the automatic gas 
machine the quantity of gasoline pumped into the generator 
may be made greater or less simply by turning the regulating 
screw R, thus making a very rich or less rich gas as may be 
desired. This is usually set at about sixteen-candle power, and it 
need not be changed unless varying qualities of gasoline be 
used. The gasoline should be of one standard quality of 880, 
and in order to secure this it should be ordered from reliable 
dealers. We have made arrangements to supply those who 
favour us with their orders with gasoline of a standard quality, 
in any quantity desired, at the regular market price.

By the above simple device the quality of the gas is so regu
lated that there will be no smoke produced, as there is in coal 
gas, thus avoiding unsightly smoked ceilings and walls, and pre
venting the vitiating of the atmosphere which is taken into the 
lungs. It also avoids the necessity of using burners, which 
have to be adjusted frequently to prevent smoke, as is the case 
with all carburetting machines.

The accompanying letters of reference explain'the construc
tion of the machine, which is being introduced into this country 
by the Automatic Gas Machine Company, Victoria-street:—■ 
A, air-pump of cylinder ; B, piston or air-pump ; C, generator ; 
D, piston of generator; E E, valves of air-pump ; F, opening 
for the admission of air to the air-pump ; G, device for working 
gasoline pump ; H 11, connection of the device G with the 
pump H ; J J, pipe from gasoline reservoir to the generator ; 
K, pipe leading to the mixing tank ; L, supply pipe to gas jet 
M beneath the generator ; M, gas jet ; N, lever arm regulating 
the supply of gas beneath the generator automatically ; O, 
walking beam connecting piston of air-pump with that of the 
generator; P, iron gas-tight box enclosing the walking beam, 
and into which the gasoline vapour and atmosphere are both 
forced on their way to the mixing tank ; R, screw for regulating 
quality of gas ; S, thermometer ; T, top of generator, to be 
removed occasionally to clean generator ; U, lever connecting 
the piston-rod of the air-pump with the pumping device of the 
gasoline pump.

CAPLE’S COMBINATION SET SQUARE.

There are few combination took in which each part is not 
more or less in the way or mars the handiness of every other 
part. This is not the case with the combination set square, 
which is illustrated herewith, as invented and registered by

Mr. W. H. Dashwood-Capel, 
architect, Cardiff. Every ex
perienced draughtsman prefers 
for all general work a set 
square of some size, and this 
lends itself to the construction 
of the combination square and 
secures the advantages of two 
set squares in one, and the 
further advantage of conveni
ence and time saved by having 
the five angles in the one tool 

in the hand, instead of in two, which must be changed. The 
very sharp point of a 60 deg. square is moreover avoided, and 
only one square has to be bought and lost or broken, instead of 
two, which is a school recommendation of some force.

§
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Institution of Civil Engineers—Association of Birmingham 
Students.—The members of this Association held their second 
annual dinner at the Colonnade Hotel, Birmingham, on Thursday, 
December 15th ; Mr. E. Pritchard, M. Inst. C.E., in the chair. 
The President, in proposing the success to the Association, con
gratulated the members upon their progress. He hoped that in a 
very short time the Association would be able to compare favour
ably with the other branch associations of the—parent—Institution. 
Amongst the visitors present were Messrs. W. S. Till, M. Inst. C.E.; 
A. Comber, M. Inst. C.E.; J. E. Willcox, Assoc. Memb. Inst. C.E.; 
R. Godfrey, E. M. Scott, T. W. Debne, J. Tangye, T. Smartt, and 
F. II. Hewitt.
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THE AUTOMATIC GAS MACHINE.
[For description see page f>08.)
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80 95
324 334
784 | 794

109 ; 119

•9271-

30-22 : 26-40

•8731-

250150
365 406
825 866

191150

•182 •220

•632•763

21-33 21-38

•706 -707

1. Steam pressures above
atmosphere............lbs.

2. Temperature of steam F.°
3. Corresponding absolute

temperatures
4. Falls of temperature to 1

215° or 675° absolute F.° }
5. Proportions which the \

falls bear to the origi- ( 
nal absolute tempera- C 
tures ............................. )

6. The reciprocals of the ^
above ratios, to which 
reciprocals the fuel ac
tually consumed should > 
correspond, reduced to 
the Reading engine as 
unity ............

7. Water actually con
sumed per brake II. P. 
per hour (not including 
jacket-water)

8. Relative proportion of 1
water used ..................... J

;

•}... F.

... lbs.

speed; and, knowing that each value thus obtained ought 
to satisfy the condition Log. c — a V, where a and c are 
constants, the reason of the following calculations ought 
to be obvious:—

Trial speeds...
Value Log. DS 
Add Log. V 
Subtract Log. E 
Algebraic sum 
Add -098 V

14-36 ... 12T7 ... 11-04
2- 6313 ... 2-6313'... 2-6313 ... 2-6313
1-1572 ... 1-0853 ... 1-0430 ... 1-0869
3- 7379 ... 3-4574 ... 3-2984 ... 3-4574

•0506 ... -2592 ..; ’3759 ... -2608
1-4073 ... 1T927 ... 1-0819 ... 1T971
1-4579 ... 1-4519 ... 1-4578 ... 1'4579

. 12-215?

Value Log. c
Next, divide the differences of the third and first 

columns by the difference of their speeds; we obtain 
•3759 - -0506 = -098.a =
14-36 - 11-04

The above calculation shows : If to the quantity ,

we add the values of -098 V, for each speed, we get the 
value of Log. c = 1*4579 for the highest and lowest speeds, 
but only 1'4519 for the middle speed. Now: there is no 
reason for this change, from a higher to a lower value and 
then back to the higher. Theory indicates that this value 
should be constant; and, hence, it is much more probable 
that some error has occasioned the speed noted as 12*17 
knots to have been understated; and that the real speed of 
this trial was 12-215 knots, which, as shown in the last 
column, then gives the same value for Log. c as the others. 
In this way we obtain the values of the constants in the 
formula for,

pf y
28-7

H.M. S.S. Warrior, E = Log -1 '098 V. And its

crucial test, as follows : 
Trial speeds 
Values '098 V 

„ bog V 
„ Log D3 = 

Subtract Log. 28 '7= 
Log. E 
.-. E
By trial data

11-04
1-0819
1- 0430
2- 6313 
1-4578

= 14-36 ... 12-215
1-4073 ... 1-1971
1- 1572 ... 1-0869
2- 6313 ... 2-6313
1-4578 ... 1-4578

= '3-7380 ... 3-4575
5470 ..
5469 ..

3-2984 
1988 horses.2867
19882867=r >)

Cardiff, and the two prize engines and Mr. Foden’s com
pound engine, tested at Newcastle, are compared. The 
third line gives the absolute temperature of the steam in 
each case ; the fourth line the fall of temperature, on the 
supposition that the steam leaves the cylinder at a tem
perature proper to 1 lb. back pressure, that is 215 deg.; 
the fifth line is the quotient of the division of the fourth 
by the third, and shows the proportion of work to be 
expected. The sixth line is the reciprocal of the 
fifth reduced to one as the standard of the Reading 
Ironworks’ engine, and represents the proportion in 
which the steam should have been consumed, that 
being, of course, inversely as the amount of duty 
to be expected. We see that Messrs. Davey, Pax- 
man, and Co.’s simple engine should have demanded 
about 7 per cent, less steam, and their compound 23^ per 
cent, less than the Reading Ironworks’ engine. In reality 
their simple engine, as will be seen by the eighth line, 
took 13 per cent, less, while the compound took nearly 30 
per cent, less than the Reading Ironworks’ engine. Con
sidered apart from their boilers, it will appear that Davey, 
Paxman, and Co.’s simple engine and their compound 
engine each in round numbers exceeded by some 6 per 
cent, the duty which, having regard to the increase of 
the pressure of steam above that of the Reading Iron
works’ engine tried at Cardiff, and taken here as a 
standard, would have led one to expect, while Mr. Foden’s 
engine used an amount of steam which was about 6 per 
cent, more than the foregoing calculation anticipated, so 
that his result fell a little below that of Davey Paxman’s 
compound, working at 100 lb. less pressure.

“ From the foregoing it is clear that it must not, how
ever, be hastily assumed that an indefinite amount of 
economy is to be derived from the use of higher pres
sures. The increase in the temperature of steam does not 
correspond to the increase in pressure, but rises more 
slowly than the pressure increases; thus—

From boiling point to 501b. temperature rises 88 deg.
„ 38 deg.
„ 29 deg.
,, 20 deg.
,, 18 deg.

and consequently the fall of temperature in working 
bears a smaller proportion to the fall of pressure, and all 
the mechanical difficulties connected with high-pressure 
steam have to be grappled with, for it may be inadequate 
gain. These trials appear to point to the conclusion that, 
with our present state of knowledge, it is probable that 
pressures between 1501b. and 200 lb. per square inch will 
give the best practical results.”

It will be seen that the value of the foregoing table is 
much diminished by the circumstance that no account has 
been taken of the water condensed in the jackets, which

50 lb. 100 lb.
1001b. 1501b.
150 lb. 200 lb.
200 lb. 250 lb.
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STEAM ENGINES AT THE ROYAL AGRICUL
TURAL SOCIETY’S NEWCASTLE SHOW.

No. IV.
We have in previous articles dealt very fully with the 

performance of the boilers of the best engines tested at 
Newcastleby theRoyal A gricultural Society, and it now only 
remains to say something concerning the performance of 
the engines proper as distinct from the steam generators. 
The whole matter is fully handled in the report of 
the Society’s engineers, but we do not propose to follow 
the line taken by Sir F. Bramwell and Mr. Anderson 
very closely. As we have already stated, the text con
stitutes a most valuable treatise on the steam engine, and 
should be in every student’s library. It is, however, to 
be regretted that the tables accompanying the report are 
not free from errors and inconsistencies. The most interest
ing line of inquiry that we can take is an investigation of 
the causes which render one engine more economical than 
another; and this it must be understood we do solely 
on the information supplied by the report as a basis. 
The report draws such a comparison between the 
engines tried at Cardiff and those tried at New-castle, 
that before going further it may be well to repro
duce here what Sir F. Bramwell and Mr. Anderson 
have to say on this point. They deem that the 
augmented economy of the Newcastle engines was due 
mainly to the increased pressure carried; and they go on 
to say :—“ But the pressure of steam cannot be increased 
without a corresponding increase of temperature, and the 
advantage derived from using higher pressure steam 
is a consequence of its higher temperature. In the an
nexed table, the Reading Ironworks engine, tested at

Comparison between the Theoret ical and Actual Economy dented from 
an Increase of Steam Pressure.

Newcastle-on-Tyne.Cardiff.

Reading
Iron

works.

Davey, Davey, Edward 
Paxman, Paxman, Foden. 
and Co. and Co.

Corn-
Simple. pound. pound.

Com-
Simple.D 3 Y:i ,, ,——, may then be 

E
The Admiralty co-efficients, C =

obtained by the very dissimilar formula,
Log. C = Log. 28*7 + 2 Log. V — "098 V, 

which involves two constants, specific to the particular 
vessel, and comparable with the like constants in other 
vessels. Thus we have :

Trial speeds, 14-36 12-215 11-04 knots 
= 231-7 272
= 231-8 272

It will be noticed, as quoted from the Admiralty table, 
the middle speed beingtaken as 12*17 knots, gives C = 269. 
Oidy it has been shown that this speed is erroneous to 
the extent of "045, or one twenty-second of a knot. 
Increased by this amount, the agreement with the other 
trials is perfect. I have also explained: a like small correc
tion of the middle speed will be found necessary in every 
similar set of correctly noted experiments, where the speeds 
have been determined by the means of runs, with and 
against the tidal drift. For this reason, variations in the 
rate of drift, leave residual errors, which are not removed 
by the methods of taking means which are usually 
adopted.

To search for a formula which will give closer results 
than the one here shown, or, for one simpler in its prac
tical working, would, on the face of it, seem ridiculous. 
Further, the vessels Galatea and Warrior have the values 
of a so nearly alike, the difference might be neglected, and 
the values of c, viz., 44T9 and 28*7, very approximately, 
may be taken as the real measure of the comparative effici
encies of the two vessels—that is to say, 35 per cent, in 
favour of the former vessel, with the further considera
tion—the capability of greater speed, probably even of 
greater value than comparative efficiency at speeds of 
which both vessels are capable.

The correction of these formulae for the error in the 
dimensions element, mentioned at the beginning of the 
investigation, is very simple; the constant c has to be 
diminished in the same ratio as the quantity, displace
ment to the power three-fifths, is less than the quantity 
displacement to the power two-thirds—that is to say,

Q. 5000* 5000* Sm“- SFl9=25'05

8852^,8852* 

28-70 15-69

This places the relative efficiency question in a more 
comprehensive shape. For: if in these we take the same 
displacement, say, 8852 tons for both vessels, and calcu
late the power necessary for the Warrior’s maximum 
speed, 14"36 knots, we have—

c 289 -7 while by formula we have ; 
289-7.C

D 6
For Galatea E = V Log. -i -09807 V.

25-05
I)-6

For Warrior E = Y Log. -i -098 Y. Since,15769

Increased Galatea.
= 2-3682
= 1-4083 -098 V
= 1-1572

Warrior. 
= 2-3682 
= 1-4073 
= 1-1572 

Log. 15-69 = 1-1947 
= 3-7380

Log. 8852-6 
•09807 V 
Log. V
Subtract Log. 25 -05 = 1 -3987 
Log. E = 3-5350
.-. E 3436 5470

From this it will be seen—an 8852-ton Warrior, being 
propelled 14"36 knots by 5470 indicated horse-power, an 
equal diplacement Galatea would be propelled at the same 
speed by 3436 indicated horse-power. The ratio per cent, 
in favour of the Galatea is 37’2. Were we, simply, to take 
the denominators, 25T5 and 15-69, neglecting the slight 
difference of the quantity a, this ratio would be 37"3 per 
cent.—practically the same.

Lastly, I would remark, vessels of the Warrior type— 
by which I mean vessels in which the value of a is 
*098, or, say, -10 very nearly—are very common in the 
merchant navy. I have the data of very many such in 
my hands, and it would only require some little trouble 
on my part, and some sacrifice of your space, to give a 
selection, if the matter is not already sufficiently clear. 
I will add no more at present.

White Inch, Glasgow, December 10th.
Robert Mansel.
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ON ADMIRALTY CO-EFFICIENTS. 
By Robert Mansel.

For many years, as opportunity offered, according to 
my light, I have called attention to the meaning, true 
form of, and valid deductions from the quantities derived 
from the speed trials of steam vessels, and generally known 
as Admiralty constants or co-efficients. These explanations 
may have met with indifferent recognition, but this has 
neither disquieted nor astonished me. The causes I 
might offer explanations upon; only, it is neither a 
pleasant nor profitable inquiry upon which to waste 
space ; whereas, in itself, the subject is so many-sided, 
that every restatement can be made to disclose some 
feature of general interest; on which ground, I briefly 
recapitulate.

A steam vessel is a machine in which power is developed 
in order to do a certain description of work. “ The 
relation between the work constantly done upon it by 
the working power, and that constantly yielded at the 
working points,” Canon Moseley, in his “Mechanical 
Principles of Engineering,” has defined as the modulus of 
the machine, and is precisely the same thing as that long 
previously known as the Admiralty co-efficient. In the 
steam vessel the work done at the working points has 
been assumed to be proportional to the product of the 
square of a lineal dimension of the vessel by the cube of 
the speed. The developed power, again, being the 
observed quantity—E indicated horses—the ratio of these 
two—usually denoted by the symbol C—obviously, may 
be written—

_ P VJ 
C “ E (1)

Now, for l2 we may substitute, indifferently, either the 
immerged midship area, the surface, or the two-third 
power of the displacement, provided we compare cases in 
which, for all, the same function of the dimensions is 
employed. To fix ideas, for l2 let us assume the last or 
two-third power of the displacement. Obviously, (1) 
may be written in the form—

D3 Y
E=-rrV2......................

And by taking the logarithms of both members—
D3 V

Log. E = Log. ——b 2 Log. Y . . . (3)
I have shown wherein the second side of this equation 

fails to represent the “ true fact as it lies in nature.” In 
comparing different vessels, the factor D$ ought to be 
subject to a correction ; somewhat empirically it may be 
viewed: the power two-thirds is rather high, and would 
be better represented by the three-fifth power, or, say, D-0, 
the six-tenth power of the displacement. The second term 
is very erroneous; and, instead of being 2 Log. Y, ought 
to be represented by a Y, where a is a small quantity 
whose value in strict mathematical language is the differen
tial, with respect to the speed, of the logarithm of the 
resistance. Doubtless this will seem dreadfully abstruse to 
those who have not studied,*or do not understand ana
lytical mechanics; but, in any actual case, it is fortunate 
that it is singularly simple in application. Take an 
example. About a month ago her Majesty’s twin-screw 
vessel Galatea, built by Messrs. R. Napier and Sons, 
Glasgow, came to be tried, and the result published in 
some newspapers, is reported as follows. Displacement, 
5000 tons.

(2)

Speeds. Power.Revolutions.
17*397 knots ............ 101-15 ............ 5858 ind. horses.
19-008 „ . ... 113-50 ............ 9204 „

From which the calculated values of the Amiralty co-effi- 
D3 V3

cients C = ——— would be 262"9 and 218*2 respectively. 
E

According to the usual interpretation: the altogether 
erroneous inference from these figures would be; the com
bined efficiency of the hull and engines of this vessel for 
the first speed, as compared to the same for the second 
speed, would be in the ratio of the figures 262*9 to 218"2. 
The real explanation is: the false estimate of the work 
done is in this ratio, but, tried by a true standard, the 
figures must be,1 and are, alike.

The relation of power and speed in the Galatea may be 
easily found to be,

D3 V 
44-19

Let us test this.

(4)E = Log.-1 -09807 V.

II.M.S.S. Galatea.
... 19-01 (very nearly) 
“ L8643

= 1-2405 ... 1-2790
= 2-4660 ... 2-4660

1-6453
= 3-7675 ... 3-9640'
= 5858 ...
= 5858 ...

Trial speeds
Product -09807 V = 1-7064 
Log. V 
Log. Dii
Subtract, Log. 4449 = 1-6453 ... 
Log. E

= 17-40

.-. E 9207 ind. horses.
9204 „ „

Again: I have pointed out, at any other speeds of this 
vessel, so long as no change of circumstances occurs, the 
ordinary Admiralty co-efficient C, for those speeds, may 
be obtained by the simple formula Log. C = Log. 44*19 
+ 2 Log. Y- "09807 V. By this formula, for V = 17"40 
and 19*01 we have, C = 263 and 218-3 respectively; while 
calculated from the trial data C = 262'9 and 218‘2 respec
tively, so that had we taken the constant 44T8 the agree
ment would have been perfect.

Now, contrast the foregoing with the results obtained, 
about twenty-eight years ago, on the similar trial of H.M.S. 
Warrior. As given in the Admiralty trial data tables, 
we find—displacement, 8852 tons ; speed, 14*36, 12*17, 
and 11*04 knots, with corresponding indicated horse
powers, 5469, 2867, and 1988 respectively. The Admiralty 
co-efficients corresponding to which are, 231 "8, 269, and
289*7 respectively. The general formula being, E = —* ^

Log.-1 a Y. I have pointed out, we have first to calculate
the value of the quantity -

E

By trial

from the data for each

1 Subject to the explanation, the conditions remaining unaltered 
through the range of speeds.

JOC
O



may be sufficient to alter the whole comparison, because 
the jacket condensation is never identically the same in 
any two engines, being variable by a host of conditions 
and influences. Furthermore, with all due deference to 
the eminent authors of this statement, we venture to say 
that their own figures show that the superior economy of 
the Newcastle engines was due to something more than 
higher pressures. In the case of Mr. Foden, it will be 
seen that the actual result was 6 per cent, under the cal
culation, while in the case of Messrs. Davey, Paxman, 
and Co. it was considerably over it. We have only to look 
at Mr. Foden’s low-pressure diagram to see why he did so 
badly. For some unexplained reason, the action of the steam 
at the front end of the low-pressure cylinder was extremely 
bad. The initial pressure was only 24 lb., while the back 
pressure was no less than 6 lb. We find, too, that the 
range of expansion in the high-pressure cylinder was very 
considerable, whereas it was very moderate in the low- 
pressure cylinder. Furthermore, the exhaust line in the 
high-pressure cards falls continuously, showing that the 
intermediate receiver space was too large or the cut-off' 
too early. If we turn now to the diagrams of 
Messrs. Paxman’s engine, and those of Messrs. McLaren, 
we shall find much that is very instructive. In 
the former the cut off takes place in the high-pres
sure cylinder very sharply at not much less than one- 
third of the stroke, and in the low-pressure cylinder the 
expansion is well marked. The exhaust lines of the 
high-pressure cards are curved showing a small inter
mediate receiver. In Mr. McLaren’s cards we find that 
the cut-off took place at a little more than one-sixtli of 
the stroke. The terminal pressure in the Paxman high- 
pressure cylinder was about 28 lb. above the atmosphere, 
while in the McLaren engine it is 20 lb. The whole 
range of expansion in the Paxman high-pressure cylinder 
is a little over five times, while in the McLaren high- 
pressure cylinder it is about seven times. Now, we have 
repeatedly pointed out in these pages that the reason why 
the compound engine is so economical must be sought in 
the fact that the steam resulting from re-evaporation 
during the exhaust stroke of the high-pressure piston is 
used expansively in the low-pressure cylinder. In prac
tice this means that the expansion should be divided 
between the two cylinders. We see that in the Foden engine 
the expansion takes place almost wholly in the first cylinder. 
In the McLaren engine it takes place to a much larger 
extent in the small than in the large cylinder ; and in the 
Paxman engine the expansion is much more fairly 
divided. Here then is, in our opinion, one of the reasons 
why Mr. Paxman beat his competitors. We have either 
tested ourselves, or received from others particulars of 
tests, and we have never yet met with a case where maxi
mum economy was realised unless the steam was 
worked with a comparatively early cut-off, say, half- 
stroxe, in the large cylinder. It is, of course, mainly 
a question of cylinder capacity, clearance, and inter
mediate receiver space. The capacity of the Foden 
high-pressure cylinder was 17*72 x 10 = 177'2 cubic inches. 
That of the low-pressure cylinder was 70*88 x 10 = 708*8 
cubic inches, neglecting clearance. The capacities were 
therefore as four to one. In the Paxman engine the 
capacity of the high-pressure cylinder was 26 x 14 =364. 
That of the low-pressure cylinder was 67*2 x 14 = 940*8 
cubic inches. The ratio here is 2*6 to one nearly. In the 
McLaren engine the capacity of the high-pressure cylinder 
is 26 x 15 = 390; and of the low-pressure, 63*6 x 15 = 954 
cubic inches, and the ratio is 2*44 to one nearly. There does 
not seem to be any good reason why, with such proportions, 
Messrs. McLaren should not have divided their expansions 
better than they did. Much, however, depends on the 
question of clearance and intermediate receiver space, 
concerning which we have no information concerning Mr. 
Foden’s engine. The figures given in the report for the 
other two engines are as follows:—

Paxman. 
cubic inches.

McLaren, 
cubic inches.

Mean clearances and ports of high-
pressure cylinder.............................. 54

Ditto low-pressure cylinder............128*5
Intermediate space.............................. 517

62*2
103

... 427*4

A comparison of the indicated and brake horse-power of 
the different engines is not without value. During the 
Newcastle trials a careful allowance was made, for the 
first time, for the 'friction of the brakes. Taking the 
corrected figures, we have—

Foden.
Indicated horse-power ... 18*63 ... 22*77 ... 24*02 
Brake horse-power...

Paxman. McLaren.

... 17*57 ... 20*33 ... 21*07

Difference ...
Ratio of brake liorse-power 

to indicated

1*06 ... 2*44 ... 2*95 

*943 ... *893 ... *877
In a former article we gave the water used per indicated 

horse-power per hour, and unintentionally did Messrs. 
McLaren’s engine an injustice, caused by the mal-arrange- 
ment of the tables in an early copy of the report. We gave 
the indicated power of his engine as 22-horse instead of 24. 
We now give the corrected figures. It will be understood 
that these figures include the water condensed in the 
jackets and re-evaporated, as estimated, and they therefore 
differ in the case of the McLaren engine from those 
published in our pages, as obtained by Professor Barr and 
Mr. Halpin, who took no account of jacket-water.

J> ...

Water per indicated horse-power per hour.
Paxman.
21*45 lb.

From these figures we gather that there was con
siderably more condensation going on in the cylinders of 
Messrs. McLaren’s engine than there was in those of the 
other two; but although this is probably true to a 
certain extent, it will not account for the whole loss. 
There were a couple of leaking rivets in the fire-box, 
through which a certain amount of water escaped. 
A slide-valve rod was metallic packed. This passed 
steam, and then there was, we believe, besides, what 
we may term an internal leak from the jacket into

Foden. 
23*75 lb.

McLaren. 
24 lb.
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a cylinder, which represented a further loss.1 All these 
things were due to the excessive haste with which the 
construction of the engine was hurried in order to get it 
into the show-yard in time. There is, however, a sug
gestive passage in the report of Mr. Halpin and Professor 
Barr which appeared in our impression for December 2nd. 
Describing the engine, they say:—“ The cylinders, 5f in. 
and 9in. diameter by a 15in. stroke, were bolted directly 
to the top of the fire-box casing, both being surrounded by 
the steam passing from the boiler to the liigh-pressure valve 
chest." If these words are to have their legitimate mean
ing, then the steam entering the high-pressure cylinder 
passes first through the low-pressure jackets, which is an 
extremely defective arrangement—so defective that we 
fancy that Mr. Halpin and Professor Barr are mistaken. 
However, it is proper to add that if they are not, Messrs. 
McLaren are by no means the only engineers who have 
adopted the system. Indeed, not many years have elapsed 
since it was held to be excellent practice to have all the 
steam supplying non-compound engines passed through 
the jackets, on the plea that the efficiency of the jacket 
was thus secui*ed, and would more than compensate for 
any loss incurred by the slight cooling of the steam.

It will not have escaped our readers that a vigorous 
controversy is going on in our pages concerning the 
accuracy of the R.A.S.E. brakes. It would extend this 
article beyond reasonable limits to consider here the 
points raised; nor is this the proper place to discuss 
them. We have taken the report as it stands, assuming, 
as is right, that the eminent engineers who have issued it 
are satisfied that the trials on which it was based were 
accurately conducted. The possible errors of brakes 
constitute quite a different subject for consideration, 
which we shall probably deal with on another occasion. 
There can be no doubt that an error may be introduced 
by the action of the compensating levers of the Appold 
brake as pointed out by Messrs. McLaren and Mr. 
Halpin. Professor Kennedy says, page 632, in “ The 
Mechanics of Machinery,” after describing the action of 
the Appold brake, “This may in cases cause a very 
sensible error in the estimation of work done, an error 
always in excess.” Whether any sensible difference in 
error may exist between any two brakes of the same 
construction as used by the Royal Agricultural Society 
is, however, quite another thing.

Meanwhile, it is enough to say that we do not suppose 
that the brakes used by the Royal Agricultural Society 
have ever been put forward as giving results absolutely 
correct. That would be far too much to expect. Messrs. 
McLaren have done good service by carrying out experi
ments, and they have undoubtedly obtained some very 
curious and even startling information concerning the use 
of water as a lubricant, and its effect on brakes, which, 
in due time, we hope to place before our readers.

bringing it to the surface. The form of the boat, 
which is 135ft. long and 12ft. in beam, is not here dis
cussed, because it can be best seen by drawings, which we 
propose to give in a future number. Captain T. Garrett, 
who has had considerable experience with a submarine 
boat of a cigar form, has found this one much more 
manageable.

Two trials took place in the afternoon in Southampton 
water near the lightship ; the first consisted in running 
the vessel at a fair speed when in the highest position, that 
is, with the flat deck or superstructure a few inches above 
the surface of the water, in which condition the displace
ment is 160 tons ; when submerged it is 230 tons. The 
object was to enable those who witnessed the trial to 
judge how far the boat was visible and how far vulnerable 
in comparison with a service torpedo boat. The super
structure is, of course, not of any vital importance. 
Beneath it the boat is protected by a turtle back of steel 
lin. thick, and the conning towers or cupolas by lin. of 
steel. It is intended in future vessels to increase this 
to 3in. The boat thus running at high speed obviously 
offered a very small mark to artillery.

The boat acquitting herself well in this trial, as well 
as in descending below the surface and rising again, the 
tender, with the officials on board, moved off towards 
Southampton to wait for the Nordenfelt to attempt an 
approach after dark. It may be observed that there were 
several difficulties to be grappled with in this task—first, 
the tender carried only one indifferent light, and it was a 
good test of the finding powers of the Nordenfelt in 
its various conditions to discover and approach her; 
secondly, vessels were frequently passing which 
called for care and prudent handling of the Nordenfelt to 
avoid danger of collision. Thirdly, the difficulties of 
manipulating the boat were for the moment increased by 
the recent addition of the superstructure which altered 
all the levels and adjustments, which experience had 
taught best suited the boat in its different movements. 
The result of this condition of things was that consider
able delay was experienced in the operations, and the 
spectators on the tender had a long wait of about four 
hours before the actual attack was achieved. The night 
was a very fair one for the purpose. There was a moon, 
but a considerable quantity of cloud. The water was 
calm and the night free from mist. The Norden
felt approached, sinking in the water a,s she neared the 
tender, eventually travelling submerged wholly for 
about 100 yards, and was not perceived until she had 
sounded a whistle from a position 70 yards on the port 
bow of the tender. The Nordenfelt’s rate of speed was 
about 3^ or 4 knots. She moved about 600 yards off 
towards a steamer that had just come in from the Cape, 
when she again sounded a whistle.

On the following morning the officials and other visitors 
went on boai’d the Nordenfelt in the dock and had the 
various arrangements and features of the boat explained 
to them, and they witnessed the submersion and rising of 
the boat, which was repeated so as to show that it was 
completely under control. Altogether the trial was most 
successful, but there remains much to be done before the 
Nordenfelt can be brought into condition for actual 
service. The introduction and successful discharge of the 
torpedoes have to be mastered. Then great experience 
is needed for handling the boat below water. Not only has 
the speed been hitherto keptverylow,butalsoevery change 
in position has been slowly and carefully effected. With 
a cigar-shaped boat experience has shown that there is a 
great liability to plunge head down, which is very 
dangerous in water of limited depth; but the fact is 
that destruction, as Captain Garrett well expressed it, is 
always within a very limited number of feet. But the 
crew of a craft engaged in naval warfare has always to 
run risks, and the crew of the Nordenfelt would be very 
much safer than the men in an ordinary torpedo boat. 
The safety of this boat is mainly secured, first, by 
Mr. Nordenfelt’s plan of working her in a condition 
when the revolution of the horizontal propellers is neces
sary to keep her under water, so that in any stoppage or 
breakdown she rises at once; and secondly, by a reserve of 
hot water under pressure, which, if ejected by steam, 
gives very great power to rise, though in aconditionof partly 
expended motive power and temporary helplessness. Alto* 
getherthe physical questions involved are very interesting 
To a ship attacking harbours inthefuture the various forms, 
in which attack may come to her must be peculiarly in
teresting. From a dynamite gun, a torpedo in the shape 
of a huge dynamite or gelatine shell may come hurtling 
through the air and fall close to her. Near the surface 
of the water she may strike the circuit closer of a sub
marine mine lying near the bottom, and at any desired 
depth the Nordenfelt boat may approach and discharge a 
torpedo at her. Near a harbour, in fact, the air, the 
surface and the depths of the water to the bottom itself 
may bring surprises upon an enemy, and this from tor
pedo warfare alone.

OFFICIAL TRIAL OF THE NORDENFELT SUB
MARINE VESSEL.

The first approach to any official trial of the Nordenfelt 
submarine vessel took place on Monday last, December 
19th. It was not by any means a formal official trial, but 
the boat has been matured to a sufficient extent to exhibit 
its powers and capabilities, allowance being made for want 
of practice. The opportunity of witnessing such a trial 
was seized by representatives from the Admiralty, 
Ordnance Committee, Royal Engineers, and the Naval 
Attaches of foreign Powers. As our readers generally are 
aware, the object of this boat is to approach a ship under 
water, so as to escape observation, and thus discharge a 
torpedo in such a way as to strike an enemy with certainty, 
and in a vital place. In her ordinary mode of progression 
the vessel lies very low in the water, and is much less 
visible than a service torpedo boat. She would approach 
an enemy thus till she reached a distance at which she 
might run in danger of being perceived, perhaps from 
700 to 500 yards; then she would close all escape for 
smoke and all passage for air, and sink so low that nothing 
remains above water but two small glass domes fixed at 
the top of two cupolas. These domes are sufficiently 
large to contain a man’s head, one in the fore part of the 
ship and one aft. In this position the vessel would 
depend on her store of steam provided for as hereafter 
described, and her crew on her imprisoned air. The captain 
takes his stand with his head in the forward dome, a 
position which, it is said, gives him a singularly clear 
view along the surface of the water at night for such 
distances as are not affected by limit of horizon. Close to 
his hand are the handles or levers for regulating the 
speed and the direction of the boat, also the working of 
the horizontal propellers employed for descending below 
the surface. For rising again no propeller is necessary, 
the system being to adjust the boat to float with the 
surface of a wooden deck—which has recently been added 
as a superstructure—nearly level with the surface of the 
water. As the boat eventually nears her enemy, she 
descends entirely under the water, so that nothing is 
visible except the eddies on the surface formed by the 
revolution of the horizontal propellers, and these would 
probably be seen oxdy in smooth water. This boat, the 
Nordenfelt, is intended to carry four, possibly five, tor
pedoes. Obviously the discharge of these will need skill 
and practice in a system so nicely adjusted. Nothing has 
been as yet carried out in this direction. The trial with 
which we now deal related exclusively to the working of 
the boat and to the handling of it in submerging it or in

Naval Engineer Appointment.—The following appointment 
has been made at the Admiralty : Alfred T. H. Stone, assistant 
engineer, to the Brisk.

The Concealment of Torpedo Boats.—One well-known draw
back in torpedo-boats is the visibility of the flame and smoke when 
within a distance of 2500 to 3000 yards of the object to be 
attacked. Experiments at the Rochefort Arsenal and on the Seine 
with an apparatus invented by an engineer of the name of Oriollo, 
of Nantes, as is reported, have demonstrated that his arrangement 
is capable at night of quite obscuring the torpedo-boat. The 
flame and sparks disappear, the smoke, which is reduced in tem
perature from 100 deg. to 30 or 40 deg., spreads itself out in a 
horizontal layer over the surface of the water, becomes inhalable 
and envelopes the boat in an impenetrable vapour, which defies 
the electric search-light to discover the boat. A notable point in 
the application of the arrangement is that, it in no way whatever 
interferes with the proper working of the engines or the boat. 
The steam pressure and the speed remain undiminished ; the im
provement is confined exclusively to the funnel, and the extra 
weight which it adds to the boat is insignificant. France is 
engaged in applying this improvement, and Spain and Italy will, 
probably, shortly introduce it to their navies.

1 Mr. Pidgeon says in his report:—“ Before the trial run had begun a 
leak declared itself, which made it necessary to remove the cover of the 
high-pressure cylinder, and to plug with wood a Jin. hole, through which 
the jacket of the cover itself was supplied with steam. During the run 
another difficulty occurred. The Crosby sight-feed lubricator partially 
failed of its office, with the result that the slide valve of the small 
cylinder 1 seized ’ and caused its excentric strap to heat badly. Mr. 
McLaren plied his oil can vigorously, but without avail; the excentric 
strap was hot, and growing hotter. Some fire-box stays, too, were drip
ping during the trial; so that when the run terminated it is not to be 
wondered at that the Paxman compound performance remained unbeaten. 
This engine ran 41i. 24 min. actual, and 4h. 51jmin. mechanical time, 
taking a supply of 202J lb. of coal, equal to a consumption of 2 18 lb. of 
coal per horse-power per hour. ”



THE GRANILE WORKS AT NAPLES OF THE MEDITERRANEAN RAILWAY COMPANY.
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THE MEDITERRANEAN RAILWAY CO.’S PIE
TRARSA AND GRANILE WORKS, NAPLES.

guards’ vans and wagons are also made at these works, the 
bodies of the two former being entirely covered with sheet iron. 
Ingegnere Doux is Works’ Manager at Pietrarsa, which now em
ploys about 650 men, and is shortly to be reconstructed and 
brought up to the level of modern practice.

The Granile Works are so called because of their proximity to 
the historic granaries near Naples, which give their name to the 
district. They also adjoin the works of Messrs. C. and T. T. 
Pattisou, which employ about a thousand hands, and of which 
we have something to.say in a separate article. The Granile 
Works, which, owing to the clear atmosphere, appear almost at 
the foot of Vesuvius, have had a considerable share in the in
dustrial history of Italy, because they turned out the bridges for 
the Messina and Catania Railway, and the engines for such 
vessels as the Principe Amedeo, and the Scilla e Caribde, and

provided. These works produce every part of a locomotive except 
axles, wheels, and tires, which latter are imported from Sheffield, 
but not the complete locomotive, only tenders. In the boiler 
shop, soon to be disestablished and transferred to Pietrarsa, the 
boiler shells are placed on rollers at the ends of cross beams, so 
that they can be easily turned in the absence of overhead 
travelling cranes. The wagon department, which is lighted by 
electric arc lamps, is provided with some good yet simple and 
inexpensive wood-working machinery, made on the spot, in
cluding a horizontal drilling and mortising machine, in which the 
drill is brought up to the work by a lever, and the cross travel 
given by the same means, the workman holding a lever in each 
hand and thus making a mortise very quickly. There are about 
650 men employed at this establishment, which has turned out 
work of considerable importance with very slender means. The

works’ manager is Ing, 
Ferraro, Capo Sezione, who 
is under the Capo Opificio, 
Sig. Gramegna; but both 
the Granile and Pietrarsa 
works are in charge of 
the Capo Divizione, Cav. 
Fadda, who in turn looks 
for instructions to Com- 
mendatore Frescot at Turin.

While the reconstruction 
of the Granile Works is 
decided upon in accordance 
with the above plan, the re 
modelling of the Pietrarsa 
Works—a very necessary 
proceeding—is decided upon 
in principle, but not to take 
effect until that of the 
Granile is accomplished. An 
impression prevails at Pie
trarsa that that establish
ment will share with the 
new works now being put up 
at Turin the task of providing 
new locomotives for the 
Mediterranean system; but 
we have it from head
quarters that this will not 

be the case. As stated in our article on “ The Mediterranean 
Railway”—see The Engineer of 2nd December—all new loco
motives, except the first of a type, will be let by open contract. 
At present Messrs. G. Ansaldo and Co., of Sampierdarena, near 
Genoa, supply a large number of locomotives to the Mediter
ranean Company, in continuance of the arrangement made with 
the I talian Goverment when the lines were worked by the State. 
These works are also being extended and modernised, and at the 
same time provided with some excellent machine tools, so as to 
be put under favourable conditions for retaining a large portion 
of the work in future, notwithstanding its being thrown open 
to public competition. When one compares some of the anti
quated locomotive works in various parts of Europe, with com
plete modern shops like those of the L.N.W.R. at Crewe, the 
L. and Y. at Horwich, and those now being put up by the 
Mediterranean Company at Turin—to be described in a 
future number—the reason is abundantly manifest why 
some go to the wall, others are entirely reconstructed, 
and others again are transferred to more favourable situa
tions.

The Pietrarsa Works, situated between the line from Naples to 
Portici and the shore of the Bay of Naples, are among the oldest, 
if indeed not the oldest of any importance in Italy, having been 
founded in 1842 by Ferdinand II. Until lately a gigantic statue 
of this monarch, cast at the works, overlooked the dock, now 
disused, communicating directly with the Mediterranean ; but 
this prominent object, having been found to serve as a butt for 
irreverent marksmen from the sea shore, is now ignominiously 
relegated to the oblivion of a storehouse. The primary object 
of this establishment was to roll rails for the railway between 
Naples and Caserta, so as to be independent of England, although 
English coal and pig iron could not then be dispensed with. In 
1860 Pietrarsa became an arsenal of the Government, and 
the battlements overlooking the Mediterranean still exist. In 
1862 the works passed into the hands of a company, which, 
however, failed in 1868, when the management was resumed by
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ITALIAN REVERSING GEAR. I I
! !the Italian Government. In 1885, when the railway conven

tion gave the working of all the lines on the west coast of Italy 
to the Mediterranean Co., Pietrarsa, situated directly on the 
main line of the southern section, came in very handily for re
pair shops. The first Italian locomotive was made here in 
1867-8, and since that time 265 have been turned out complete, 
except the boilers, which are made at the Granile Works. The 
present erecting shop is the original foundry, with its massive 
pillars, where cannon were formerly cast. Some relics of the past 
may be seen in an old beam engine and a pillar engine with in
verted cylinder, made at the works and still doing duty; but there 
is a modern horizontal engine in the forge, where draw-hooks are 
stamped out under the hammer. Most of the machine tools are 
by English makers, including a double key-way cutting machine 
by Sharp, of Manchester. Turntables, points and crossings 

de here; but disc and other wheels are obtained from

.ti-
<40 >

ENGINE AND TENDER COUPLING.

have always obtained high awards at exhibitions. To the Turin 
Exhibition of 1884 they sent the 60-H.P. engine, with Bouvret 
valve gear—a modification of the Corliss system—which drove 
the machinery in motion. The works were started by a M. 
Henri with only thirty-five or thirty-seven hands, but rapidly 
increased in importance under the Societk Nazionale dilndustria 
Meccanica, from 1863 to 1868, when the company got into 
difficulties, and the Government took the works in hand to pre
vent their being closed. In 1885 they were bought by the 
Mediterranean Railway Co. for about 5,000,000 lire = £200,000 ; 
and now it is decided to spend another million lire, or £40,000, 
in reconstructing them according to the annexed plan. All the 
iron and brass castings required for the Mediterranean system— 
iron 60 tons and brass 10 to 12 tons a month—are produced at 
the Granile Foundry. A very good foundry sand is obtained 
from Monte Sarchio, near Gaeta, in the province of Terra di 
Lavoro ; but, as might be expected, the methods at present em
ployed are not the most recent. There are, however, two new 
Voisin cupolas for melting the metal. Here are cast the abnor
mally large brake blocks with which the engines and tenders are

<40->

are ma
Krupp’s and Bochum. A. sketch is appended of the engine and 
tender coupling, in which there is a ratchet-brace arrangement 
with double pawl for coupling and uncoupling. An illustration 
is also given of the screw reversing gear that is now fitted to 
many of the engines, the bracket being in the form of a Roman 
seat. A great deal of work—pistons, for instance—usually 
made of iron is cast from brass turnings and borings, as this prac
tice is found cheaper under existing circumstances. Carriages,
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conductors, and is, therefore, admirably placed for prompt 
action; at the same time it is so far removed from the furnace, 
and protected by the cup in which it is set, that it can only be 
fused by the boiler plates getting hot—a consideration of import
ance. This fusible plug has already come into extended use. 
It is being introduced in Lancashire by Mr. Simon, of St. Anne- 
street. In the engraving, C is the gun-metal plug, D the 
fusible ring.

SANDBROOK’S SAFETY LAMP.

Mb. Sandbrook, of Ebbw Vale, is now introducing the safety 
lamp which we illustrate by the accompanying engraving. It 
will be seen that it is a lamp of the combination glass and gauze 
type, while it shuts off the admission of air and gas as soon as 
there is an explosive mixture. Coal dust has little or no effect 
on the lamp. The miners can with this lamp make a clean 
sweep, knocking off the cap at once from the top of the wick.
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By the use of Mr. Sandbrook’s lamp a good clear light is 
obtained at once. The locking arrangement is simply the old- 
fashion screw-lock, with a lead plug inserted behind the screw 
and stamped. It is, in fact, a double-locking arrangement—the 
screw and the lead plug. By this arrangement it is also possible 
to get the case off without taking the lamp out, which is a con
siderable advantage; or, the lamp can be taken out without 
taking the case off. Thus the fireman can use it to test gas, &c., 
just as well as with the old Clanny lamp. The shut-off 
appliances rest on a fusible plug, which will not fuse with the 
heat of the lamp, but when a blue flame of gas enters the lamp 
the plug melts, and all danger is prevented, it is claimed, at oner. 
The lamp has been pronounced excellent by eminent mining 
engineers and colliery managers.

The Civil and Mechanical Engineers’ Society.—At the meet
ing of this Society on the 7th inst., an interesting address was 
delivered by the president, Mr. Regd. E. Middleton, M.I.C.E,
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crucible is lowered to the position for filling, and the parts of 
the walls removed show the gas burner formed by the gas and 
air passages, and a deflecting plate to cause the flame to pass 
round the crucible. The air-heating pipes occupy the whole 
height of the furnace at the back. In the centre chamber the 
crucible is represented in the working position, the top cage 
being pressed home by the ram against the dome area forming 
the bolt-head, which conducts the sodium vapours by the side 
tube into the condenser in front. This cover is kept in position 
by a plug at the top, fixed into the centre of the three-armed 
casting at the roof of the chamber. The condenser is a cast iron 
box, whose width is very small when compared with its length 
and depth, placed in front of the chamber, in which the reduced 
metal condenses by cooling in an atmosphere of hydrogen. A 
strong rod with a spiral blade, passing through a packed gland 
on the condensers, keeps the delivery tube free from sto] page by 
solid matters. For a description of the working of the pi ocess we 
must refer to our former article. We believe that w orks for 
carrying it out on a large scale have been erected in South

admission and theStaffordshire, near Birmingham. The gas 
hydraulic lifts are regulated by hand wheels and levers in front 
of each furnace.

WILLIAMS’ FUSIBLE PLUGS.

The accompanying engraving represents a new fusible plug 
which has many excellent features. Its construction will be 
understood in a moment from the illustration. The fusible 
metal is supplied in the form of a ring, into which is driven a 
plug of gun-metal. The fusible metal is thus between two good
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COBBETT’S BELT S T BET C HER AND BELT GUIDES
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BELT GUIDES AND BELT STRETCHERS. used. The porcelain pieces are made for round or flat stems as 
shown. The belt clamps illustrated are also made by Mr. 
Cobbett. From the engravings it will be seen that the clamps 
automatically grip the belt. The loss of time usually occupied 
in fastening the ordinary screw clamps is thus avoided, for the 
action of turning the stretching screw brings the nuts down 
upon the automatic clamping piece, to which it is loosely 
attached by the guide projections on the lower part, as seen in 
the section at the upper part of the engraving.

For the purpose of providing a better surface and decreasing 
the friction of belts against the surface of belt guides and forks 
for shifting belts, Mr. W. W. Cobbett has brought out the glazed 
porcelain guide attachments illustrated by the annexed engrav
ings. Leather’ and cotton belts rub past these porcelain surfaces 
with an exceedingly small amount of friction, and last much 
longer without frayed edges than when the ordinary guides are

THE CASTNER SODIUM FURNACE.
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in which the reduction is effected, the latter being connected to 
it by a pin passing through a socket at the bottom. The furnace 

In our last volume a description of the method of producing is heated by gas from a Wilson producer, which is burnt by air 
sodium from caustic soda, invented by Mr. H. Y. Castner, of previously brought to a high temperature in a pipe-stove placed 
New York, was given at page 509, and we have now to supple- ' in the path of the spent flame. Three of these reducing 
ment it by an illustration of the reducing apparatus employed, chambers are built together in one block and secured by iron 
This consists essentially of a gas-fired air furnace open at the back-staves, and the rods as shown in the accompanying fignre, 
bottom, but which can be closed by a circular disc on the top of I which represents the furnace in isometric projection with 
a hydraulic plunge. This disc also carries the cast-steel crucible | different parts in section. In the right-hand chamber the

THE CASTNER SODIUM FURNACE.

PR
IC

K
ER

.



THE ENGINEEE. Dec. 23, 1887.514

be had when the reaper is used ; but the reaper is becoming 
popular, especially near the large cities and towns where 

straw is required, and is invariably used along the Goulburn 
and in the south-eastern districts of Victoria. All the American 
binding and reaping machines that could be obtained in 
Victoria last year were purchased, and more of them 
would have been used had they been available. The system of 
harvesting with the stripper, in spite of its economy, is not a 
clean one; the Melbourne Argus recommends that a system of 
farming be adopted that will embrace the use of both machines, 
from the fact that reaping can be commenced from a week to a 
fortnight earlier than stripping, and that stripping can be carried 
on long after reaping will be possible. By this means all 
bustle and hurry can be done away with at harvest, and the farm 
stock would never be without straw. The stripped wheat can 
be sent on to an earlier market, while that reaped will the more 
easily be allowed to wait for shipments. The stripper is capable 
of very great improvement, and I am surprised that manufac
turers of agricultural machinery in the United States have not 
sent to Australia for samples of the stripper, with a view of 
making a machine, on the same principle, better suited for this 
market—a new machine being greatly needed in these colonies. 
What seems to be wanted is a lightly-constructed cleaner and 
reaper that could be worked with six or eight horses. Such a 
machine would meet with a ready sale throughout Australia. 
The uncertainty of the rainfall is, perhaps, the greatest diffi
culty with which the Australian farmer has to contend. The 
drought, which is unusually severe in the northern and western 
districts, is often prolonged for several years. When the rain 
comes it nearly always comes at a time when it is not 
needed. The drought during the last two or three years 
has been so destructive that a very general interest has 
been aroused throughout the colonies in the question of 
irrigation as a means of increasing or securing crops. A 
number of gentlemen of acknowledged ability, including the 
Minister for Agriculture for Victoria, have recently visited 
the States in the Pacific slope of the United States 
for the purpose of reporting upon the system of irri
gation pursued there, and the advantages to be derived 
from its adoption in Australia. The main difficulty in 
these colonies is that all the rivers and streams are below the

personally, and even in the times of greatest business stagnation 
no capable commercial traveller has ever left Maracaibo without 
having reaped some benefit from his visit.

The United States consul at La Guayra reports upon the same 
subject:—As an important means to the end we should have 
commercial travellers of tact and intelligence, speaking the 
Spanish language, and engaged with reference to their seeing 
and talking abilities. When these needs are supplied the 
question of how to increase our trade will answer itself in a 
satisfactory manner. The present administration is making 
strenuous efforts to develope an extended and important system 
of railways. The credit of the Government has been freely 
oflered, and liberal concessions have been granted to these enter
prises; and it is confidently believed that with English and 
French capital readily obtained, the era of railways is about to be 
conspicuously inaugurated. The railway system of the country 
embraces the Bolivar Railway from the copper mines of Area, in 
the State of Lara, to the port of Yncacas, about fifty-six miles 
long, and the La Guayra and Caracas Railway, twenty-five miles 
long. An important road from Puerto Cabello to Valencia, about 
thirty-three miles long, is being constructed, with every pros
pect of early completion. Two short lines in operation connect 
Caracas with the small adjacent towns of El Valle and Petare. 
Concessions have been granted to European capitalists for the 
construction of the following railway lines :—From Puerto 
Cabello vid Tarla, San Felipe, Yaritagua, Urcichiche, and 
Chivacoa to Araure and Bruzual ; from Maracaibo to Cojaro, 
on the Caribbean Sea ; from Merida to Bobures, Mucuchies, or 
other points on the western boundaries of Venezuela ; from the 
Orinoco River to Guicipata, in the gold country of Guayana; 
from Encontrados to La Fria. The telegraph system is owned 
and operated by the Government, and consists of seven lines, 
the principal of which connect the city of Caracas with Barce
lona, Carupano, Ciudad Bolivar, Cumana, Giiiria, La Guayra, 
La Victoria, Maracaibo, San Antonia del Tachira, connecting 
with the wires of Colombia, San Fernando de Apure, and 
Valencia. Despatches are forwarded to any part at the rate of 
lOd. for ten words.

ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. mi ire

Italy. — Trade and foreign competition in Sicily.—With a 
yearly ascending total of imports, those of British origin have 
decreased in past years. Among the principal imports from 
England are coals, copper, iron, water pipes from Glasgow, lead, 
machines, tin plates, and zinc. All these are principally brought 
in English bottoms. The boats of the Flurio-Rubattino Com
pany convey a considerable portion of the coal. About thirty 
steamers of this company go to America with fruit in the course 
of the year, returning either direct with petroleum or calling 
at England and importing coal or other English goods into Sicily. 
There has been a diminution in the importation of coals to the 
amount of 16,312 tons, valued at £23,208. The hardware 
trade is completely in the hands of the Germans, who keep a 
sprinkling of English goods to satisfy old-fashioned notions. 
The imports of iron, iron goods, machinery and metals was 
greater in 1886 than in 1885; that of iron and iron goods 
increased by 41,068 tons, valued at £28,777. The greater part 
of the iron importations came from Liverpool, of the imported 
water pipes from Glasgow. The British portion of these imports, 
which in 1885 formed 81 per cent., is on the decrease owing to 
Belgian competition, while formerly British iron was supreme in 
this market. The import of machinery, chiefly sewing- 
machines, has slightly increased. The decrease of British 
imports is due in some measure to the energetic action of the 
Germans and Swiss, who contrive every year to get a greater 
portion of the retail and wholesale trade of Sicily into their 
hands ; but in a still greater degree to the progress made 
by the Italians in the north of Italy in the art of manufactures 
themselves, as was evidenced by the magnificent Exhibition at 
Turin in 1883, confined solely to productions of Italian origin. 
The progress of Italian enterprise, as testified by this vast dis
play, surprised even those intimately acquainted with the 
country, and afforded a proof of a veritable resoryimento of 
Italian art as applied to industry, but failed to attract foreign 
attention in any way commensurate to its importance, partly, 
perhaps, on account of the breaking out of the cholera which 
made its appearance at that time, and shut off Italy from the 
rest of Europe not long after the opening of the Exhibition. 
The high protective duties levied in Italy amount on some 
articles to virtual prohibition, so that the only English shop
keeper in Palermo dealing in textures in a great measure sup
plies his customers with Italian goods. With respect to the 
German and Swiss competition, those countries have excep
tional advantages over Great Britain in the way of transport, 
owing especially to the removal of the Alpine barriers by the 
St. Gothard and other tunnels ; and, moreover, the great 
exporters of England turn their attention more to the vast 
fields of demand offered by our Colonies and India than to the 
limited area of Sicily, where the gains could not be very con
siderable, and where business relations are not of the most 
satisfactory character. France has also suffered considerably 
from the increased development of Italian industry in every 
direction, including that of agricultural products. Two 
sections of two new lines of railway have been opened this year, 
one of the direct line from Palermo to Messina, and one of the 
Central Sicilian from Palermo to Carleone. The line from 
Palermo to Cefalu is still running, but that from Palermo to 
Carleone has been stopped through the faulty construction of 
the line, which caused landslips during the winter rains. The 
coast line from Palermo to Messina will be much shorter than the 
line now open through Roccapalumba and Catania, which shoots 
off southwards, traverses the centre of the island, and then 
makes a sharp turn to the north. The whole length of the line 
is 210 miles. The more direct coast line will be about 173 
miles long, and would be much shorter but that the line follows 
the undulations of the coast. Both lines are much called for in 
Sicily, as are others, many of the chief towns of the island, 
Cartagirone, Castelbuono, Mistretta, Itivona, Vizzini, &c., still 
being outside the system of railway communication ; but rail
ways in Sicily have been of slow growth, the present line from 
Messina to Palermo having been eighteen years in construction. 
The harbour works at Palermo are proceeding slowly. The 
depth of water is gradually being increased by dredging and 
flushing operations under the conduct of an English firm.

New South Wales—Agricultural machinery.—The United 
States Consul at Syduey reports :—The Australians prefer their 
own ploughs to any other, although they are much clumsier, 
heavier, and more expensive than those from the United States. 
The ploughs generally in use are the ordinary two and three 
furrow ones, made wholly of iron. The Australian farmer has 
a decided objection to the use of ploughs with wooden handles. 
Several Louisville and St. Louis firms have built up a trade in 
American ploughs, especially in this colony and Queensland; but 
these implements have been manufactured for the Australian 
market from plans furnished by agents who visited the colonies, 
and remained long enough to understand the requirements of 
the Australian farmer. American harrows are rapidly supplant
ing all others, especially the American disc harrows, for with 
them the farmers in many cases are enabled to dispense with 
the use of ploughs. In binders and reapers the Americans have 
heretofore had a decided advantage, but English manufacturers 
now make such close imitations of them that the competition 
for the trade in these articles is very keen. In some portions 
of the colonies the American stripper is preferred to the binder 
and reaper. The stripper, though usually called an Australian 
invention, is an adaptation of an American machine which has 
been for many years in use in California and other Western 
States. It cuts the grain and dispenses with the necessity for 
thrashing it. The stripper is operated like the binder and 
reaper, but it is fitted in front with a combining apparatus, 
which catches the heads of the grain, strips them off, and 
passes them into a box, from which they are discharged 
in a heap and put through a cleaner. The machine can cut 
from five to nine acres of wheat per day according to the con
dition of the crop and weather. In wet weather, or in early 
morning, it does not act well. Some of the machines have 
placed in them ordinary thrashing drums, which thrash any 
heads not stripped. The machines with drums attached are 
called damp-weather strippers. The stripper was first made in 
Adelaide, South Australia, where it is more popular than in any 
of the other colonies, but recently factories for its manufacture 
have been established in Melbourne and Sydney. The intro
duction of the American binder and reaper did not at first inter
fere v. ith the supremacy of the stripper, especially in South 
Australia, but in time the American became a very formidable 
rival. In some localities where straw is regarded as being of 
little value the stripper is almost sure to be preferred; besides, 
harvesting with the stripper is generally admitted to be a very 
economical process, from there being only one loss instead of 
several, as in the different processes of binding, carting, stooking, 
and thrashing. In some districts of Australia the crops are so 
short and thin that they cannot very well be harvested with the 
reaper, and it is said that the practice of burning the straw on 
the field renders the land very fertile, an advantage which cannot

level of the land suitable for irrigation. Pumping, or some 
means of lifting water, has therefore to be resorted to, which 
increases the cost. The quality of the water, its being stored 
in the river beds, and its being exposed to a heated atmosphere, 
make it especially valuable for the production of crops. Very 
little has been done by any of these colonies in the way of irri
gation ; but what has been done has given satisfaction, and the 
system adopted, that by means of pumping machines, is cer
tainly extending, some of the larger farming companies in 
the interior of New South Wales either carrying out the 
system or arranging for the purchase of pumping machines. 
The English riparian laws, which prohibit the damming of 
watercourses or in any way interfering with the natural flow of 
water, are an important obstacle to irrigation in Australia; but 
it is likely that all the colonies will adopt an intercolonial law, 
making all creeks, lakes, rivers, watercourses, &c., the property 
of the respective Governments, so that water for irrigation pur
poses can be stored in suitable places. The interior river 
system of New South Wales offers enormous facilities for water 
storage in the river beds, from which it is estimated that 
5,000,000 acres can be supplied with irrigation water. The cost 
would be enormous, but the result would more than justify it, 
as an immense area of land is of excellent quality for the 
purpose.

Venezuela.—How to increase trade.—The United States Consul 
at Maracaibo reports:—As in all other parts of this Republic, 
much depression during the past twelve months, though Zulia 
has supplied less than any other section. As a home for immi
grants, should the Government recognise the necessity of 
attracting foreigners, and comply with its duties towards the immi
grants in assisting and protecting them, this section will be one of 
the most promising fields for successful colonisation. Immense 
tracts of land lie idle, and the results given by the cultivated 
areas are surprisingly shown when the still imperfect agricul
tural implements and methods are considered. Mines of 
excellent coal exist, and in the range of mountains on the 
western frontier encouraging traces of the precious metals have 
been discovered. The country possesses large petroleum deposits, 
and refining is done on a large scale with excellent results. 
South America is a commercial battleground. Belgium, France, 
Germany, Great Britain and more unimportant nations are in 
the field, and rivalry is ardent. The time has long passed 
when South America would receive any class of manufactures 
—good, bad, or indifferent. The competition among foreign 
sellers to gain her patronage has had the result that her tastes 
must be considered. As a case in point, one of our most respect
able importers some time back received in a consignment from 
the United States a lot of cotton goods, the pattern and quality 
of which were very suitable for local sale, but of a width not in 
favour with the natives of this country. The importer wrote to 
his American correspondents, calling attention to the matter and 
promising large orders in case of the desired change of width being 
made. The answer received was that no change could be made 
in the nature of the factory, and that if he wished that class of 
goods of a different width he had better look for it somewhere 
else. It may be said that is only caprice on the part of this 
people to insist upon apparent trivialities; but it is by the 
indulgence of these caprices and peculiarities that the Germans 
have gained such a firm grasp upon the country. Three-fourths 
of the foreign mercantile capital in Venezuela is German, and 
as a commercial body German citizens outnumber those of all 
other foreign nations combined, the secret being careful 
attention to the most trifling peculiarities of their custo
mers, and the presence of agents or branch houses in all 
localities of any commercial importance. Another impor
ter is inducing his American correspondents to send goods 
in bales instead of boxes, a small item apparently, but 
as the duties are high, and are levied on the gross weight, 
being charged upon the box as upon the contents, it is evident 
that in the course of a year’s importation a considerable loss 
may be sustained by the heavy duties paid on nails and pine- 
wood. Exporters should be careful that the quality of goods 
be uniform. It is not good policy, after having opened an 
extensive and profitable business, to allow shipments of 
inferior merchandise; and marked degeneration in the 
quality of one export affects unfavourably general com
mercial reputation. I must also call attention to the 
importance of personal representation of our manufacturers 
and merchants. One bright agent will do more in a week than 
can be accomplished by months of correspondence. Every mail 
brings numbers of letters requesting the assistance of the 
consulate in establishing business relations. Occasionally satis
factory results have been obtained, but most of the houses here 
are conservative in their ideas, and it is not often that they will 
be persuaded to step out of their beaten track by means of 
correspondence. It is different when they are approached

LEGAL INTELLIGENCE.
HIGH COURT OF JUSTICE—CHANCERY DIVISION.

Before Mr. Justice Kay.

ELLINGTON V. CLARK, BUNNETT, AND CO.
The plaintiffs in this action were the patentees of an improve

ment in hydraulic lifts, such as are used in warehouses, hotels, and 
other large buildings. The great feature of the plaintiffs’ invention 
was that it economised the water, a circumstance which, when the 
lifts are worked with the high pressures of water which have been 
used in recent tiroes, is, it was said, of the utmost importance. It 
was alleged that before the plaintiffs’ invention the whole or nearly 
the whole of the water which was used each time the lift was raised 
was allowed to go to waste. The plaintiffs conceived the idea of 
so constructing the lift that only that portion of the water which 
was required for the purpose of raising the ram and cage should 
run to waste. This they claimed to have accomplished, so that, 
taking the quantity of water which ought to be used to raise 
700 lb. or 800 lb. 60ft. as 32 gallons, while under the former pro
cess the whole of those 32 gallons ran to waste, under the plain
tiffs’ invention only 4J gallons were wasted. The means whereby 
this was accomplished was, roughly speaking, by applying pressure 
separately at different points of the ram, and, by keeping the 
pressure constant at one point and varying it at the other, the lift 
could be lowered with the loss only of the water used at the point 
of varying pressure. In the plaintiffs’ invention the constant as 
well as the varying pressure was a water pressure. The defendants 
had constructed hydraulic lifts which according to the plaintiffs’ 
allegation, were identical with those of the plaintiffs, except that 
the constant pressure was a weight which was applied at a different 
part of the machine. The defendants denied the infringement and 
the validity of the patent, alleging that the plaintiffs’ invention 
had been anticipated by an invention of a Mr. Berly, the specifica
tion of which was filed a few days before that of the plaintiffs. 
Among other witnesses the plaintiffs called Sir Frederick 
Bramwell, who stated that the novelty of the plaintiffs’ 
invention consisted in the introduction of an annular area 
piston by the use of which there was an economy in the quantity 
of water employed owing to the apparatus being, as it were, 
broken up into two parts, one of which went towards balancing 
the dead weight, the water which did that not being wasted, while 
the other part went towards raising the lift and was expended. 
The similarity between the plaintiffs’ machine and that of the 
defendants consisted in the use of an annular piston and in the 
operative water being separated from the force which did the 
balancing. The dissimilarity consisted in this—that, according to 
the plaintiffs’ drawing, the balancing water was in the annular 
area, while in the defendants’ it was the operative water which was 
in the annular area, and that in the plaintiffs’ the balancing was 
done by water pressure and in the defendants’ by the weight 
applied to the plunger.

The Attorney-General—Sir R. Webster, Q.C.—Mr. Moulton, 
Q.C., and Mr. Micklem appeared for the plaintiffs, and Mr. Aston, 
Q.C., and Mr. T. Terrell for the defendants.

At the conclusion of the arguments which took place on 
December 8th and 12th, judgment was reserved.

Mr. Justice Kay, has just delivered judgment. He care
fully considered the specification of the plaintiffs and that of 
Berly, and pointed out that the object of the plaintiffs’ invention 

the economy of water, which was not the object of Berly’s in
vention. He held therefore that Berly’s invention was not an 
anticipation of the plaintiffs’ patent, which he pronounced to be 
valid. With reference to the question of infringement, his lord- 
ship referred to the authorities, as showing that a patent such as 
that of the plaintiffs’, being for a combination, would be infringed 
by the defendants if they had taken the essential part of it with a 
mere mechanical equivalent for the parts not taken. This, upon a 
careful consideration of the evidence, he held they had done, and 
that the plaintiffs were entitled to the injunction they asked and 
to the costs of the action so far as the same related to the plain
tiffs’ first patent, being the patent in question. With reference to 
a second patent, as to which the plaintiffs had abandoned their 
claim, his lordship held that the action must be dismissed, with 
costs to be set off in the usual way.

Upon the application of defendants’ counsel a stay of execution 
was granted tor the purpose of appealing.

was

On Friday, December 16tli, Professor Ryan, of Bristol, 
delivered a lecture on “The Steam Engine,” in the Theatre of 
the University College, Nottingham. In illustration of the sub
ject of rotary engines, models of the Tower spherical engine— 
Messrs. Heenan and Froude—and of the Fielding engine—Fielding 
and Platt—were exhibited, eliciting considerable interest. Some 
remarkably good recent results obtained with the former were 
quoted. The pulsometer and several models and experiments were 
exhibited. Modern valve gears were dealt with, and Cawley’s 
gear illustrated. Interesting reminiscences of the surface 
densers invented by Samuel Hall, of Basford, were supplied by 
Mr. G. R. Cowen, of the Beck Ironworks, where it was originally 
constructed. Nearly 800 persons were present.

con-
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA.
While clearing snow-drifts on the Caraquet and New 

Brunswick Bailway an engine and tender, with snow plough, got 
off the line on crossing the Caraquet Bridge, and plunged into th 
river. Eight men were drowned and five hurt.

In Monday’s sitting of the Swiss National Council, 
Berne, it was officially stated, in reply to an interpellation concern
ing the repurchase of the North-Eastern Railway by the Swiss 
Confederation, that the Federal Council had made an offer of 450f. 
per share, to which, however, no reply had yet been given.

The A merican Manufacturer says :—“ It is stated that 
the car famine in the Connellsville district is growing worse, and 
that on this account the production of coke is not more than two- 
thirds the full capacity of the ovens in the district.” This seems 
curious in a country that is doing so much with natural gas.

A contract has been made between the Ministry of the 
Interior and the United Steamship Company of Copenhagen 
regarding regular communication twice a week, every Tuesday and 
Saturday, between Esbjerg, Jutland, and London, vid Parkeston. 
This route will be opened for traffic at the beginning of January.

The Birmingham Town Council sanctioned on Tuesday 
the contribution of £1000 towards the expenses of carrying out 
improvements at the Saltley Railway Viaduct, which would cost 
in the aggregate about £6000. It is proposed to widen the viaduct 
at Saltley, carrying the road over the Midland Railway and river 
Rea, with a view to complying with the conditions under which 
alone the Central Tramway Company can carry their line over the 
viaduct.

A deputation from the Birmingham and District 
Association for the Suppression of Nuisances arising from Steam 
Trams presented the Mayor of Birmingham (Councillor Pollock) on 
Friday with a memorial praying for an amelioration of nuisances 
arising from steam trams. In replying to the deputation, Coun
cillor Lawley Parker—on behalf of the Mayor—promised that th 
Public Works Committee, the Watch Committee, and the other 
committees concerned, would give careful attention to the 
memorial that was to be presented, and to the views of the depu
tation.

The railway between Athens and Patras, a distance of 
three hundred kilometres, will be opened for traffic this week, and 
the Athens correspondent of the Standard says “the Conventions for 
the construction of other lines in the Peloponnesus and Continental 
Greece have already been approved by the Chamber. The activity 
in the construction of railways that has prevailed since the Tricoupis 
Government came into power is unprecedented, and all the finan
cial and commercial schemes of the Premier seem to succeed, so 
that the Opposition, irritated by its powerlessness in face of the 
compact majority of the Ministry, has decided to withdraw from 
the Chamber.”

Messrs. Sharp, Stewart, and Co., Atlas Works, Man
chester, announce the approaching removal of their business from 
their present address, in anticipation of the expiration of their 
leases. They have arranged to transfer their business to Glasgow, 
where it will be continued at the new locomotive works re
cently erected by the Clyde Locomotive Company, under the style 
of Sharp, Stewart, and Co., Limited, Atlas Works, Glasgow. The 
company will have the following directorate—Messrs. John Robin
son, chairman; Walter Montgomerie Neilson, William Steele 
Tomkins, Archibald Gilchrist, John Frederick Robinson, Alex
ander Wilson. Mr. J. F. Robinson will take the post of managing 
director, and will have the assistance of Mr. Alexander Wilson. 
Mr. Tomkins will for the present remain in Manchester, where 
the existing works will continue open until certain contracts now 
in hand are completed, and his services will be at the disposal of 
the company for transacting business in London and elsewhere.

The deaths registered during the week ending 
December 10th, in twenty-eight great towns of England and 
Wales, corresponded to an annual rate of 21T per 1000. The 
annual death rate in London per 1000 from all causes, which had 
been 23-0 and 21'1 in the two preceding weeks, declined to 19 '5.

Among the various uses of celluloid, it would appear 
—according to the Annates Industrie!les—to be a suitable sheathing 
for ships, in place of copper. A French company now undertakes 
to supply the substance for this at 9f. per square-metre and per 
millimetre of thickness. In experiments by M. Butaine, plates of 
celluloid applied to various vessels in January last were removed 
five or six months after, and found quite intact and free from 
marine vegetation, which was abundant on parts uncovered.

It is announced that the old-established business of 
engineers, coppersmiths, white lead, and chemical manufacturers, 
carried on by Messrs. Pontifexand Wood for upwards of a century, 
has been converted into a limited company. No shares, however, 
will be issued to the public.

On Wednesday last Messrs. Fuller, Horsey, Sons, and 
Cassell sold at the Mart, Tokenhouse-yard, 180 tons old Go 
ment boiler tubes lying at Portsmouth, Devonport, Chatham, and 
Sheerness Dockyards, in the presence of a large company, and the 
price realised was from 4gd. to 5d. per lb.

The operatives in the Birmingham brass trades are nego
tiating a conference with the operatives with a view to considering 
“ the restoration of the 5 per cent, bonus which was conceded by the 
men to the employers during the severe commercial depression of 
1879, and also for other reforms, including the establishment of a 
Conciliation Board.”

e
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The Rhine Falls, situated at Schatfhausen, form the 
largest cataract in Europe. Some twenty miles below the point 
where it issues from the Lake of Constance, the Rhine, with a 
width of 350ft. and an average depth of about 21ft., plunges over 
a barrier of rocks varying in height from 45ft. on the right bank 
to about 60ft. on the left. Including the rapids the total fall 
within a distance of a little over a third of a mile is estimated 
at 150ft. The volume of water passing over the falls per second 
varies from a minimum of 118 cubic metres in February to a 
maximum of 502 cubic metres in July.

It is stated that in various militaiy districts of North 
and South Germany, as well as in Holland, trials have been made 
of wire soles covered with a substance resembling india-rubber. 
These soles are said to be more durable than those made of leather, 
and to cost only about half the price of leather. These soles have 
hitherto been made at Nuremberg, where they were invented by a 
retired glove manufacturer named Lindner.

Some work on the combustion of weighed amounts of 
hydrogen and atomic weight of oxygen is described by E. H. 
Reiser. Palladium was weighed with and without occluded 
hydrogen, it was then heated, and the hydrogen thus expelled 
passed over heated copper oxide, 
was also weighed. 1 '5935 grammes of hydrogen—from three experi
ments—gave 14'23972 grammes of water. The atomic weight of 
oxygen calculated from these numbers is 15'872. The number 
obtained from Stas’s figures is 15'84. The Journal of the Chemical 
Society says the author intends repeating the experiments with 
large amounts of palladium.

M. Jules Girard has been writing in La Nature on 
“The Probable Temperature of the Pole,” based upon the results- 
of the circumpolar expeditions of 1882-83, and upon the observa
tions of some earlier expeditions, in which he has tabulated the 
mean temperatures for each month. From these data the author 
traces two principal centres of intense cold, one in the north of 
Siberia, near the mouths of the Lena, and the other to the north 
of Hudson’s Bay, near Boothia. The lowest mean temperature 
quoted for July is 30 deg. at Jeannette Island, to the north of the 
islands of New Siberia, and the lowest mean for January is 
-49 deg. at Fort Yukon, Alaska.

The Russian Government have made arrangements for 
day and night storm signals at their principal ports in the Black 
Sea. The signals are shown for forty-eight hours, unless instruc
tions are received to lower them before that time has elapsed ; also, 
the cause assigned for hoisting each signal will be posted up at the 
respective signal stations. The day signals consist of a cone, 
hoisted either alone or with a drum, both painted black, and each 
about 3ft. in diameter. The night signals consist of three red 
lights, hoisted at the angles of an equilateral triangle, of the same 
size as the cone used by day. These signals correspond to those 
in this country—except that the drum is not now used, and night 
signals are only exhibited at very few stations.

Mr. A. S. Tucker, of Euston-road, sends a four-fold 
pocket foot-rule, with the scales of Ain., gin., lin., and Hin. to the 
foot, and a calendar for the year 1888 printed on card in gold, black, 
and red, and as accurately divided as possible by printing. A 
linen lining runs through the card. Mr. Tucker says those “who 
wish one sent by post must send twopence in stamps, and should 
the result bo a profit, I will hand the same over to a charitable 
fund.”

The water which was formed

The Remington type-writer, now manufactured by 
Messrs. Wykoff, Seamans, and Benedict, has been greatly improved 
both in design and workmanship. The chief improvements consist 
in enlarging the bearings of the type levers, hanging them on 
two circles of centres, so that the types lie in an oval plane and do 
not foul one another, and locking the paper roll carriage when 
in the position for writing. Perfect rigidity is given to the carriage 
by lengthening the rocking bar to the whole width of the machine, 
which permits of two locking arms being introduced, thus causing 
the line of printing to be perfectly straight.

At a recent meeting of the University College Engi
neering Society, Professor Alex. B. W. Kennedy in the chair, Mr. 
J. Thoraton read a paper on “Dynamos.” After touching briefly 
on the history of the dynamo, Mr. Thoraton described the essential 
working parts giving at the same time the theoretical explanation 
of each. The different work which the series shunt and compound 
machines are used for was next treated, the method of compound
ing being explained. The author next described some of the 
dynamos in the market with direct current and alternating, con
cluding with an account of the ordinary method of testing 
dynamos, and also of a static test for the determination of the 
magnet coil windings.

An inquest was held this week atPelsall upon the deaths 
of the three men who were killed by the explosion of a boiler at No. 
19 pit of the Pelsall Coal and Iron Company. The colliery engi
neer said that since the explosion he had found that the plates of 
the boiler were corroded and thinned in a line along the side under 
the brickwork, and that, he thought, was where it had first given 
way, the plates being ripped right along that line. This corrosion, 
which he imagined had arisen from earth-damp, could not have 
been discovered without taking the boiler off its seat. The plates 
were also thinned in other parts. As Mr. E. B. Marten, C.E., 
engineer to the Midland Boiler Company, has been instructed to 
make an examination of the boiler, the inquiry was adjourned.

It is stated that the large Russian ironclad Tchesme, 
now being finished at Sebastopol, and having a displacement of 
over 10,000 tons, is to have boilers heated with petroleum. If the 
results correspond to what the Sebastopol engineers expect, the 
example is likely to be followed elsewhere. In this connection we 
may note an account in La Nature of November 5th, of a gas-boat, 
as it may be called, the Yolapuk, recently constructed by M. Forest, 
in which a gas engine of 6-liorse power is driven by air charged 
with carburetted hydrogen, by passage through petroleum oil. 
There are two pistons, and the explosive mixture is ignited by 
means of a spark from a magneto-electric arrangement. The 
engine consumes six litres of petroleum oil per hour, giving a speed 
of 16 kilos, per hour.

Frozen fish are now imported into France, and a 
society formed in Marseilles for the purpose of developing the 
trade—the Socidte du Trident—has a steamer and a sailing vessel 
engaged in it. The steamer Rokelle lately came into Marseilles 
with some 30,000 kilogrammes of frozen fish in its hold, the tem
perature of which is kept at 17 deg. C. below zero by means of a 
Pictet machine—evaporating sulphurous acid. The fish are caught 
with the net in various parts of the Mediterranean and Atlantic. 
After arrival they are despatched by night in a cold chamber. 
Experiment has shown that fish can be kept seven or eight months 
at low temperature without the least alteration. These fish are 
wrapped in straw or marine Algae, and have been sent on to Paris, 
and even to Switzerland.

At the Mason College, Birmingham, Mr. A. Wilson, engi
neer, of Stafford, lectured last week, on “ Water Gas for Heating 
and Illuminating. ” The water gas, which had proved so successful in 
steel melting, and was extensively used as an illuminant, was pro
duced as follows:—A cupola-shaped furnace is employed, in which 
coke is raised to an incandescent heat by means of a blast of air. 
When it reaches that temperature steam is passed through it, 
with the result that an inflammable mixture of hydrogen 
and carbonic oxide is obtained. This mixture is then passed 
through a water scrubber in the ordinary way, and thence 
goes to the gasholder. It is burnt as an illuminant with 
the aid of a new incandescent burner known as the Fahnejelm 
magnesia comb, and is so brilliant that a No. 3 Bray burner gives 
a light equal to that of twenty sperm candles of standard make. 
Water gas is a very old invention. We may add that very large 
sums have been expended in the United States in the endeavour to 
get it into use, without any success. As a heating gas it is in its 
way quite satisfactory; as an illuminating gas it cannot compete 
with carburetted hydrogen.

The large raft of logs -which was being towed from 
Canada to New York, as mentioned in our last impression, was lost 
on Sunday last in latitude 40 deg. 16 min., longitude 70 deg. 6 min., 
in a gale, and it is believed to be now drifting in a southerly 
direction. It was composed of 27,000 logs, bound together with 
heavy iron chains, and it is believed that the structure will hold 
together fora long time, in which case there is reason to fear that 
it will become a danger to navigation, as it is only 15ft. out of 
water. The raft is 560ft. long, 65ft. wide, and 38ft. deep. The 
27,000 logs forming it measure 500,000 lineal feet of timber, valued 
at £30,000. The steamer Miranda, which was towing the raft, had 
lengthened her hawsers and tried to make the strain easy with the 
raft 940ft. behind, but off the Nantucket Shoals a terrific gale 
sprang up and the large hawser broke with a tremendous snap, and 
the small hawser tore the bitts to which it was fastened clear out of 
the deck. It was found impossible to pick up the raft, which was 
last seen sixty miles off Block Island, drifting southwards. It is 
considered that one touch of it would cause as much damage to 
a vessel as striking a rock. An American Government vessel has 
been sent to look for it.

<:

Now that there is so much being said about thediscovery 
and probable working of gold-bearing strata in Wales, the following 
extract from “ Jenkinson’s Practical Guide to North Wales ” may 
be instructiveMerionethshire is the only county in Britain 
where gold has been mined to any extent and at a profit. It was 
when examining the Cwm Eisen lead mine in 1844 that Mr. Arthur 
Dean found fragments of quartz in the debris of the mine that 
gave as much as seven ounces of gold to the ton. Local adven
turers now set to work, the principal of whom, at the old Vigra 
and Clogau mine were, after many disappointments and failures, 
under which they were reduced financially to extremis, rewarded 
with a cluster of bunches of gold to the value of nearly £40,000. 
Their good luck created a gold fever in the district. Companies 
were formed, machinery bought, and, without much preliminary 
survey, lavish expenditure was incurred. The result was ruin, and 
the hill sides are to this day strewn with the wreck of the machinery. 
One mine only, the Clogau, produced gold in 1876. Its yield was 
288 oz. 18 dwt. 6 gr., of the value of £1119. Another mine near 
Dolgelly, Cefn Coch, produced gold to the value of £100 in 1875. 
It is yet possible that with economy and judgment in mining, and 
with the employment of the best machinery for dressing the ores, 
some of the mineralised quartz veins will yet pay to work for 
gold.”

The Manchester, Sheffield, and Lincolnshire Railway 
Company is about to lose the services, through ill-health, of one of 
its ablest and most respected officers, Mr. William Bradley, the 
chief superintendent of the line. Mr. Bradley has been with the 
company for a quarter of a century, having previously been a 
district superintendent on the Great Northern Railway. For a 
considerable time he has been in indifferent health, to recruit 
which he obtained six months’ leave two years ago, when he visited 
the south of France and cruised in the Mediterranean. Few men 
will be more missed from the wide extent of country covered by the 
Manchester, Sheffield, and Lincolnshire Railway than Mr. Bradley, 
who is as courteous a gentleman as he was efficient and pains
taking an officer. His successor will be Mr. Richard Brown, who 
has had some seventeen years’ experience with the company. Mr. 
H. A. P. Hamilton, who was Mr. Bradley’s assistant, has been 
appointed district superintendent for the eastern division of the 
line in succession to Mr. H. B. Coens, of Retford. Mr. Hamilton 
will take up his residence at Retford. Mr. Richard Barker, at 
present chief goods agent at Manchester, has been appointed out
door assistant to the new superintendent, and Mr. Williamson, of 
Guide Bridge, succeeds Mr. Barker at Manchester. Other changes 
are made in various parts of the system.

In their report on the water supplied from the rivers 
to London during November, Mr. William Crookes, F.R.S., Dr. 
William Odling, F.R.S., and Dr. C. Meymott Tidy, F.R.S., say :— 
“Save on the occurrence of exceptional floods, the variations in 
the character of the river water supplied to London are, for the 
most part, very limited in range. Within the range, however, 
some variation usually makes itself manifest with the coming on of 
the month of November, and accordingly a slight variation in the 
composition and character of the water, as prevailing with great 
uniformity during the previous four months, was recognisable in 
last month’s supply. Thus the mean proportion of organic carbon 
in the Thames-derived supply was found to be T45 part, with a 
maximum in any one sample examined of "166 part in 100,000 parts 
of the water, as against a mean of T37 part, and a maximum of 
T69 part in the preceding four months’ supply, the variation, it is 
observable, being very insignificant. Similarly as regards the 
colour-tint of the water—almost always too small to be appreciable 
by ordinary observation, but capable of being measured by suitable 
instruments—it is noticeable that while the mean ratio of brown 
to blue tint in the Thames-derived supply during the preceding 
four months was found to be as 4'6 to 20, the ratio during the 
month of November was found to be as 6'5 to 20.”

Our Birmingham correspondent says:—“A trial trip 
with an electric car was, on Thursday of last week, made on the 
Willenhall line of the Wolverhampton Tramways Company. The 
car was built at Shrewsbury for Messrs. Elwell and Parker, who 
are preparing it for the Australasian Electric Tramway Company. 
The car has been built and fitted on the plan of continental and 
other electric lines, with which Messrs. Elwell and Parker have 
had much experience. The accumulators are slipped in under the 
seats from the outside, and carry about 100-horse power for 
one hour which can be taken by the motor placed under
neath, and through switches arranged at each end of the car mani
pulated by the driver in any quantity required to meet the work 
of the car, and capable of running the latter for about seven hours 
of ordinary full work. In this car a great advance has been 
obtained upon any previous effort. The electric motor is arranged 
to give high power at a slow speed of revolution, and admits of a 
very simple arrangement of gearing to the main axles. It pro
mises to be very successful, as the difficulty of gearing has been 
the great impediment to the adoption of this mode of driving tram- 
cars.”

From a report by Mr. W. H. Preece, F.R.S., on Mr. 
Schanschieff’s primary batteries, it appears that the peculiar 
novelty of the cell, which distinguishes it from others, is the 
character of the solution, and the means by which the residue of 
the battery can be recuperated by means of heat. The cell is 

The report on the accidents to passengers on our rail- a zinc carbon, and the solution basic sulphate of mercury. A 
ways during the first nine months of this year from causes other very accurate series of measurements were made with a lamp which 
than accidents to trains, rolling stock, permanent way, &c., produced one candle power light for eight hours, at a cost for 
including accidents from their own want of caution or miscon- materials consumed of Id. The residue of this battery is princi- 
duct, accidents to persons passing over level crossings, trespassers, pally mercury, but zinc is also consumed, and is converted into 
and others, gives the following:—Of the 344 persons killed sulphate of zinc. The mercury which is thrown down by the 
and 706 injured in this division, 75 of the killed and 542 of decomposition of the mercuric sulphate can either be reconstructed 
the injured were passengers. Of the latter, 17 were killed and 47 into mercuric sulphate by Mr. Schanschieff’s process, or it can be 
injured by falling between carriages and platforms, viz., 8 killed sold in the market or taken in exchange in part payment for addi- 
and 29 injured when getting into, and 9 killed and 18 injured when tional solution. The duration of the light is simply a question of 
alighting from, trains ; 13 were killed and 366 injured by falling the lamp and the size of the battery. One amphre flowing for one
on to platforms, ballast, &c., viz., 2 killed and 44 injured when hour requires about 1 oz. of mercuric solution per cell. Given a
getting into, and 11 killed and 322 injured when alighting from, certain lamp to burn a certain number of hours, the size of the
trains ; 24 were killed and 14 injured whilst passing over the line battery to maintain it alight is very simply
at stations; 52 were injured by the closing of carriage doors; 2 battery has a high electro-motive force and 
were killed and 17 injured by falling out of carriages during the resistance. It is highly efficient, is a constant cell, showing almost 
travelling of trains ; and 19 were killed and 46 injured from other entire freedom from polarisation ; it is eminently adapted for port- 
causes. 51 persons were killed and 26 injured whilst passing over able lighting, miners' lamps, and many other purposes ; no gas, 
railways at level crossings, viz., 23 killed and 23 injured at public or smell, is given off from the battery either when at work or at 
level crossings, 17 killed and 3 injured at occupation crossings, and rest; it is as easily charged by an ordinary workman without risk 
11 killed at foot crossings. 141 persons were killed and 87 injured of failure, as an existing lamp is filled. The four-cell miner’s 
when trespassing on the railways ; 49 persons committed suicide lamp weighs only.5 lb., and can be kept for any length of time 
on railways; and of other persons not specifically classed, but ready for use, without any consumption of materials or loss of 
mostly private people having business on the companies’ premises, energy. It will cost for lighting, taking everything into epnsidera- 
28 were killed and 51 injured. tion, about one penny per shift.

calculated. The 
very low internal
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BOILERS AND ENGINES, GERMAN MAIL STEAMERS.

Committee, which last appointment he resigned on his promotion to 
the Professor’s chair of Natural Philosophy in Owens College, 
Manchester, in the year 1870, a post which he held until his death. 
Two years before this distinction was conferred upon him ho had 
been awarded the Rumford medal by the Royal Society for his 
discovery of the law of equality between the absorptive and radia
tive powers of bodies. Together with Messrs. De la Rue and Loewy 
he wrote “Researches on Solar Physics,” and he and Professor 
Tait published their researches on “Heating produced by rotation 
in Vacuo.” Besides these he wrote a number of treatises especially 
on the subjects of meteorology and magnetism. The article in 
the “Encyclopaedia Britannica ” on “Terrestrial Magnetism1’ is 
from Professor Balfour Stewart’s pen. Among the many works of 
which he was sole or joint author may be mentioned the “ Elemen
tary Treatise on Heat,” “Lessons in Elementary Physics ” (1871), 
“Physics” (1872), “The Conservation of Energy” (1874), and 
“ Practical Physics ” (1885). Most of these are text-books on the 
subjects of which they treat. He and Professor Tait also produced 
the “Unseen Universe,” a work of which twelve editions have 
been published. At the time of his death he was President of the 
Physical Society of London, and was a member of the [committee 
appointed to advise the Government on solar physics. Professor 
Balfour Stewart died on Monday last at Ballymagarvey, Balrath, 
in the county of Meath.

the auxiliary boilers; a pulsometer is then used for draining 
the bilges and supplying the baths.

The official trial of the ship gave the following results :—Mean 
draught of the ship, 19ft. llin.; displacement, 6000 tons; 
pressure, 143 lb. per square inch; horse-power indicated, 4000 ; 
revolutions, 68 per minute; speed of ship, 14"72 knots; slip of 
propeller, 10'9 per cent.; coal per horse-power per hour, l'61b.

BOILERS AND ENGINES OF THE ORIENTAL 
ASIA MAIL STEAMERS.

In our impression for December 2nd we illustrated the triple
expansion engines of the German steamers built by the Vulcan 
Works Company, Bredow, near Stettin, and we now give a 
general plan of the engines and sections of the boilers. 
Each ship is fitted with four main and two auxiliary boilers. 
They are made of Siemens-Martin steel, except the tubes, which 
are of iron. The four main boilers are double-ended. They are 
grouped in pairs and fired fore and aft. They are 12ft. 6in. 
diameter and 17ft. 5iu. long. The furnaces are 3ft. 8in. 
diameter, and the grates are 6ft. 3in. long. Each square metre 
= 10'76 square feet-—produces 341 indicated horse-power, the 
total indicated power being 3500. Of the two auxiliary boilers 
one is employed for working the steam winches, while the other 
and smaller boiler is chiefly used for heating the saloon and 
state rooms.

The cooling water for the condenser is supplied by two centri
fugal pumps with fans 2ft. 6in. diameter. The boilers can be 
supplied with water when the main engines are standing by a 
Kortings injector, as well as by donkeys supplied with steam by

The Great Eastern.—The famous Great Eastern steamship, 
which is now lying in the Clyde, has been purchased from the first 
mortagee by a well-known firm of metal brokers having establish
ments in London, Liverpool, and Swansea. Their Glasgow repre
sentatives have been instructed to take possession of the vessel. 
It is understood that the huge hulk is to be broken up, the cost of 
which operation is estimated to be from £10,000 to £15,000. The 
cost of purchase was £16,500.

The Late Professor Balfour Stewart.—We. regret to an
nounce the death of Professor Balfour Stewart, M.A., LL.D., P.R.S. 
Mr. Balfour Stewart, who had only just completed his fifty-ninth 
year, was educated at the Universities of St. Andrews and Edin
burgh. In 1859 he was appointed to the directorship of the Kew 
Observatory, and in 1867 to the secretaryship of the Meteorological
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LEICESTER SNOW PLOUGHS.
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SNOW PLOUGHS. applications for it, which we have been, of course, unable to satisfy, 
and we have therefore deemed it desirable to republish the 
engraving, believing that in so doing we shall gratify the wishes 
of large numbers of our readers. Originally the engraving 
appeared on white paper, now it has been printed by a new 
process on toned paper.

The engines of this class were to some extent experimental, 
having cylinders 19in. in diameter and 1050ft. of boiler surface. 
Mr. Samuel Johnson, the locomotive superintendent, believed 
that by using this great cylinder capacity steam could be worked 
more expansively and more economically. The result was, how
ever, not wholly satisfactory, as the engines tended to “ get out

The coming weather—or the weather that may be expected 
to be coming—will make implements of the kind here illustrated 
necessary. These snow ploughs are made to clear a centre track 
and two side tracks, so that three following each other clear a 
total width of 21ft. Fig. 1 clears the centre track of 7ft., and 
two as shown at Fig. 2, one right-hand and one left-hand, each 
clear 7ft., so that the whole 21ft. of snow can be cleared into 
the roadsides at one passage of the implements. The wheels of 
the side-clearing plough are fitted with annular plates of iron 
bolted to the sides of the felloes, to prevent the side skidding by 
the side thrust of the plough breast. These 
ploughs, made by Messrs. Vi pan and 
Headly, are very highly spoken of by Mr.
J. Gordon, the borough surveyor of Leicester, 
and they ought to be available to clear the 
London streets after a fall of snow, instead 
of its being left to convert the streets into 
mud canals as is usual now.

BROWN’S STREET SURFACE BOX.

We illustrate herewith a new form of street 
surface box now being introduced by the 
Glenfield Co., of Kilmarnock. The lid of the 
box is provided with a novel form of lock or 
catch, which is quite as effective as the more 
complicated forms in use, while its extreme 
simplicity enables the boxes to be produced at 
a very low rate.
illustrations that the lid is provided on its 
under side with two cam-shaped loops A, 
through which passes the hinge pin B. When 
the lid is closed, the points C of the cams 
fall behind two projectious or brackets D, 
which are cast on the sides of the box. 
an attempt is made to open the box by lifting 
the lid by means of a key in the ordinary 
way, the points of the cams engage with 
the brackets and prevent the lid being raised.
To open the box it is necessary to use the key 
to lever up the back or hinge end of the lid, 
as shown by dotted lines in Fig. 2, until the 
points of the cams are clear of the brackets, 
when the lid can be thrown open, and this 
lifting action at the same time throws out 
any dirt which may have accumulated at the 
hinge. The mere shutting of the lid suffices 
to relock it. The two loops are cast at the 
sides of the lid, so that when the lid is open 
they are not in the way, but plenty of room is 
left for the passage of the hand or key.

Now that it is becoming the universal prac
tice to fix stop-cocks on house service pipes for 
gas and water, which stopcocks are generally 
situated beneath the footway, the use of sur
face boxes of this kind will prevent the recur
rence of accidents to passengers through the lids of the boxes 
being thrown open by accident or neglect. They are also suit
able for hydrants and sluice valves, being made in many sizes.

It will be seen from our
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BROWN’S STREET SURFACE BOX.

of breath ” on heavy sections of the line, and they were there
fore to a certain extent remodelled, while retaining all their 
external characteristics. The tube surface was augmented, and 
they now have 1250 square feet of surface, while the pressure 
has been raised from 140 lb. to 160 lb. ; this change has proved 
of the utmost value, and the engines will now take, without a 
pilot, seventeen fully loaded coaches from London to Leicester— 
99^ miles—without a stop and up to time, and with a similar 
load from Leicester to London, the train starting five minutes 
late has arrived up to time. This is a splendid performance.

The tendency on the Midland Railway is not in favour of 
compound locomotive engines, but in the direction of large-sized 
engines and higher boiler pressure. Twenty express passenger 
engines have been built during the years'1886 and 1887 in the

EXPRESS ENGINE—MIDLAND RAILWAY.
In February, 1885, we published, as a supplement, an engraving of 
one of the new express engines with Joy’s valve gear, then 
mencing work on the Midland Railway. Thefine proportionsof the 
engine, and the interest which it excited, rendered our supplement 
so attractive that the impression on which it was contained very 
speedily went out of print. We have since continually received
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locomotive workshops at Derby, to Mr. Johnson’s usual standard 
type and size, viz., 18in. cylinders by 26iu. stroke, with 7ft. 
driving wheels, four coupled, and a four-wheeled bogie in front, 
with boilers carrying 160 lb. pressure per square inch, in place 
of 1401b. per square inch as heretofore.

These engines have given very satisfactory results, the average 
reduction in fuel on the various services of trains worked by 
them being 3 lb. to 4 lb. per mile, as compared with the same 
class of engines working the same services with 140 lb. pressure 
per square inch only. The goods engines recently built are of 
the standard type and size for heavy mineral trains or main line 
work, viz., 18in. cylinders by 26in. stroke, with six wheels 
coupled, 4ft. 9in. in diameter, and boiler pressure 140 lb. per 
square inch. For express goods and heavy excursion traffic a 
similar engine is built, but with wheels 5ft. 2in. in diameter ; 
and these engines are completely fitted with the automatic 
vacuum and steam brakes.

For working fast passenger and express trains, four wheels 
coupled or single-wheeled engines, with a four-wheeled bogie in 
front, possess considerable advantages over the ordinary type of 
six-wheeled engines, a3 they run much smoother and steadier 
at high speeds, and are less trying to the permanent way. A 
valuable addition to the working of single express engines has 
been made by the use of a small ejecter arrangement for supply
ing, by means of a jet of steam, a fine film of sand under the 
driving wheels ; and, so far, this seems to answer its purpose in 
practice as well as it has done experimentally, and will most 
probably make the use of single-wheeled engines more general 
than has been the custom of late years. Mr. Johnson has had 
running for some time two single-wheeled engines with a 
bogie in front, which are, we understand, giving most satisfac
tory results.

ROYLE’S COKE BREAKER.
The annexed engraving illustrates Portway’s hand coke- 

breaker. Its dimensions are:—Length, 14in.; width, llin.; 
handle, 24 in. in length. The capacity is given as 1 cwt. of coke

1

IL

7/1

mmmlh
m mrM
Wm

!E". ■
Mj

sw .PK

;

ISR® iyfesal
■Pills

broken small in twenty minutes by a lad fourteen or fifteen 
years old. It is a very useful tool in large houses and where 
coke is burned in “ tortoise ” and other stoves and ranges, but 
is also utilised by both traders and private individuals for the 
crushing of ice, soda, alum, bones, and almost any other sub
stance which can be placed in the hopper. It consists of a cast- 
iron hopper adapted for hanging on a wall, having an outside 
plate mounted on pivots, the lower part of which plate is made 
to approach the opposite side of the hopper, and to break the 
contents of the same between the two surfaces by means of a 
lever handle, the shorter arms of which are in the form of cams 
or friction rollers. The downward motion of the handle causes 
the necessary pressure, and the upward motion withdraws the 
pressure and permits the broken portions to pass through the 
open slit at the bottom into the receptacle placed to receive it.

T British Trade in Foreign Markets.—It is often said that 
figures may be made to prove anything, but is is 
their incompleteness misleads the unknowing. Mr. J. W. Wells, 
M.I.C.E., F.R.G.S., delivered before a meeting of the London 
Chamber of Commerces on Monday an address on “ Competition 
with British Trade in Foreign Markets, with special reference to 
South. America.” Mr. Wells had carefully studied all reliable 
statistics which bore on his subject, and his previous opinion had 
been completely confirmed—that the competition of foreign manu
facturers had caused a want of increment in the supplies of British 
products to foreign markets, owing to which our manufacturers did 
not keep pace with the natural increase of population and the con
sequent increased producing power of the country. Quoting from 
the “ Statistical Abstract for the United Kingdom, and for the 
Principal and other Foreign Countries,” he stated that in examin
ing the sum totals of the values of the imports and exports of the 
United Kingdom for each year, from 1873 to 1886, as given in that 
abstract, the average of each of the intervening years was 2f per 
cent, less than the trade of 1873, or, in other words, if during the 
past thirteen years the trade of the country had remained abso
lutely stationary, irrespective of increase of population, the coun
try would have done more business than it had done to the amount 
of £241,139,314. The population had increased during the past 
thirteen years by about 14 per cent., while the value of the 
sumption and production of each inhabitant had decreased 9| per 
cent. This is so obviously erroneous that it would appear advis
able to see what of the numerous modern manufactures have failed 
to get into the statistical abstracts, especially as Mr. Wells says:— 
An examination of the statistics of the values of exports, apart 
from those of the imports, showed still more discouraging results. 
Since 1873 the annual average of the total exports showed a de
crease of 14h per cent., which, compared with those of 1873, meant 
a falling off of over £473,000,000. These statements require 
examination or rejection.
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force, and not the movement of large masses of water. Such 
movements are caused by inequalities of level, resulting by the 
passage of the force under the water to be raised, as air sometimes 
passing under a table-cloth or carpet produces waves in miniature. 
No doubt there is a transposition of water in small masses, con
sisting chiefly, if not entirely, of river water, which is temporarily 
and partially penned back by the advancing force; consequently 
those who expect to gain a large influx of sea water every tide will 
be disappointed. The tide is a mighty force, which judiciously 
applied, may accomplish the most beneficent results-—it is a good 
servant, but a bad master.

Another remarkable tidal feature in the Irish Sea is the great 
inequality of range, it being only 3ft. or 4ft. in some places, and 
nearly 30ft. in others. The cause of these differences appears at 
present to be inexplicable, but its effects are important; for as the 
mean tide level is uniform around the British Isles, the surface of 
the Irish Sea at low water is inclined from the places of small 
range to those of greater, and at high water the inclination is 
reversed. As the smaller ranges are principally on the coast of 
Ireland, and the greater on the coast of Britain, at low water there 
will be a fall from Ireland, whilst at high water the fall will be 
from Britain. In this fact appears one explanation of the enormous 
accumulation of sand on the coast of Britain, as there is likely to 
be a constant subaqueous drift from Ireland of the matters 
brought down by the rivers of that island, the prevalent westerly 
winds aiding. This conjecture receives confirmation from the 
greater distance of the twenty-fathom line from Britain than from 
Ireland ; and it suggests an important consideration for those who 
would improve such rivers as the Dee, the Mersey, and the 
Ribble. It would appear essential to supply some outwork or ram
part by which the invader’s progress may be arrested. It is re
markable that in most cases the tide has its greatest range in the 
shallower water.

Liverpool, December 17th.

of the globe. As another matter of fact, population has here 
increased much slower than the increase of wealth. Wealth 
having increased, as compared with increase of population, as 
3 to 1.

Now I fancy the reason why so many firms are disturbed is that 
although as a whole country we are getting richer year after year 
at an astoundingly increased rate, yet the difficulties of individuals 
to make headway in the competitive market are getting greater 
and greater. The holders of the great monopolies, however, are 
better off than ever. The monopoly of banking, which lives almost 
ntirely upon current credit, has to be fed with an enormous meal 

of dividend at each balance. Mining royalty, dividends on rail
ways, canals, machinery, ground rents of factory, warehouse, and 
home, taxation for legal machinery and armaments —unsatisfactory 
even with all the wasted treasure—all alike have very big appetites. 
Now, in the experience of every business man it is constantly seen 
that if the business of the firm be carried on with a large display of 
useless “hangerson,” one of two things happens, either bankruptcy 
or ill-treatment of the servants—going so far, as is now seen in our 
large towns, as starvation and intense suffering. Be thrifty ! be 
sober! is the cant cry of the monopolists, in other words, “Save 
up, so that you may be able to administer your own—Poor Law- 
relief to yourself in bad times; but don’t bother us, or we shall look 
upon you as part of the unworthy and dissolute class.”

In fine, Sir, there is plenty of wealth for all, but because we are 
a nation of houses fighting—and wasting invaluable treasure and 
life in the process—against ourselves, we are discussing the merits 
of “Free Trade and No Trade,” instead of utilising all the efforts 
we can spare from the fight in the competitive world to advance 
the one cause which is the duty of every civilised man, viz., the 
education of the ignorant workers and non-workers, thriftless and 
thrifty, masters and wage slaves, robbers and robbed, in the 
elements of a national social science and political economy which 
discards the petty jealousy of a trade or section of the community 
in favour of the interests of the whole. Our soldiers, our doctors, 
are expected to die, if necessary, in defence against the common 
foe; but our merchants, traders, manufacturers, and workers 
are running a wild goose-chase in following Fair-Trade. They 
ought at the present time to be looking to their armour 
and weapons, and making themselves powerful to fight the 
common foe—monopoly—in the not far distant future and per
form their duty as honourable soldiers and doctors do, even 
dying, if needs be, in the performance of their duty. It is their 
duty to be the guardians of the life and honour of the whole nation 
of hand and brain-workers, and among whom it should be their 
pleasure and honour to work, instead of as at present standing afar 
off ; only considering it to be their duty to look at public questions 
as it affects their own personal interests, and neglecting to look 
upon the trade of the country as one whole interest. They should 
regard their position as one of trust, and not of monoply ; as 
stewards or servants, and not as lords and masters. Until this is 
done, I venture to remark that all the supporters of Fair-Trade and 
Protection can only be working for a section against the remain
ing whole; and so long as they can delude themselves and others to 
advance their nostrums so long will the advance of civilisation be 
delayed towards the ultimate and certain goal of

December 17th.

LETTERS TO THE EDITOR.
[ We do not hold ourselves responsible for the opinions of our 

Comspondents. ]

THE R.A.S.E. STEAM ENGINE TRIALS.
Sir,—Your readers will scarcely fail to see that Messrs. M'Laren 

have really not attempted to controvert any statement I have made 
by using arguments. They simply repeat statements which they 
have already made, but they do not try to prove them. I am 
obliged, however, for the very reasonable and satisfactory explana
tion they give concerning the variation in grate area. I think, 
however, that few persons who have tried the Hartnell governor 
will be disposed to agree with Messrs. M'Laren’s assertions concern
ing its failure to govern. The Hartnell governor has been before 
the world for years, and it has remained for Messrs. M'Laren to be 
the first to find fault with it in print. I venture to say that it did 
not act well because it was not fitted on to the engine as it ought 
to be, or was not properly made by Messrs. McLaren.1 However, 
this is beside the mark.

I find it extremely difficult to find out what Messrs. M'Laren 
mean. In one place they say that, unless certain arrangements 
were made and precautions taken, the error in the R.A.S.E. brake 
may amount to 56 per cent. Now these precautions were not taken 
in the showyard at Newcastle. Are we to assume that the brakes 
there were 56 per cent, wrong? Nothing of the kind, according 
to Messrs. M'Laren. Why, I ask, was this? How is it that in 
Messrs. McLaren’s shed an R.A.S.E. brake had to be calibrated to 
the extent of 56 per cent, to get an accurate reading from it, while 
identically the same brake in proportions at Newcastle was not 
calibrated or compensated in any way, and yet gave, as far as I can 
judge from Messrs. McLaren’s figures, results not 5 per cent, from 
the truth.

To make the point clear, let me ask Messrs. McLaren what result 
they got when they worked their R.A.S.E. brake without the 
springs fixed to the top end of the compensating lever ?

My contention is that the pull at the top of the compensating 
lever is caused by the tension in the brake strap, and by nothing 
else. It may be made to amount to anything by tightening or 
slackening the hand screw, and it has nothing whatever to do with 
the load on the engine. The tension of the strap determines 
whether the friction between the wheel and the strap shall be suffi
cient to keep the weight floating, but it does not diminish the 
weight. Messrs. McLaren have not advanced one syllable to prove 
the contrary.

There is a source of error in Appold brakes to which they curi
ously enough do not allude, and that error is caused by the jump
ing of the weight, and is always against the engine. Every time 
the weight is lifted work is done in imparting to the mass a 
velocity which it had not previously, and when the weight falls 
again none of the loss is returned to the engine. The dash pot 
used to steady the brake augments the work due to jumping. The 
total loss is, however, very small if the brake be properly managed.

I shall be very glad to discuss this most important question 
further with Messrs. McLaren, but unless they put their proposi
tions into some different form it will be impossible to deal with 
them. As I have already said, they started with the statement 
that the R.A.S.E. brakes were all wrong. Their own engine tests 
show, however, that the results obtained at Leeds and at New
castle are very nearly alike. This they attempt to account for by 
saying that they corrected the defects in the R.A.S.E. brake, yet 
the general effect of the result is to make it appear that these 
alterations and improvements had no effect of any kind, bad or 
good.

It will not take Messrs. McLaren five minutes to explain how 
their own trials at Leeds bear on the Newcastle trials, and to show 
why it was that the R.A.S.E. brake, which ought on their showing 
to have been 56 per cent, wrong, was not 5 per cent, wrong. May 
I ask them to devote five minutes to this question ?

Westminster, December 17th.

-

Joseph Boult.

band SAWS.
Sir,—I believe one of the chief causes of the breakage of band 

saws is the shape of the spaces between the teeth. These are 
usually made of a V shape, similar to those of the hand saw, the 
space terminating in an acute angle or point—the best shape to 
cause fracture. I find on inquiry that my opinion is supported 
by Messrs. Taylor Bros., sawmakers, who have adopted a round 
bottom space between the teeth. It would be interesting to get at 
some data as to the life of saws with round and those with pointed 
or Y spaces.

Sheffield and District Patent-office, Bank-buildings, 
George-street, Sheffield, December 19th.

R. F. Drury.

THE EXPORT OF STEAM ENGINES.
Sir,—Referring to the remarks you were good enough to make 

in your last week’s issue, having reference to the meeting of the 
Agricultural Engineers’ Association, I find you have slightly mis
quoted me, and I now take the liberty of rectifying this. My 
remark was that “the steam engines exported to Russia from this 
country for the first ten months of 1886 represented £115,000, 
whilst for the first ten months of 1887 they only amounted to 
£83,000, and that I feared it would much decrease during the next 
year in consequence of the increased tariff,” whilst you say my firm 
had sent out engines, machines, &c. R. Marshall, President.

Britannia Ironworks, Gainsborough, December 21st.

International Co-operation.

THE FLOW OF WATER.

Sir,—In your last issue in the report of my paper on “A New 
Formula for the Flow of Water in Pipes and Open Channels ” there 
are two slight errors, which I should be glad to have notified in 
your next issue. 1st. The formula should read,

»■ + y v/ScR LAUNCHES ANI) TRIAL TRIPS.
I!v — .

c n/ "SV On the 14th inst. Messrs. William Doxford and Sons launched a 
new screw steamer, the Junio, for the Compania Bilbaina de 
Navegacion, Bilbao; direcctors, Messrs. Agnar and Astigaraga. 
The Junio is built of steel, 275ft. by 39£ft. by 24ft. 9in., on the 
spar deck rules, with two decks laid, and beams for third deck 
being prepared for wine trade. Her engines are triple expansion, 
with cylinders 21in., 35in. and 57in., with a 39in. stroke. The 
vessel will carry 3300 tons cargo on 20ft. draught, and is fitted 
with the most modern arrangement for economical loading. She 
has been built under the superintendence of Mr. Antonio Uribe, 
superintendent of the company, and the engines have been super
vised by Mr. Wm. Baird. She will sail under the command of 
Captain Aspiazu.

Messrs. Edward Finch and Co. have received orders from Sir 
William Thomas Lewis for a superior saloon paddle steamer for 
the conveyance of passengers and merchandise between the ports 
of Cardiff and Bristol. The vessel, which will measure some 260 
tons gross, is to be wholly built of Siemens steel, to be manufac
tured by the Dowlais Iron Company, 
the same material. The machinery will consist of a pair of vertical 
compound surface-condensing oscillating paddle engines of 125 
nominal horse-power, with paddle-wheels about 16ft. diameter. 
The boilers, two in number, are to be of Navy type, about 8ft. 9in. 
diameter and 17ft. long, and will be placed wholly under deck. 
They will supply ample steam for upwards of 750 indicated horse
power, which will enable the vessel to make her passage in all 
weathers at a speed of not less than 14 knots per hour. She will 
thus be superior to anything of her class that has yet appeared in 
the Channel. We also understand that this firm have secured the 
order for the large caissons for the new Barry Graving Dock.

On the 14th inst. the Tyne Iron Shipbuilding Company launched 
a steel screw steamer, the Karnak, of the following dimensions :— 
Length, 290ft.; breadth, 40ft.; depth moulded, 27ft.; gross ton
nage about 2520. She is built to class 100A at Lloyd’s, and will be 
fitted with triple expansion engines by Messrs. Wigham, Richard
son, and Co., cylinders 24in., 37in., and 62in. by 42in. stroke, 
150 lb. pressure, and has all the latest improvements for working 
the ship and cargo. The vessel is for the Deutsche Dampfschifffahrts 
Gesellschaft Kosmos, of Hamburg.

On the 15th inst. Messrs. Edward Withy and Co. launched a 
screw steamer, the Melbourne, for Messrs. W. Howard Smith and 
Sons, of Melbourne, Sydney, and Brisbane. The vessel is a fine 
type of a modern cargo boat, and is built of Siemens-Martin steel, 
and from the fine design of her lines it is anticipated that a good 
speed will be attained by the vessel. She is a steamer over 300ft. 
in length, with a large measurement and dead-weight carrying 
capacity, and built to the 100A1 class under special survey at 
Lloyd’s. The vessel has a long, raised quarter-deck, short poop, 
and long bridge-house, with a top-gallant forecastle. For extra 
strength, and in order that the vessel may be economically kept 
up, all decks, deck erections, skylights, bulwarks, rails, bulkheads, 
&c., are built of iron or steel. In the main and after holds she is 
built on the web frame system, which gives a very strong type of 
ship, and dispenses with all hold beams, thus enabling the vessel 
to carry cargoes of the most bulky description, such as machinery, 
torpedo boats, large guns, &c. She has a cellular bottom, all fore 
and aft—Withy and Sivewright’s patent—and the after peak will 
also be available for water ballast. Nearly all the shell plates are 
in 24ft. lengths, making the structure of the ship very strong. 
Four steam winches will be fitted, one to each hatch, with a patent 
windlass on forecastle. Instead of the anchors having to be landed 
on the forecastle deck with davits, &c., she is fitted with stockless 
anchors hauling up into hawse pipes. Two donkey boilers are 
fitted in the fore end of the boiler room, hand and steam steering 
gear amidships, and Hastie’s patent screw stand-by gear aft. The 
accommodation for officers, passengers, &c., is under the poop aft, 
and is fitted up in hard wood with beautifully hand-painted panels 
by the lady decorative staff of the firm. The vessel is rigged as a 
two-masted fore-and-aft schooner, having iron masts with square 
sail on forecastle. She will be fitted with triple expansion engines 
by Messrs, T. Richardson and Sons, Hartlepool.

R. A. S.
not

Sir,—Before the letter of “R. A. S.,” so well dealt with by 
Mr. Hartnell and others, has passed into oblivion, it may be useful 
to expose the speciousness of one of its arguments, which has 
so far escaped direct notice.

Referring to the admitted pressure of the lever K against the
stop L, “ R. A. S.” says, 
“The stress is static, not 
dynamic
resting of the point L against 
a fixed stop .... could 
cause the brake wheel to 
rotate, we should havo per
petual motion at once, a static 
force producing a dynamic 
result. ”

No doubt, but the resting 
of K against L has a cause, 
which will “cause the brake- 
wheel to rotate,” for if the 
weight O be removed while 
the wheel is at rest, the mere 
tightening of the screw J, 
while it causes K to “rest 

against” L, will also rotate the wheel in the direction of the 
arrow, for the simple reason that rotation eases the stress upon 
the brake band. By moving to the left, the band is free to—com
paratively—straighten out; so it moves, and the wheel with it. 
By tightening the screw sufficiently, the weight O could be lifted 
off the ground and left suspended, being balanced—of course, 
statically—by a force of which the pressure at L is rightly treated 
as one of the factors, because it is a resultant of the tension upon 
the strap. No one has alleged the action to be dynamic. It is 
simply a statical balancing during the trial of a part of the weight 
erroneously supposed to be maintained by the engine. The 
smaller the co-efficient of friction, the greater the proportion of the 
weight so balanced, because the greater the tension put upon the 
band by the altered position of the compensating le

“Static” and “dynamic’’are fine words, but should be used 
with judgment. Some highly statical-looking objects have a good 
deal of dynamics in them, and even a mare’s nest may turn and 
rend you, if you screw it up tight enough. There be mares’ nests 
both static and dynamic.

Is it not time that a better accredited champion than “ R. A. S.” 
took up the defence of the Society’s trials, if they can be defended ? 
Names reputed great are concerned in the matter. Have their 
owners anything to say, or is judgment on the scandal to go by 
default ?

December 17 th.

Ri;?• =
"s

V
2nd. In Table No. 4, n = 1 *95, not 195. I find that both these 
misprints were in the printed tables circulated at the meeting, and 
I am sorry I did not notice them in time to have them corrected.

7, Westminster-chambers, London, S.W. Edgar C. Thrupp. 
December 19th.

FIC.3.

If the mere

ID
pj iL Sir,—It would be quite necessary for the proper understanding 

of Mr. Thrupp’s formula given on page 499 of last number to let 
readers know what are the values or meanings of the several 
letters “ R, S, x, y, z, c, and n ” given in the formula. I presume 
“v" means velocity, but poor x, y, z, c, and n have to play so 
many parts in the mathematical drama, that it is hard to guess 
what rides they sustain in this representation. Mr. Irving as Faust, 
and Mr. Irving as Benedict, express very different meanings.

Cork, December 20th, 1887.

Her boilers will also be of
K

■"M
-N

fh D. L.

TIDAL ESTUARIES AND THE BAR OF THE MERSEY.

Sir,—It is well known that over the surface of the earth the 
movement of the tide is from east to west; but it seems sometimes 
to escape notice that in Europe the movement is reversed, being 
from west to east. I have attempted to explain this anomaly in a 
communication to the Liverpool Engineering Society, which ap
peared in your columns in 1882.

The tide, on entering the southern part of the Irish Sea, proceeds 
gradually northwards, the ridge of the tide as it passes any point 
in its course being followed instantaneously by the ebb. Tempo
rary and local causes may modify the usage, but frequent observa
tion in very shallow water establishes the fact. At Holyhead and 
Kingstown the uniform advance ceases, and over a large part of the 
basin which forms the northern portion of the Irish Sea the action 
of the tide is almost simultaneous ; that is to say, the elevation of 
the water is no longer like that of a weir, with a ridge or crown and 
two sloping sides, but as though the force acted upwards through 
a number of planes, the inclination of which is continually varying 
in different directions.

When there is high water at the Scilly Isles there is low water at 
the entrance of the northern basin, so that the ridge is at the isles, 
and there is a slope over 200 miles long with a fall of 16ft. But 
within the basin the water is raised by the flood tide at practically 
the same time at Holyhead, Dalkey, Balbriggan, the entrance of 
the Mersey, Barrow, the entrances of Carlingford Bay and Strang- 
ford Lough, Whitehaven, the Mull of Galloway, Donaghadee, Red 
Bay, and the Mull of Cantire. This certainly looks like the trans
mission of tidal force through a mass of confined water. The tide, 
which enters the basin from the north, is detained at the Mull of 
Cantire for four hours after it was high tide in Ballyeastle Bay, by 
a mass of water nearly eighty fathoms high at its greatest depth, 
the width of the entrance not exceeding twelve miles. The resist
ance thus encountered is so great, the tidal range is only 4ft., 
though the tide has travelled a distance much less than that 
travelled by the tide from the south. I infer then that the basin 
becomes an hydraulic chamber, from which the tide travels into the 
several loughs, rivers, and other branches through which it pro
ceeds as usual, that is, by horizontal progression, the tide, as it 
advances through the channel south of Holyhead, acting as the 
principal ram in compressing the water, the northern tide being 
comparatively insignificant, except as closing the gap or aperture 
which otherwise would prevent the hydraulic action. This then 
becomes further evidence that the tide in itself is pure and simple

ver.

R.

FREE TRADE AND NO TRADE.

Sir,—It appears to me that one of the chief reasons why the 
system of free imports should be upheld is, that in consequence 
of better opportunities for cultivation, or natural advantages, 
countries from whom we import are able to supply 
we can supply ourselves. It is extremely absurd to suggest that a 
country should be taxed because it has better climatic conditions, 
say, for the growing of cereals. As a matter of fact our imports 
have for many years exceeded our exports. Now if this fact were 
presented by an accountant to the head of a firm, the latter would 
say that he was so much the richer, and instead of bewailing the 
fact, and trying to stop this large excess of imports over exports, 
which I prefer to call profit, he would, as the head of a firm, 
rejoice at the large increased profit coming in from all the quarters

t1 Our correspondent is here in error. We understood from Messrs. 
McLaren that they obtained their governors from Messrs. Turner, of 
Ipswich, who manufacture under Mr. Hartnell’s patents.—Ed. E.]
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ONE THOUSAND HORSE-POWER COMPOUND MILL ENGINE.
MESSRS. BUCKLEY AND TAYLOR, OLDHAM, ENGINEERS.

[For description see page 507.)
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of water. The pressure of the steam is, let us say, 160 lb. 
above the atmosphere, or 175 lb. absolute. The corre
sponding temperature is 371 deg. Fah. Now, the engines 
will work well with steam having a pressure of 50 lb. 
above the atmosphere, or 65 lb. absolute, the temperature 
of which is 298 deg. In falling from one of these tem
peratures to the other, each pound of water gives out 
371 deg. — 298 deg. =73 units. There are 60,480 lb. of 
water, and 60,480 x 73 = 4,415,040 units. Each pound of 
steam at 65 lb. pressure will represent 904 units, and
^,040 _ nearly, pounds of steam of 50 lb. pres

sure, which can be supplied after the ship has been sub
merged. Assuming that her engines use 20 lb. of steam 
per horse per hour—a very high estimate—we have 
4883 

20
the speed is very slow and she requires little power to work 
her, so that she readily stores energy enough to remain 
for as much as three hours under water. The air contained 
in the hull is ample for breathing purposes for that time. 
There is of course no reason why the pressure should not 
be as much as 200 lb., or even more. We have said enough 
to show that with a pressure not greater than that carried 
in most modern steamships, power enough can be stored 
up for all practical purposes. The Nordenfelt arrived in 
Southampton last July. The time Avhich has elapsed 
since has not been wasted. She has had a deck fitted 
to her by Messrs. Oswald, Mordaunt, and Co., and various 
modifications and additions have been made to her 
machinery and fittings as deduced from accumulating ex
perience. She is a curious-looking craft, as will be under
stood from the engraving of her which appared in our 
last volume, page 409. She is 125ft. long by 12ft. beam, and 
displaces when entirely submerged 230 tons, her displace
ment when light being 160 tons. Her engines indicate 
1000-horse power, and drive the boat at a speed of 
15 knots when light, and of course on the surface. 
She has an under-water speed of about 5 knots, 
midship section is a circle ; any other section will show 
two arcs of a circle, and the vertical line passing through 
the centre of such section will be the chord of the arcs. 
In order to maintain the strength of the hull in unison 
with the midship section, which is round, a deck has 
been placed on a spreader where the arcs become small at 
each end. The spaces under these decks are divided by 
bulkheads into tanks, which, being filled with water or 
emptied, affect the balancing and displacement of the 
vessel. The coal bunkers are in the centre of the boat, 
and therefore interfere little with the fore and aft posi
tion of the centre of gravity. The centre of gravity of 
the boat in its most unstable condition is 6in. below 
the centre of the boat, and the metacentre in its most 
unfavourable position is 2in. below the centre of the 
boat. This means that the vessel will not capsise unless 
forcibly deflected more than 180 deg. from its up
right position. Properly handled as regards coal 
and water ballast, the boat is more than sufficiently 
stable. She carries about 35 tons of cold water 
in her tanks, and, as we have said, 27 tons of hot water 
in her boilers. This 27 tons of water is expected to give 
off, as we have just explained, sufficient steam to drive 
the boat a distance of 20 knots. The 35 tons of cold 
water, when pumped out, make her sufficiently buoyant 
to be seaworthy on the surface. The fact that the 
27 tons of hot water can be blown out in five minutes 
does much to promote the safety of the crew. The cold 
water is pumped out by three pumps, each of which has 
a 3m. diameter discharge pipe, and, for security, these 
pumps have separate engines. The coal bunkers hold 
8 tons of coal, and 1 ton will drive the boat 100 miles at 
a speed of ten miles per hour. At a speed of 8 to 9 knots 
per hour, the 8 tons of coal will drive the boat 1000 miles. 
Should a great distance be intended to be travelled, 
twenty additional tons of coal can be carried in the cold- 
water tank. The boat could steam from England to 
Constantinople by coaling at Gibraltar. In fact she 
could steam to India or any other distance. The sinking 
propellers are operated by separate engines, which are 
entirely under the control of the captain, and he can by 
them force the boat under water or allow her to rise to 
the surface ; or by giving different speeds to the bow or 
stern propeller, depress the bow or stern as required, and 
thus cause the boat to maintain the horizontal position. 
An automatic arrangement exists whereby, should the 
captain not stop these engines at the right time, they will 
cease to act at a depth to be arranged.

The boat is steered by steam, the engine for which is 
also controlled from the forward conning tower, which is 
in communication with the stokehole and engine-room by 
speaking tubes. In the conning tower are instruments to 
show the depth, the level, and the course. The boat is 
lighted by candles. The crew consists of captain, mate, 
two seamen, engineer, assistant, and two firemen, also a 
cook. Each man has a separate bed. In addition to the 
fittings of a submarine boat, the Nordenfelt carries 
masts, side lights, compasses, anchors, &c., as an ordinary 
sui'face vessel. She is registered under the Board of 
Trade and passed and classed at Lloyd’s. There are two 
torpedo tubes placed in the bow, and there is a place pro
vided for two spare torpedoes. It is proposed to arm 
the boat with two 2 lb. Nordenfelt quick-firing guns. 
The conning towers are round, 2ft. 6in. diameter, and of 
lin. steel.
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i THE NORDENFELT.
TheWhen describing the Jubilee Naval Review, in our 

impression for the 29th of July we laid stress on the 
presence with the fleet, of the Nordenfelt submarine 
torpedo boat, as indicating the possibility of a mode of 
warfare which would set steel-clad ships at defiance. It 
will be seen from the account which we publish on another 
page of experiments at Southampton, that our anticipa
tions of the future of submarine naval operations are in a 
fair way to be fulfilled. The trial of the boat resulted 
in success in every shape. Not only did her machinery 
perform as it should have done, but Mr. Garrett succeeded 
in stealing on bis imaginary foe unawares, under very 
great difficulties, the greatest being that of necessity 
neither he nor anyone else can have much experi
ence to guide him in his operations. Nothing more 
than practice seems to be wanted to enable him to 
do just what he wishes with the strange craft which 
owes something of its success to his talents as an inven
tor as well as his skill as a steersman. In the Norden-
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felt we have all the elements of a system of attack and 
defence which will certainly put blockades at an end, and 
introduces an awful element of danger into any attack 
made by ships on forts. A celebrated naval officer once 
said, “For God’s sake keep out the shells, whatever you 
do.” Armour supplied the answer to his request; but how 
are we to contend with such a foe as the Nordenfelt ?
The question must for the present remain unsolved.

The general principles involved are extremely simple ; 
but, as is very often the case in other matters, the appli
cation of the principle in practice has demanded a vast 
amount of time and talent, skill, genius, and money.
There was no scientific teaching to fall back upon; even a 
professor could not help Mr. Nordenfelt in his self-imposed 
task. All the libraries in Great Britain did not contain 
printed information which would indicate the precise con
struction of a detail. It is not remarkable therefore that 
the production of a successful submarine boat has been a 
slow process. It is as though the egg which Columbus 
cracked had had an extremely hard shell, difficult to smash 
by ordinary means. But the feat has been performed, and 
there is no longer any reason to doubt that it will be early 
repeated, but it can only be repeated, we think, by Mr.
Nordenfelfc. Only those who are intimately acquainted 
with the boat can form an adequate idea of how much 
she depends for success on details which we need 
scarcely say the inventor does not care to make public.
He has arrived at a knowledge of them, and their influ
ence by an inquiry extending over years, which few would 
now care to repeat, with the certainty that Mr.
Nordenfelt has got a start in the race which will enable 
him to keep ahead of all possible competitors. We may 
—we hope we shall—have quite a little fleet of Norden- 
felts when Christmas comes round again. When once 
Columbus had shown the way to America the route was 
freely traversed.

The Nordenfelt was built by the Barrow Shipbuilding 
Company. The main engines are double compound, 
with two high and two low-pressure cylinders, and four 
cranks equally spaced 90 deg. from each other. Steam is 
supplied by two boilers, and very special precautions had 
to be taken to prevent not only the entrance of water 
down the funnel when the vessel is submerged, but the 
leakage of smoke out of the furnaces, whicb would 
quickly stifle her crew. All this has been effected in a 
most ingenious way. The boat if left to herself would 
always float with a considerable portion out of the water.
Direct force is required to sink her, and that is provided successful railway legislation.
by two screws with vertical shafts, one m a recess at the
bows, the other at the stern, by wliicn she is forcibly In The Engineer of February 25th last, we described 
screwed down into the depths of the sea. The moment and explained the main provisions of the Inter-State 
these screws stop revolving she conies to the surface. Commerce Act, then about to come into action. We 
Steam is supplied when she is under water on the pointed out that the measure was one of stringent charac- 
system suggested many years ago by Dr. Lamm, and used ter, and so likely to create a great deal of opposition 
in America for propelling street cars. If the pressure in a among railway companies; that some of its most impor- 
boiler is lowered the temperature falls, and part of the sen- taut clauses were of doubtful meaning, and thus liable to 
sible heat of the water becomes converted into latent heat lead to litigation; and that a very wide discretion was 
by evaporation. The two boilers contain about 27 tons left to the Commissioners appointed to administer the
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BUTTON - MAKING MACHINERY.
(To the Editor of The Engineer.)

Sir,—I shall be greatly obliged if any of your correspondents can 
inform me where machinery for making buttons in ivory, bone, or 
brass can be obtained. C. S. M.

Manchester, December 21st.

COMPRESSED LIME CARTRIDGES.
(To the Editor of The Engineer.)

Sir,—We shall esteem it a favour if any correspondent can send us any 
information as to who are the makers of compressed lime cartridges, 
same as used in coal mines; and whether they are likely to be of assist
ance in the removal of slate rock, when the use of explosives is pro
hibited. A. H. P.

December 16 th.
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such as that named, to pay a dividend such as that paid for the 
previous corresponding half-year. In the case of three or four 
companies at the head of the list in the increases we have above 
given, a higher dividend may be paid than in the correspond
ing period, if the saving in working be at all important. But as 
the increase has to allow its working expense to be deducted, 
and as an addition of a quarter per cent, to the dividend takes 
from £15,000 to £30,000 in the case of the great companies, it 
will be seen that whilst it may be expected that the dividends 
of a year ago shonld be in all cases nearly maintained, yet in few 
cases will there be any large increase of the dividend of the 
great railway companies.

Act, rendering them in great measure responsible for its 
success or failure. At the same time we characterised the 
measure as a bold and well-intended attempt to correct the 
abuses of the railway system in the United States; and 
expressed the opinion that if the Commissioners proved 
wise and prudent, they would be able to clear away 
many of the difficulties caused by bad drafting, so 
that the Act might work more smoothly than its 
adverse critics predicted. These remarks and antici
pations have been entirely justified by the experience 
of the Commissioners, as shown in a report which 
they have just issued. Difficulties have occurred 
through bad drafting or loose definition, some of which 
are not yet cleared up; but, on the whole, the Act has 
been carried out with remarkable success, and with much 
less friction than even its most enthusiastic supporters 
could have expected. The railway companies, as a rule, 
appear to have accepted the inevitable with a good grace, 
and to have made the best of the new regulations, though 
some of them kicked a good deal at the outset, or at least 
threatened to make things awkward for the Commissioners 
and the public. After all, moreover, if we may take the 
verdict of the Commissioners, they have not been injured. 
On the contrary, according to the report, the general 
results of the Act have proved in many ways beneficial 
to the companies as well as to their customers. So far as 
we have at present been able to ascertain, this conclusion 
is endorsed by capable critics in the United States, who 
do not fail to attribute it in a great measure to the 
careful and sagacious administration of the Commissioners, 
who have really effected much more by a conservative 
and persuasive policy than could have been done by a 
harsh exercise of their great powers, or a strained inter
pretation of the stringent provisions of the Act. Thus 
they are able to state that some of the most serious evils 
which called for the enactment of the law have ceased to 
exist, and that even with respect to those which have not 
been got rid of altogether there is manifest improvement.

As the American Act embodies, in principle at least, 
every demand made by the most thorough-going railway 
reformers in this country, the account which the Com
missioners give of the operation of its leading provisions 
possess much interest for us in this country, in view of 
possible legislation upon the subject at an early date. In 
the article already alluded to we showed how stringent 
were the restrictions against undue preference. Com
panies were forbidden to favour any person, corporation, 
or locality, or any particular description of traffic, at the 
expense of another. Unequal charges under like condi
tions were declared unlawful. In particular, under what 
is known as the “ long and short haul clause,” they 
prohibited from charging more “ in the aggregate ” for 
conveyance “ of passengers or of like kinds of property, 
under substantially similar circumstances and conditions 
for a shorter than for a longer distance over the same 
road in the same direction, the shorter being included 
within the longer distance;” and it is somewhat 
awkwardly added that this is not to be understood to 
mean that they are authorised “ to receive as great com
pensation for a shorter as for a longer distance.”' There 
is nothing in the section to prevent a company from 
raising a through rate instead of lowering the rate for an 
intermediate distance previously as high as or higher than 
the through rate, and this is precisely what some companies 
threatened to do, and actually did in the first instance. 
Apparently, however, they found it impolitic to continue 
the arrangement. At any rate the Commissioners state 
that a majority of the companies have reduced local rates 
where these were higher than through rates, though in 
some instances a compromise has been arrived at. In 
special cases, after investigation, the Commissioners were 
authorised to permit the rule as to the long and short 
travel to be departed from, and to allow less to be charged 
for the long than for the short distance. No doubt the 
use of this discretion, dangerous as it seems, has enabled 
the Commissioners to smooth away difficulties which 
otherwise would have caused a great upset to traffic and 
important interests, such as that connected with the 
conveyance of grain from remote wheat districts to the 
ports of shipment. On the other hand, where the cutting 
of freights had been excessive—through the competition 
of rival companies—they have in some cases been raised, 
to the great advantage of the shareholders. Quite 
recently we noticed that the through rates from Chicago 
to Liverpool were raised by agreement between the 
companies concerned, because complaints had been made 
to the Inter-State Commissioners on the ground that the 
charges were actually lower than those on the same 
classes of goods sent from Chicago to Atlantic ports. 
Another important point to which we called attention 
in our previous article was the prohibition of the practice 
of pooling earnings, provided by certain companies in 
order to save themselves from the effects of competition. 
It was expected that the companies would make a strong 
stand against this prohibition, or render it nugatory by 
some subterfuge ; but they appear to have given way 
entirely upon the point, and to have done their best to 
make regulations for uninterrupted and harmonious 
communication and exchange of traffic within the terri
tory embraced by their several lines.

In addition to the duty of seeing that acts declared un
lawful were not persisted in by the railway companies, 
the Commissioners had imposed upon them the perplexing 
and difficult task of deciding as to the justness and 
unreasonableness of any rateorcharge brought undertheir 
notice, and of reducing any which they deemed unfair 
or excessive. Wider powers were probably never 
given to any set of judges, and yet the Commis
sioners have managed to e'xercise them with such discre
tion as to give general satisfaction. No doubt the elastic 
character of their powers in this respect, which gave rise 
to fears of great mistakes, if not of abuses, have enabled 
them to use their judgment discriminatingly in regard to 
different circumstances and conditions with a view to 
doing justice to the companies and their customers alike. 
To facilitate the work of the Commissioners every railway 
company or other public carrier was ordered not only to

print and keep for public inspection schedules of their 
charges for passengers and goods, but also to send such 
schedules to the office of the Commission; and this they 
have done to the extent of 110,000 documents, which had 
been filed at the date of the writing of the report by five 
hundred different corporations. Considering that it is 
less than a year since the Act came into force, great pro
gress has clearly been made in settling disputes and 
bringing railway arrangements into satisfactory working 
order.

Two lessons may be learnt from the success of the Inter- 
The first is that a bold andState Commerce Act. 

thoroughgoing measure of the kind, administered by 
capable men, may be made to work smoothly where a 
timid and illogical compromise would give rise to end
less disputes and dissatisfaction; and the other is that 
such a measure is not in reality hostile to the interests 
of the railway companies, which are generally and in 
the long run identical with those of the public at large. 
It may be objected that it is to the interest of rail
way companies to get as much, and to that of the 
public to pay as little as, possible ; but that would 
be a very superficial view toadopt. In the long run and for 
the public as a whole, it would not be advantageous to 
force companies to work at a loss, for the obvious reason 
that there would soon be an end to the work under such

IRONFOUNDERS AND STEEL CASTINGS.

The rapidly increasing use of steel castings cannot fail to pro
duce uneasiness in the minds of the majority of ironfounders. 
In some departments of engineering, iron castings have already 
been all but discarded, while in many other branches the field 
for their employment is daily growing more restricted. Marine 
engineering, which at one time absorbed large quantities of first- 
class iron castings, is fast becoming independent of iron in any 
form ; and in numerous engines of recent construction little 
beside the cylinders has been of cast iron. This is a natural 
residt of the demand for combined strength and lightness, but 
none the less it is a very unsatisfactory development for the 
proprietors of ironfoundries, who thus see the best paying 
branches of their business passing altogether out of their hands. At 
first sight the remedy for this state of matters appears simple. 
The ironfounder must adapt himself to the times, and make 
steel castings. But a little consideration shows, and experience 
has proved, that in most cases this course is neither simple 
profitable. Steel for castings of any size is now almost univer
sally melted in open hearth furnaces, and the founder who has 
decided to commence this manufacture builds a furnace and 
attendant plant large enough to turn out the heaviest articles 
he is likely to be asked for ; he engages experienced assistants, 
and commences operations. If sufficient work can he secured 
to keep the furnace going with something like regularity, he will 
in all probability, after experiencing some ups and downs during 
the first few years of his venture, find himself fairly established 
in a profitable business. But this keeping the furnace regularly 
employed is the special difficulty with the newly-established 
steel founder. Even a small furnace is capable of making fifty 
to eighty tons of clean castings per week ; and when only 
enough orders are booked to make up two or three casts per 
week, instead of twelve or fifteen casts, it is plain that the work 
must be done at a loss. The open hearth furnace cannot, like 
the cupola, be put in working order at a few hours’ notice. It 
requires several days to bring it up to a working temperature, 
and, once started, must be kept going, burning gas, wasting 
brickwork, and requiring attendance, whether actually in use 
or not, as long as there is any probability of its being wanted. 
In addition to the direct losses thus occasioned, the irregular 
working leads to the production of inferior and “ waster ” cast
ings ; while the expedient of making ingots to fill up time gene
rally proves to be an unsatisfactory and unremunerative pro
ceeding. These considerations naturally deter ironfounders 
from embarking in the steel trade, but it is at the same time 
certain that they do not view the diversion of their business 
into the hands of the large steel corporations with equanimity, 
and that many of them would gladly adopt any process for 
making steel castings which could be conducted intermittently 
without pecuniary loss. We are not prepared to discuss the 
nature of such a process, but may say that indications point to 
the use of “ blow-pipe ” furnaces burning gas of high calorific 
power, and to the use of aluminium as an agent for reducing 
the temperature of fluidity of the steel. The whole subject is 
one of great interest and importance, and well worth the careful 
attention of metallurgic chemists and engineers.

conditions. On the other hand, it is not to the interest 
of a railway company in the long run to behave extortion- 
ately or in any way unfairly to the persons who use the 
railroad, for such conduct prevents traffic which it is 
desirable to develope.. The rule of putting on each class 
of traffic as heavy rates as it will bear may appear very 
smart to railway directors; but probably it has done their 
shareholders more harm than any other policy that has 
been adopted. Directors are not omniscient, and it is 
impossible that they can tell what dimensions traffic in a 
given district may attain under fairly favourable circum
stances. A good measure of the spirit of the shopkeeper, 
who knows that it is to his advantage to please his cus
tomers, might with great benefit be enforced into the 
directorate of every railway company.

Perhaps we might add that there is a third lesson to 
be derived from the experience of railway reformers in 
America, though on this point we cannot feel perfect 
confidence in a like cause producing like effects. We 
refer to the elasticity of the powers vested in those who 
administered the American Act. There is nothing 
which railway companies are so naturally averse from as 
being bound by rigid legal rules and arrangements, 
suitable perhaps to one case but not to another Pro
vided that certain important principles are clearly and 
imperatively laid down, there would be no serious danger, 
and a great deal of possible advantage, in leaving details 
to the judgment of the Commissioners. We should 
hesitate to recommend as wide a discretion as was allowed 
to the administrators of the American Act, though it does 
not appear to have been abused; but our legislators, in 
passing the next Railway Bill, might with advantage 
follow a successful precedent to a moderate extent. At all 
events they have now before them a mass of experience 
which cannot fail to be useful, and it is much to be hoped 
that they will be helped by it to produce a measure which 
will ultimately—for it cannot be hoped for at the outset— 
smooth away the unhappy and michievous hostility which 
has so long existed between our railway companies and 
their customers.

nor
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THE PRACTICE OF PIG IRON MANUFACTURE.

How far the ordinary pig iron producers of the kingdom can 
assist manufactured ironmasters and steelmasters to produce a 
satisfactory material with less labour than is at present bestowed 
by them upon the elimination from the pig of injurious ele
ments, is a matter worthy of the thoughtful attention of modern 
pig makers working upon scientific principles. The subject has 
just received some notice at the hands of the Staffordshire 
Institute of Iron and Steel Works Managers. Than such a 
body no class of men could be more concerned in a solu
tion of the problem. Located in a part of the kingdom where 
the puddling furnace is maintaining its hold better than in any 
other of the ironmaking centres, it would be to Staffordshire a 
boon of the greatest magnitude if blast-furnace proprietors 
could take out in their part of the manufacture more 
of the injurious elements which now have to be dealt 
with by the laborious work of the puddler and the 
shingler, aud by the process of the re-heating furnace. 
Certain of the younger members of the Institute, themselves 
being blast-furnace managers, working by the aid of constant 
chemical analysis, lately boasted that they could supply finished 
ironmakers and the steelmakers with any class of pig they 
required if they would only tell them exactly what were the 
chemical ingredients they required in low proportion, and what 
were the chemical ingredients they required in high proportion. 
The finished ironmakers expressed a good deal of incredulity, 
and it so happens that when, on Saturday last, a pigmaker read 
a paper before the Institute on “ The Production of Pig Iron of 
a Definite Composition,” pigmakers, when closely questioned, 
had to cry off considerably from their former boasting. One of 
the main difficulties which lies in the way of meeting the 
finished iron and steel masters’ desires in this particular is that 
the ingredients which will suit one firm are not the best that 
will suit the production of another finished ironmaker or steel- 
producer. Never theless much reform might be brought about 
by an increased spirit of inquiry among the pig makers.

THE RAILWAY HALF-YEAR.

We are now sufficiently near the end of the half-year to allow 
the results of the working of the chief railways to be estimated 
in some degree. The last six months of 1887 prove to have been 
months in which, on most of the chief lines of the country, there 
has been a slight increase of the traffic, or perhaps it would be 
better to put it that there has been an increase in traffic and a 
slight increase in the traffic receipts, for there are indications 
that the traffic has been, on many of the lines, of a cheaper 
class, and that more work has been done for the revenue. 
Coming to the chief companies, we find that there have been 
increases of traffic receipts on the Lancashire and Yorkshire, the 
North-Eastern, the London and North-Western, the Midland, 
Manchester and Sheffield, Great Northern, Great Eastern, and 
London and Brighton, some of the amounts of the increases 
being however, very small. The North-Eastern has the largest 
increase so far, and for the half-year, when completed, it should 
have nearly £80,000. The Lancashire and Yorkshire has 
recorded a steady increase during nearly all the half-year, and 
with a continuance at the same rate, the gain would be about 
£72,000. Putting the increase of the London and North- 
Western at about £55,000, the Midland Railway at £25,000, 
the Manchester and Sheffield at £20,000, we shall probably have 
included most of the companies which have large increases, 
though as far as the passenger railways to the south are con
cerned, there is to be borne in mind the fact that Christmas 
Day falls on a Sunday, and that thus they will have only one 
day of the small Sunday traffic in that holiday time, instead of 
a second. One or two of the large railways had decreased 
receipts for the first few months of the half-year, and they are 
now making these up; but they are not likely to show much 
increase. In the case of the South-Eastern, the Metropolitan 
and Metropolitan District, there are decreases of some moment 
—especially in the case of the latter—and they will be pro
bably the three companies which have any important decrease. 
On the whole there is tolerable certainty that the railway 
receipts will show an enlargement for the half-year; and, in a 
few instances above estimated, the increase is important. As 
far as can be ascertained, the working of the traffic has not been 
more costly than a year ago; in some important points it has 
been cheaper. All the lines have had the advantage of cheap 
fuel, the price of coal having been rather less than a year ago; 
and as the contracts of the companies for iron were made when 
it was at about its lowest price, they may be said to have had the 
advantage of very low prices for many of the most important 
of the materials they use. Wages have not advanced, but 
on one or two lines economies in this large item have resulted 
in decreased cost, and with the exception of one great accident 
on the Manchester and Sheffield the cost of compensation is 
lower. There is, however, on two or three lines, such as the 
Midland,theelement of increased capital to a considerable extent, 
and that item will take up all the increased earnings of companies

At the Victoria Corn Mills, Sheffield, experiments have
rinkler and fire-alarm.been made with the Grinnel automatic sp 

Several of the large corn millowners in various parts of the king
dom were represented. It is claimed for this sprinkler that it has 
already extinguished 240 fires at an average cost of not more than 
£23. The fire extinguisher consists of a system of piping laid 
throughout the building, and so arranged that on the outbreak of 
a fire the heat itself not only turns on a copious supply of water, 
but also rings alarm bells in as many centres as there is a connec
tion. The sprinkler has been supplied throughout the whole of 
the Victoria Mills, valued, with machinery, at £50,000. A fire was 
ignited and within fifty-five seconds the water poured on to the 
flames, which in a minute or two were extinguished. At the same 
time the alarms were set going all over the place. The experi
ments were regarded as highly satisfactory. The automatic 
sprinklers were supplied by Messrs. Mather and Platt, and 
the electric alarms were arranged by Messrs, Tasker, Sons, 
and Co,
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THE EXPLOSION ON BOARD THE ELBE.LOWRY’S CONTINUOUS ACTION GYRATORY STONE BREAKER.
We publish this week three important papers, all 

bearing on the bursting of the steam pipe of the s.s. Elbe. 
It is to be regretted, perhaps, that the Board of Trade 
report was not issued sooner, because there is a tendency 
even in such lamentable catastrophes as this in question 
to become a nine days’ wonder. The matter is forgotten 
after a little time, and the useful lessons drawn from it 
do not make sufficient impression. However, in this case 
the questions raised are of such vital importance that 
they are not likely to be overlooked; and the delay which 
has occurred is, in the end, not likely to prove injurious.

The reports in question are three in number. We give 
first that of the Board of Trade. As Mr. Kirkaldy’s 
report has already appeared in our pages we do not repro
duce it.

The second report is that prepared long ago by Mr. W. 
Parker, chief engineer-surveyor to Lloyd’s. It is, we 
think, a masterly piece of reasoning; and we have no 
hesitation in adopting its conclusions as true. Mr. Parker 
gives engravings which are practically the same as those 
accompanying the Board of Trade report, which will be 
found on page 522. To save space we have omitted Mr. 
Parker’s description of the accident, because that given 
in the Board of Trade report is sufficiently precise.

The third report is in the form of a paper read by Mr. 
Sinclair before the Institution of Engineers and Ship
builders in Scotland. It explains itself.

Consultative Branch, Marine Department, Board of Trade, 
Bedford-street, Covent-garden, London, W.C.

21st October, 1887.
Sir,—In accordance with instructions, we have the honour to 

submit the following report respecting the above-mentioned 
explosion, which occurred about 5.30 p.m., on the 19th ultimo, 
while the vessel was undergoing her steam trial at Stokes Bay.

Name and address of owners.—The vessel is owned by the Royal 
Mail Steam Packet Company, Southampton.

General description of machinery, <£'c.—The Elbe is a vessel of 
3108 tons gross register, and was built in the year 1870. She 
was originally fitted with compound engines, the diameters of the 
cylinders having been 62in. and 112in., and the stroke 4ft. 
Recently she has been overhauled by Messrs. Oswald, Mordaunt, 
and Co., engineers and shipbuilders, Southampton, 
them with new boilers and machinery. The mail 
valves are loaded to 150 lb. per square inch, and the new engines 
are on the triple expansion principle, the cylinders being 33in., 
53in., and 88in. in diameter, and the stroke 4ft. There are eight 
single-ended boilers, four on each side of a fore-and-aft stokehole, 
from which the boilers are fired, &c. Two spring safety valves, 
made by Thos. Adams and Co., are fitted to each boiler. They are 
3in. in diameter, and the springs are formed of 10| coils of j^in. 
square steel. These valves were tested for accumulation, &c., and 
found to work satisfactorily. A stop valve, 5in. in diameter, is 
fitted to each boiler, and the branch steam pipe is led from this 
valve to a brass casting—bolted to and forming part of the ma n 
steam pipe—shaped so as to compel the steam from the boiler, on 
entering the main steam pipe, to follow its course with less loss of 
pressure than if the branch had simply been connected at right 
angles to the main pipe. The main steam pipe, at different points, 
is made of sufficient diameter to permit the steam to pass from the 
boilers to the engines with only a slight loss of pressure. Plate I. 
shows the general arrangement of the boilers, steam pipes, &c., 
and on this the diameters of the pipes are marked and the method 
adopted to permit of the expansion of the pipes by heat taking 
place without injurious restraint, is shown. From the casting into 
which the after boilers discharged their steam, it will be seen that 
the main pipe rises vertically for a height of lift. 6in., and is 
thence continued horizontally into the engine room, dipping 
slightly at its after end to join the slide casing. It 
will also be seen that the vertical portion of the piping 
joins the horizontal portions by easy bends at its extremities. 
Each stop valve is fitted with an internal steam pipe having saw- 
cuts at regular intervals along its upper part. All the main steam- 
pipes are lapped and brazed, and were made from copper sheets of 
the specified thickness (No. 2 Imperial wire gauge, -276in.) by 
employes of Messrs. Oswald, Mordaunt, and Co. The spelter used 
was also made by them, and is said to have been composed of 
copper sheet cuttings—57 lb.—and zinc—561b. The pipes were 
specified to be tested to 300 lb. per square inch, and it was stated 
at the coroner’s inquest that they had been subjected to an 
hydraulic pressure of 3501b. per square inch. The vessel is fitted 
with two funnels and two main waste steam pipes. It may 
be mentioned here that when we examined the stop valves we 
found them—with the exception of those on the port aft and star
board aft boilers, which are said to have been closed subsequently 
to the explosion—fully open. The safety valves were also taken 
apart in our presence, and everything was found to be satisfactory. 
The diagrams taken on the trial from the high-pressure cylinder 
showed the greatest pressure within it to have been about 146 lb. 
per square inch. We caused the manhole doors to be removed 
from the boilers, and the surface of the water remaining in each 
relatively to the top of the combustion chambers was found, on 
measurement, to be as under
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cally bored step brass is given at Fig. 3. At Fig. 4 is shown the 
method of driving as shown in Fig. 1 and Fig. 4. An arm E 
carries two adjustable pieces F F, which are set to bear equally 
against projections cast within the rim of the fly-wheel. The 
machine has a very large crushing surface within the ring H 
encircling the crushing cone, and the output of the machine is 
consequently large. The continuous action offers several advan
tages, amongst which is economy of power. The machine is 
being largely used, amongst other things for crushing anthracite 
coal; a No. 2 machine, for instance, weighing about 4 tons, break
ing 12 to 13 tons per hour, and a No. 3 machine, weighing about 
8 tons, breaking 18 to 20 tons per hour.

CONTINUOUS ACTION GYRATING STONE 
BREAKER.

The gyrating stone breaker illustrated by the accompanying 
engraving is a continuous action machine made by Messrs. James 
Farrar and Co., under Lowry’s patent, for breaking ores, lime
stone, and all kinds of rock. The shaft A, which carries at its 
upper part a long crushing cone B, receives a gyratory motion 
imparted to it by the gearing shown at the lower part of the 
machine, which gives rotary motion to the long gun-metal step 
bearing C, which supports the shaft. This step is adjustable as 
to height by means of the wedge D. A section of the excentri-

McDOUG ALL’S STEAM TRAP.
The steam trap illustrated 
by the accompanying en
gravings is made under 
McDougall’s patent by the 
Chadderton Ironworks Com
pany for ejecting the water 
of condensation from 
jacketted pans, steam worms, 
steam pipes, drying cylinders, 
and engine cylinders, auto
matically and without loss 
of steam. The apparatus 
consists of an iron vessel of 
a cylindrical form adapted to 
withstand high - pressure, 
with suitable inlet at A and 
outlet at R, having a mov
able cover for access to the 
internal parts. Within this 
cylinder moves a lever on 
a suitable fulcrum. A weight 
E of great specific gravity— 
a hollow cylinder of cast iron 
filled with lead—is adjustable 
above one end of the lever 
in the steam space, and on 
the other end an earthenware 
weight of less specific gravity 
is adjusted below the lever, 
so as to cause a considerable 
displacement as the water 
rises in the vessel. Near 
the fulcrum, which has a 
knife edge joint, a short link 
connects the lever with the 
equilibrium valve, 
tile float is lifted by the 
accumulating water in the 
vessel, the valves are opened 
and the water discharged.
Both the weight and float 
are solid, and free from con
tact. The moving parts 
are as free from friction as 
possible, and complication is 
carefully avoided. A loose 
test lever D, with a rest 
and movable pin C, passing 
through a stuffing-box with 
a handle outside, is provided 
for testing or to blow through 
the valves, when steam is first turned on, any grit that may have 
settled on the valve seatings. By altering the pin the valves 
are again released and the lever set free. To expel the air a pet 
cock F is provided, which can be substituted by an automatic 
air valve when required. The trap is now largely used, and 
some of the advantages claimed for McDougall’s steam trap
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IIAs the Boilers—Trials, <£'c., under steam.—After the boilers and ma

chinery were placed in the ship it appears that the fires were 
lighted for the first time at 10.45 p.m. on the 18th August, 1887. 
At 6 a.m. on the following day the boilers were heated to enable 
them to be coated with a non-conducting composition, the pressure 
kept on them for that purpose being about 201b. per square inch. 
Fires remained in the boilers, and on the 22nd August the pressure 
of steam was raised on six of them to 1501b. The boilers weie 
under the charge of William Godber, who was a certificated 
sea-going engineer in the employ of the builders, and the object of 
raising steam to the full pressure was to ascertain that all the 
joints, &c., were in good order before covering up the pipes and 
other parts. Steam was again raised to 1501b. on the 27th August 
in order to have a trial of the machinery in the dock; the full 
pressure was on the steam pipes for about three or four hours on
She sTx^boners ^er^^S’ted^^htTlv^1 on 'the^rlmlining

andtotns^diu?8^lanCSi FT'*" In M^da^th
and opens and shuts independent of pressure ; that it has a solid September, the vessel proceeded down Southampton Water fo
balanced tile float, working on a knife edge, to actuate the valve steam trial, on which occasion the low-pressure piston-rod became
in place of the ordinary hollow floats, which are liable to col- heated and bent, owing to a tight gland ; full pressure was on the
lapse and burst ; that it can be tested whilst at work ; that it | steam pipes for about six hours. The vessel was brought back
will work either at high or low pressures. • the next day, the pressure being from 100 lb. to 120 lb. per square
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shown in the engraving. The following are the dimensions 
taken:—

Greatest opening at B

\\ internal diameter

Length A B = IS 
= 17J 

CD = 1:1

On the first trial the boilers primed, but no priming was noticed on 
the day of the explosion. The total time the steam pipes have 
been subjected to the full steam pressure appears to have been 
about ten or eleven hours.

The explosion.—Shortly before commencing the third mile, the 
explosion occurred, and although every effort appears to have been 
made to check evaporation within the boilers, it was some consider
able time before the steam had sufficiently cleared away to allow 
the stokehole to he entered, 
passed into the engine-room, and it was possible to stand within 
the alley-way between the stoke-hole and engines without 
being in the slightest degree affected by the steam. On exami
nation it was found that the main steam pipe had burst at the 
part marked S.

Persons killed.—The following are the names of the nine men who 
were found dead :—William Thompson, chief engineer, Royal Mail 
Company; William George Ewing, second engineer, Royal Mail 
Company; Alfred Thorn, boiler-maker, Royal Mail Company; 
William George Roberts, fireman, Royal Mail Company; Charles 
Hayes, fireman, Royal Mail Company; Frederick Henry Fanstone, 
coal trimmer, Royal Mail Company ; George Paisley, coal trimmer, 
Royal Mail Company; William Godber, engineer, and Tom Rogers, 
fireman, both in the employ of Messrs. Oswald, Mordaunt, and Co. 
A tenth man, Henry Flux, one of the ship’s engineers, who was 
most seriously scalded, was removed to the infirmary, but died on 
the following Tuesday morning.

rart which gave way, <tr.—We first visited the vessel on the 21st 
of September, and made such an examination of the pip> 
possible at that time, the pipe being then in position. W 
it to be taken down and removed to the upper deck in order to 
make a closer inspection of the fracture, the form of which is clearly

inch ; the fires were then allowed to die down, as was also done 
after the first trial in dock. At midnight of the 18th September 
orders were given to have 1001b. on the boiler gauges by 10 a.m. 
on the 19th, and this pressure was upon the boilers accordingly. 
The engines were moved about noon, at which time the pressure 
was between 100 lb. and 120 lb. per square inch. The vessel left 
the Extension Quay under her own steam, and, as the low-pressure 
piston-rod again showed signs of heating at the bottom end, the 
lower gland was slackened back, but as the tail end of the rod also 
began to give trouble it was concluded that the stuffing-box was 
too tightly packed, and the engines were stopped for about an 
hour, during which time the gland was removed, and replaced after 
taking out one turn of the packing. The engines were again 
started and ran at about 47 to 50 revolutions per minute, the rods 
giving no further trouble. On the arrival of the vessel at Stokes 
Bay it was ascertained that all the stop valves on the boilers, and 
the throttle and regulating valves on the engines, were fully open. 
The steam pressure was then rising, and word was passed to the 
stokehole that full steam was required. There were two gauges in 
the engine-room showing the pressure in the steam pipes; the pipe 
from one was led to the after four-way casing in the stokehole, 
and the other to the steam pipe, close to the slide casing. It is 
said that both gauges indicated 148 lb. shortly before going on the 
first mile run, and that at the same time the gauge on the medium 
cylinder casing showed 45 lb. to 501b., that on the low-pressure 
slide casing from 10 lb. to 12 lb. and the vacuum gauge fully 29in. 
The first mile appears to have been run in three minutes forty-five 
seconds—it was slack water at the time. After running some time 
the vessel was got in position for commencing tho second mile, 
which took over four minutes to complete against wind and tide. 
The revolutions of the engines varied from 62 to 63h per minute.

8§in. at outside of pipe. 
84in. at inside of pipe, 

login.
In.In.

Length A E = 221 
„ E C = 13 
.. CD= 1

J! C
It is remarkable that no steam
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l'sDepression at D A

36f?36J3
Length AD 36

Longitudinal ex-1 
tensions at torn parts > }jf 
of pipe..........................J
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il

Circumferential extension at tom parts of pipe .. Ail.
Thickness of pipe............................................................
Average thickness of pipe at fracture ...................
Minimum 
Maximum

•276in.
,\in.
Jin. full, 
lin. bare.

H

The internal diameter of the pipe was 9§in. at middle and 91in. 
at flanges. The other dimensions are shown on Plate II. The 
appearance of the fracture was coarsely granular and of a very 
dark colour. This will be specially referred to further on.

Experimental tests, dr.—Arrangements were made to have the 
material of the burst pipe tested for tensile strength, elongation, 
&c., but the testing was unavoidably delayed until the coroner’s 
jury consented to the removal of the pipe for that purpose, and
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A 2351
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2353
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B
2355
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32,214
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2346

Mean
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2348
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2338
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Mean
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Mean 24,418
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2341
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Mean of 
means
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specimens were 
taken. (See 

Plate III.)
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strength 
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Number 
of test 
piece.

lbe
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31,352
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{ 2379
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2381
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{ 2382 20,925 
2S, 203 
31,694

28,940

J 23S3
2384

Mean
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their approval was not obtained until the adjournment of the 
inquest, on the 29th ult. The portion of the pipe shown on 
Plate II. and portions of the pipe forward of it were then forwarded 
without delay to Messrs. D. Kirkaldy and Son, Testing and Experi
mental Works Southwark, and we arranged that they should 
make tests of different portions of these pipes. The results of the 
tests are given in the Appendix. As the object of testing the 
material which had formed the pipes—that which exploded and 
the length immediately forward thereof—was to ascertain if any 
alteration had been made in its condition during the process of 
manufacture, we arranged the tests in the manner we considered 
most likely to accomplish that purpose. The positions of the 
pieces which were selected by us are indicated on Plate III., and 
although the results of the tests are recorded in an Appendix, we 
think they will be better understood as they are presented in the 
following summary:—

Part of pipe 
from which Number 

specimens were of test 
taken. (See piece. 
Plate III.)

Tensile 
strength 
per square 

inch.

Contrac
tion of 
area.

tiongin Appearance 
of fracture.5in.

The above results are much superior to those obtained from the 
parts near the flange of the burst pipe, yet the part between these 
two sets of test pieces was found cracked, for three-fourths of its 
thickness, from the outside when tested by hydraulic pressure. 
The average results of the tests 2385, 2386, 2387, which were cut 
from the good part of this pipe K, gave a tensile strength of 
33,466 lb. per square inch, contraction of area 51 '8 per cent., and 
elongation 37'6 per cent, in a length of 3in., thus showing that 
the material in this pipe had also been such as would be considered 
satisfactor 
on Plate

iry. In the case of the portions of the pipe marked L, M 
III. the Table on next col. shows the results of the tests:— 

Here it will be seen that the test pieces cut close to the seam gave 
a mean tensile strength of 23,1141b. per square inch, contraction of 
area 11*7 per cent., and elongation 3'5 per cent, in a length 5in., 
while those cut through the part of the pipe distant from the seam

Specimens from back of Pipe.

from which \ Number Contrac-
specimens were of test i tion of

taken. (See , piece. pc.,^n e area. 
Plate III.) i i lllch-

Elonga
tion in 

5in.
Appearance 
of fracture.

lbs. I per cent. 
33,081 : 60'0
32,563 
33,644

per cent. 
33-8IS 2356 }G 2357 Silky.58'5

58'5
32'4

2358 332

Mean 33,096 59'0 33'1

The test pieces (G) cut from the pipe as far from the seam as 
possible, may fairly be taken to represent the normal condition of 
the sheet copper at that part. The mean results of the three tests 
selected, and which were numbered 2356, 2357, 2358, give a tensile 
strength of 33,0961b. per square inch, contraction of area 59 per 
cent., and elongation 33T per cent, in a length of 5in., thus show
ing that the material of which the pipe was made was of good 
quality. It will be seen that the parts near the brazing (A, B, C, 
D, E, and F), which had necessarily been heated have thereby 
suffered a reduction of tensile strength, contraction of area, and 
elongation, and the loss is, in some cases, very marked. Proceed
ing to the portion near the flange (E), we find the mean results of 
tests, numbered 2338, 2339, 2340, give a tensile strength of 
27,4901b. per square inch, contraction of area 28 per cent., and 
elongation 13'6 per cent, in a length of 5in., while the test pie 
(F), cut from the opposite side of the seam, and numbered 2341, 
2342, 2343, show a tensile strength of 24,4181b. per square inch, 
contraction of area 13 per cent., and a mean elongation of 4'6 per 
cent, in a length of 5in. The mean of the. six tests cut from the 
two sides of the seam gives a tensile strength of only 25,954 lb. 
per square inch, contraction of area 20'5 per cent., and elongation 
9'1 per cent, in a length of 5in., whilst the worst result included in 
these shows the contraction of area to be as low as 12 per cent, 
and the elongation not more than 4 per cent, in a length of 5in. 
The results of the tests of the parts marked H J in Plate III. 
as follows:—

CCK

are
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Conclusions as to cause of explosion.—We consider that the 
opinions we had previously formed as to the cause of this disaster 
have been amply confirmed by these tests, by the tests made at 
Messrs. Kirkaldy’s works, and by the results obtained from the 
hydraulic tests, which showed portions of the pipes to have failed 
respectively at 600, 780, and 1130 lb. per square inch internal 
pressure, while 1566 lb. was the corresponding pressure at which 
the experimental pipe would have given way had it been of the 
same thickness and diameter. Apart, however, from the results 
of the test, the appearance of the fractures in the pipes, &c. sup
port our views as to the cause of the disaster, viz., that—(1) Either 
the copper was cracked while the pipe was over-heated, or (2) the 
process of rounding and planishing produced incipent flaws which, 
on the pipe being again put on the fire for the purpose of brazing 
the flanges, extended and received the distinctive coloration 
referred to. The first view is strongly supported by the discovery 
of the crack in the pipe that failed with a water pressure of 600 lb. 
per square inch, and by the coarse appearance and discoloration of 
the fracture. It is, however, possible for the pipe to have been 
cracked in accordance with the second view, if the material had 
been hard and brittle, but looking to the satisfactory results of 
testing the back portions of ths pipes, it is improbable that this 
was the case in the present instance, unless portions of the 
pipes had been previously overheated in the process of brazing. 
The burst pipe was manifestly weaker than the one forward of it, 
for although the latter was in a dangerous condition it did not 
burst, and, moreover, it had no appearance of being strained when 
examined by ourselves and others, prior to its being tested to de
struction. The rip probably began at the part marked F., 
and extended along the pipe in both directions until stopped 
by the flange on the one hand, and on the other by an iron band 
—hanger—which supported the pipes. The dark appearance of the 
metal throughout the fracture was doubtless partly due to the 
cause or causes which produced the discoloration of the other 
fractures referred to herein. We have proved experimentally that 
steam does not materially alter the appearance of fresh broken 
copper, whereas hot salt water darkens it, and it is to this agent 
that we attribute the discoloration of those portions of the fracture 
which were produced by the explosion. It may seem paradoxical 
that a pipe which had been tested by water pressure to 350 lb. per 
square inch should have burst with a steam pressure of 150 lb. per 
square inch, but if due allowance be made for the reduction in the 
strength of copper when heated to the temperature of steam of 
1501b. pressure, and to the stress produced by the longitudinal 
expansion which, while raising steam may have been unequal 
throughout the pipe, and to the variation of pressure within the 
pipe while the engines were at work, we think its failure was only 
what might have been expected, seeing we have good reason to 
believe that the pipe had been dangerously cracked in the course 
of manufacture. It should be mentioned here that the brazing of 
the burst pipe at the ruptured part was defective, and there was 
also evidence of the seam having “drawn,” and of the spelter 
having partly “ drained,” but these defects of themselves would 
not account for the pipe failing with a pressure so very low as that 
to which it was subjected when the explosion occurred.

Genei-al remarks. —Three different suggestions as to the cause of 
the failure of the pipe were made at the coroner’s inquest. The 
first was that of Mr. Adamson, manager of Messrs. Oswald, 
Mordaunt, and Co.’s works. He had formed the opinion that the 
presence of water, either through priming or condensation in the 
pipe, caused it to burst. He thought a body of water had lodged 
in the vertical portion of the steam pipe, and falling back after the 
slide had cut off, met at the same instant another body of water 
coming from the boilers, and thus caused a shock which rent the 
pipe. The first body of water had, he believed, been rising and 
falling for some considerable time, and, not being able to clear it
self through the cylinders owing to the height of the vertical 
portion of the pipe, fell back by gravitation, and met the other 
body of water flowing with the steam from the boilers. This might, 
he thought, occur at any time, although the set of circumstances 
which would cause it to do so might happen very rarely. In our 
opinion this is a most remarkable theory ; it is inconsistent with 
every-day experience, and one not likely to be seriously entertained 
by practical engineers. It is necessary, in order that it may be 
possible, that water should possess properties which are at variance 
with all preconceived ideas, and that the action of the laws which 
govern fluid motion should have been suspended for a short time 
on this particular occasion. There was not the_slightest evidence of 
priming on the trial either in the glass water-gauges, cylinders, or 
steam pipes, and there is not the slightest probability that any 
bodies of water, such as is imagined were in the pipes, could be 
there without giving some indication of their presence. As to 
condensation, the pipes were thickly coated with a non-conducting 
composition, and since the engines had been running at full speed 
for some considerable time, it is absolutely unreasonable to imagine 
that a body of water could by this means be formed within the 
pipe. But supposing two such bodies of water to exist from any 
cause, known or unknown, is it probable that they came forcibly 
into collision within a steam pipe, and, if they did, that such 
collision would result in the destruction of this particular pipe, had 
it been sound ? The conception of the whole theory demands 
such a fertile imagination, that, in the face of facts, we do 
not think the subject worth pursuing further. Two of the 
tested pipes gave out at such a low pressure that it was 
thought necessary to offer some reason for their deficiency of 
strength. It was contended that they must have suffered on the 
occasion of the occurrence of priming at the previous trial. Unfor
tunately for this contention, the fractures showed that it was from 
the outer surfaces of the pipes that the flaws commenced, and the 
inner surfaces of the pipes were not damaged as they would have 
been in a thick cylindrical pipe if the cracks had resulted from 
internal pressure. If the priming had been very great, we think 
the lower bend of the vertical pipe and the portion of piping abaft 
this would have suffered most, especially as these pipes are l^in. 
larger in diameter and only of the same thickness as that of the 
exploded pipe. The second suggestion as to the possible cause of 
the disaster was given by Mr. David Kirkaldy, M. Inst. C.E, of 
the Testing and Experimental Works, Southwark; this took the 
shape of a calculation which was designed to show that the pipe, 
owing to its defective brazing and consequent reduction of effective 
thickness, was insufficient for the purpose to which it was put. The 
calculation is certainly a remarkable one, and is given below :—

“Mean diameter = 9'75in. 
x 3-1416 =30-61.
x steam pressure (1501b.) = 4591, which I call pressure 

per superficial area.
To resist we have—

1 "00 X "16 = "16 square inches sectional area.
Strength of copper = 30,400.

30,400 x -16 = 4864.”
It is scarcely credible that such figures could be placed before a 
Court by a gentleman of Mr. Kirkaldy’s position. Why mean 
diameter is taken, or for what reason the “ pressure per super
ficial area ” is to be compared with the estimated resistance of lin. 
length of one thickness of the copper, Mr. Kirkaldy refused to 
explain, but ho pointed out that 4591 and 4864 were so very near 
each other that the cause of the explosion was not wrapped in any 
mystery whatever. The thickness of the pipe used in this calcu
lation is neither the minimum, mean, nor maximum, at the line of 
fracture, while the tensile strength of copper taken is, in round 
numbers, that obtained from the three pieces numbered 2391, 
2392, and 2393, that were experimentally heated to brazing 
temperature, and consequently uninjured. On the other hand, the 
results of the pulling tests as presented herein show that porti

piping near the brazing were materially injured, and those 
hould not be ignored when making a calculation of this kind. 

Kirkaldy would, however, have found them inconsistent in this 
instance for, by his method of calculation, the pipe should then 
have burst with a cold water pressure of about 1301b. per square 
inch, or about 20 lb. less than the steam pressure to which it had

gave a tensile strength of 33,032 lb. per square inch, contraction of 
area of 50-1 per cent., and elongation 31 "2 per cent, in a length of 
5in. In all the above results the deterioration which has been 
made in the nature of the material close to the seam is very great, 
and it must be concluded that this change was due solely to the 
treatment it received during the course of manufacture, as there 
appears to have been nothing abnormal in the quality of the copper 
from which the pipes were made. To satisfy ourselves on this 
point, samples were submitted to be chemically analysed, and 
although there was not sufficient time to enable this to be exhaus
tively done, yet the following report, coupled with the results of 
the mechanical tests, show no reason to doubt that the quality 
of the copper was good : “I have tested the two samples of copper 
pipe marked £ and z from the s.s. Elbe, but have found nothing 
that would lead me to suppose that an exhaustive analysis would 
reveal such impurities in the copper as would account for the 
bursting of the pipe. Of course the time at my disposal has been 
so short that I have been unable to examine it for the presence of 
sub-oxide of copper. There is certainly no sulphur in either of the 
samples.” Messrs. Oswald, Mordaunt, and Co. willingly complied
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31-652-82369
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with our request that they should test one or more of the pipes to 
destruction, and with that view the length of pipe immediately 
forward of that which failed was removed to the works and sub
jected to hydraulic test, the Board’s gauges being used for the 
purpose of indicating the pressure. The pipe gave way when the 
pressure had reached 600 lb. per square inch, at an old crack near 
the outside edge of the seam. The colour of the fracture for the 
greater part of its depth was a deep purple, and only a thin streak 
at the inside, average about -^in. thick, had metallic lustre. 
The damaged part of the pipe was then cut off, and a new 
flange brazed on the good portion, which was again submitted 
to hydraulic pressure until it burst, at 1130 lb. per square inch. 
The fracture in this case was of a bright copper colour throughout, 
but of a somewhat granular appearance. The sound part of the 
pipe which burst on board the vessel was fitted with a flange, and 
afterwards destroyed by internal pressure of 780 lb. p< 
inch. The resulting fracture was in this case close to th 
edge of the seam, and was similar in appearance to that of the 
pipe that failed at 600 lb., but the discoloration of the outside 
portions would be more properly described as a deep brown, and 
in this case the discoloration only extended through about one- 
half the thickness of the pipe.

As the fracture of the Elbe’s pipe which burst under steam pres
sure and the fractures obtained at two of the hydraulic tests to 
destruction, referred to above, were of a similar character, we 
thought it desirable to make a series of bending tests of pieces of 
copper in various conditions in order readily to illustrate the 
effects of different treatment. Sketches of these bends are 
attached, and the necessary references are given in an Appen
dix D. The pieces marked A1, A 2, S, and T exactly reproduced 
the dark appearance of the fractured pipes, with the thin streak of 
bright metallic copper, to which reference has already been made, 
but the grain of the metal in S and T was fine, whereas that 
of A1 and A 2 was coarse, as in the pipe 
pressures, and as in the discoloured
burst with a pressure of 600 lb. per square inch. These bend
ing tests are exceedingly interesting and useful, inasmuch as they 
show that, although copper when overheated may be injured, and 
even cracked, by a slight blow, yet, if it be allowed to cool in air 
before work is put upon it, it will, when cold, stand bending 
through an angle of 180deg. without fracture, and, when broken, 
there is little or no perceptible difference in the colour of the 
resulting fracture and that of copper in its normal condition. The 
copper is, however, altered in character, as will be seen by refer
ence to the results of the tests in the Appendix, and will not bear 
such rough treatment as copper in its normal condition. These 
tests also show that overheated copper is rendered less ductile by 
cooling in cold water, whereas the ductility of copper, heated in its 
normal state to brazing temperature only, is increased by such treat
ment. The particulars of these tests and positions of fractures 
are given. In order to properly estimate the results obtained 
from the tests referred to, it was considered desirable to construct 
a copper pipe for experimental purposes of nearly the same descrip
tion and dimensions as those of the pipes which we had seen burst 
by hydraulic pressure. Accordingly, a pipe, the particulars and 
the results of tests of which are given in Appendix B, was made 
by Mr. George Brockley, coppersmith, Chipka-street, Poplar, from 
a stock sheet of copper of ordinary quality, not specially selected. 
Its thickness was "264in., and its bursting pressure 13801b. per 
square inch. It will be seen that the strength of the Elbe’s pipes 
which were tested compare unfavourably with the results obtained 
with the experimental pipe. Tensile and other tests were made of 
pieces cut from the sheet of copper from which this experimental 
pipe was made, and the results, which are given in Appendix C, 
show that it was practically similar to the uninjured portion of the 
Elbe’s pipes. With reference to the elastic stresses given in 
the Appendix, it is necessary to point out that the pieces tested 
were cut from a portion of the pipe which had previously been sub
jected to an internal pressure of 1130 lb. per square inch; while 
those recorded on Appendix are the results obtained from test
ing specimens of the sheet copper in its normal condition. The 
latter show the ratio of the elastic to the ultimate stress to be 
nearly 23 per cent. The following table contains the results of all 
the hydraulic tests, and shows that as the intensity of the dis
coloration at the fracture increases the bursting pressure de
creases
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It will be observed from these experiments that the tenacity of 
the copper which formed the exploded pipe at the parts marked 
A, D, had been reduced from 33,096 lb. per square inch in its 
natural state to 24,4181b. per square inch at A, and 27,4901b. at D ; 
the elongation was reduced from 33'1 to 4'6 per cent, at A, and 
13-6 per cent, at D ; and the mean contraction of area from 59 per 
cent, to 13 per cent, at A, and 13 '6 per cent, at D; and the appear
ance of the fractured part of the pipe was such as to leave little 
doubt that the condition of the material had undergone a marked 
alteration during the process of brazing. Again, in the tested pipe 
marked B, which burst at COO lb., the tenacity of the copper near 
the fracture at B was very much less than that of pieces taken 
from the back of the pipe at C, and the elongation and contraction 
of area were very much reduced. In addition to this the copper 
at the fracture of the pipe exhibited the same appearance as that 
of the exploded pipe.

The thickness of the copper at the fracture of the exploded pipe 
was not more than A of an inch, and it appeared as if the lap joint 
had slipped slightly during the process of brazing. However, with 
this reduced thickness, the estimated strength of the pipe by the 
usual formulae would be over 1000 lb. per square inch, with an 
ample margin of strength for a working pressure of 1501b. per 
square inch ; but from the appearance of the fracture it showed 
that a portion of the pipe had been cracked, the depth of the crack 
being indicated by the discoloured metal, which commenced from 
the external part of the pipe and ran inwards ; this showed that 
very little of the copper had been holding, the discoloured part 
clearly indicating how far the flaw or crack in the copper had 
extended.

Another point that seemed curious was that all the pipes that 
were tested burst at exactly the same part, slightly to one side of the 
seam, and always near the flange. This, perhaps, can be accounted 
for when it is considered that after the pipe is brazed it is heated 
both internally and externally at the ends during the operation of 
brazing the flange, which would of course render the copper 
liable to be injured in this locality by burning.

Further, the hammering or planishing of the plain part of the 
pipe before the flange is brazed would harden the copper and 
increase its tenacity. But when locally heated at the ends for the 
purpose of brazing the flanges on, the copper would be again 
softened, and this, perhaps, would account for all the pipes burst
ing at exactly the same part.

It has long been known that at certain temperatures which copper 
is very often subjected to during the process of working it becomes 
very brittle ; and it is also known that the range of temperature 
from the point of brittleness to the point at which copper is brazed 
is not very great, and that it is not an uncommon thing to burn a 
pipe during the operation of brazing.

In order to obtain some information on this point, and to 
tain something more definite on the behaviour of copper at various 
temperatures, I had some experiments made on flat strips of copper. 
(1) I had a piece of good copper taken from a sheet, bent and 
broken cold. (2) A similar piece was heated until it became red- 
short, and broke with its own weight. (3) A piece was heated to 
about the above temperature, allowed to cool, and then broken cold.

more

ascer-

Similar test-pieces were taken from the pipe marked B, in a like 
manner, with the following results

Mean tenacity Elongation in Contraction of 
in lbs. a length of 3". .area.

Appearance of 
fracture.Mark.

far as could be seen, every care had been exercised by the makers 
to obtain as good a piece of workmanship as possible; and, so far 
as the pipe itself was concerned, no blame whatever could be 
attached to Messrs. Oswald, Mordaunt, and Co.

The coroner’s inquest upon the bodies of the ten men who lost 
their lives was opened at Southampton, on the 19th September, 
and evidence was taken as to when and where the accident 
happened. It was then adjourned until the 21st ult., in order to 
admit of the Board of Trade sending engineering experts to assist 
the coroner in conducting the inquiry, and accordingly Messrs. 
Samson and Woodthorpe were appointed to act as engineering 
assessors.

At the resumption of the inquiry on the 21st ult. a number of 
witnesses were examined, and Mr. T. A. Adamson, the engineering 
manager to Messrs. Oswald, Mordaunt, and Co., in the course of 
his examination, gave an explanation as to how, in his opinion, the 
accident happened, and its cause. The theory he set up was that 
the pipe burst from a sudden shock of water; and he stated that, 
in his opinion, at the time of the explosion, water had accumulated 
in the bent part of the pipe which leads to the cylinders, as shown 
on the plate, and the boiler priming, a volume of water had been 
carried along the main steam pipe, and coming into contact with 
the water that had accumulated in the bent pipe near the engine, 
a sufficient force was exerted to burst the after length of it. Mr. 
Bowers, the superintendent engineer to the owners, and other 
engineers were examined, but they could not give any reason, or 
assign any cause which would account for the accident, and the 
inquiry was again adjourned until the 13th inst., to admit of the 
copper in the exploded pipe being tested, and other experiments 
being made.

During this time, Messrs. Oswald, Mordaunt and Co. tested to 
destruction three pieces of the main steam pipe of the Elbe. The 
first piece tested was the length next to the one that burst, 
marked B on the plate. This pipe burst as shown, through the 
solid copper near to the seam at a pressure of 600 lb. per square 
inch. The fracture was of a granular nature, and showed signs of 
the material having been injured before the hydraulic test was 
applied. The next pipe tested was a short length cut from the 
exploded pipe marked C, it burst in a like manner to the previous 
one, at a pressure of 780 lb., and this fracture had a granular and 
discoloured appearance.

The third experiment made is marked D. This piece of pipe was 
cut from the pipe that formed the first experiment, marked B ; it 
burst, as shown through the solid copper, at a pressure of 1140 lb., 
aud the material at the fracture had also a granular appearance, but 
was not discoloured. The exploded pipe was sent to Mr. David Kirk- 
aldy’s Testing and Experimental Works at Southwark, to have strips 
cut from it, both in the vicinity of the fracture and elsewhere, and 
the short length of pipe marked B was also sent to these works 
for a like purpose.

Test strips were cut as shown on the enlarged sketch of the 
exploded pipe marked A, at seven distinct places, which are 

rked A, B, C, D, E, F, G, and were tested by Mr. Kirkaldy in 
his machine. The strips marked G were taken from the solid 
copper directly opposite to the centre of the fracture, and were 
found to have a mean tenacity of 33,0961b.. with an extension of 
33 T per cent, in a length of 5in., the appearance of the copper at 
the fracture being silky. The other test pieces, eighteen in 
number, were taken from as near to the edge of the seam as pos
sible, so as to ascertain the strength of the material at these points, 
the first test pieces being distant from the edge of the fracture to 
the centre of the specimen Jin., the second pieces ljin., and the 
third pieces lfin. The results of those tests are as follows:—

Mean tenacity Elongation in Contraction of 
in lbs. a length of 5".

Appearance of 
fracture.Mark. area.

Percentage of 
loss by raising 
copper from GO 
deg. to 300 deg. 
= IS per cent.

28,100
27,500

A piece was heated to a temperature a little below that of the 
last specimen, and partially broken while hot, allowing the remain
ing part that was still holding to cool and then be broken.

The fracture of these pieces of copper are very interesting. The 
first piece broke with a silky fibrous fracture ; the second of 
course was black from the effect of the fire ; but in the case of the 
third piece that had been raised to about the tame temperature as 
the second one and allowed to cool before being broken, its 
tenacity and ductility were almost entirely restored. This experi
ment was repeated by testing some pieces in a testing machine, 
when the strength of the copper in its normal state was found to 
be 35,212 lb. per square inch with an elongation of 40 per cent, in 
a length of 5in. and having a contraction of sectional area of 39-9 
per cent. After being burnt, then cooled and tested, the tenacity 
was only reduced to 31,337 lb., and the elongation and reduction 
of sectional area were practically the same as that of the copper 
that had not been burnt. This experiment was repeated with 
copper strips that had been heated to a brazing heat, and other 
temperatures, with similar results.

The behaviour of the fourth piece and the appearance of the 
fractures were still more interesting. It was partially broken 
through while hot, and the appearance of that part of the fracture 
was discoloured by the action of the fire; but the part that was 
allowed to cool had its ductility restored, and afterwards broke 
with a bright appearance. This experiment was repeated a 
number of times with similar results, and the appearance of the 
fractures corresponded exactly with the appearance of the frac
tures of not only the exploded pipe, but also the fractures of the 
other pipes that were experimented upon and burst at pressures of 
6001b. and 7801b. respectively; the c-nly difference in these frac
tures was the depth to which the crack, as shown by the discolora
tion, had extended, so that the appearance of the fractures of the 
exploded pipes and the pipes experimented upon was reproduced 
artificially by burning the copper and treating it as described.

From this it will be seen that a copper pipe may be overheated 
or even burnt in the process of brazing, and still the properties of 
the material be restored after it has cooled.

It might also be partially cracked through the copper when at 
this dangerous heat, and that crack would exist in a latent state 
and not be discovered until the pipe gave way. The small part of 
the material remaining intact being sufficient to hold the pipe 
together, and stand the hydraulic test of twice the working pres
sure without showing any signs of weakness.

The evidence given at this inquiry, and the experiments made 
during the course of the investigation, clearly point to the fact 
that an element of danger exists in the present practice of brazing 
large heavy copper pipes intended to be subjected to such high 
pressures as are now so common ; it is generally admitted that 
welds or brazed joints in any material must possess certain elements 
of uncertainty, and in the case of copper worked over a fire, these 
elements of uncertainty, as the above tests show, are greatly in
creased, and should be eliminated.

The conclusion that I have arrived at from the evidence given at 
this inquiry, the experiments I have made, and the thought I have 
given to the whole case, is that the pipe that gave way had been 
permanently injured during the process of brazing; the flaw or 
defect that existed in the copper was of a latent nature, it could 
not be discovered by any amount of careful inspection, and even 
the hydraulic test of 350 lb. was not sufficient to develope it; but 
when the pipe was subjected to the strains that would be brought 
upon it, by expansion due to the temperature of the steam, this 
latent flaw developed itself at a local point, and then the escaping 
steam, at a pressure of 150 lb., expanding into the atmosphere, tore 
the pipe open as shown.

It is not considered that any excessive abnormal pressure was 
set up in the pipe by a sudden rush of water, as stated by 
Mr. Adamson—in fact this could hardly be seeing that the 
engines were running at full speed, and had been working 
at full speed, very satisfactorily for hours before, so that any 
water that it contained must have been carried into the cylinders; 
and evidence was produced at the inquiry to show that there was 
no priming or signs of excessive water in the cylinders a few 
minutes before the explosion took place. After hearing this 
evidence, the jury retired, and after a few minutes’ deliberation 
returned into court with a verdict of “Accidental death,” adding 
that they found no evidence of culpable negligence against any 
person brought before them, and I cannot see that they could 
have come to any other just conclusion. This is one of these un
fortunate accidents which will always be more or less associated with

ly to blame, but from the results 
of which further engineering knowledge isobtained, andit has caused 
all who are engaged in the manufacture and working of marine 
engines at high pressures to consider what steps should be taken 
to eliminate this element of danger, and it becomes a question in 
my mind whether large steam pipes such as these, intended for 
high pressures, should not be worked cold, and instead of being 
brazed over a fire, rivetted with butt straps or lap joints, or if 
copper cannot be rivetted steam-tight to withstand these high 
pressures, whether it would not be wise to use solid drawn pipes, 
or, perhaps, steel pipes, or, perhaps, even brazed pipes served with 
steel, copper, or brass wire; but this is a question for the considera
tion of the engineering world at large, and until they know the full 
particulars of this case, and have had time to consider all the 
surroundings, I do not feel justified in recommending the Committee 
to take any active steps. At the same time, in view of the 
diversity of opinion that is sure to arise on this subject amongst the 
various engineering firms in the country, I would recommend that 
this report, which will give to them the particulars of the case, be 
printed and circulated amongst them. In the meantime, I shall 
continue to co-operate with the members of the principal engineer
ing firms who have been kind enough to favour me with their views 
on the subject, and who have undertaken to make some interesting 
experiments bearing on the same, with a view to arriving at a 
common understanding in the measures to be adopted in reference 
to this most important subject.

the use of steam where no one is reall

I am, Sir,
Your obedient Servant,

William Parker,
B. Waymouth, Esq., Secretary, Chief Engineer-Surveyor. 

Lloyd’s Register, London, E.C.

THE STRENGTH OF COPPER STEAM PIPES.

Mr. Nisbet Sinclair read a paper on the 22nd of November, 
before the Institution of Engineers and Shipbuilders in Scotland, 
“ On Experiments on the Strength of Copper Steam Pipes, made 
at Lancefield,” which further elucidates this question. It runs as 
follows:—

“I was instructed by Mr. Kirk, our president, to have a series 
of tests made to ascertain the strength of copper steam pipes, and, 
as much attention is being bestowed on this subject, owing to the 
unfortunate accident on board the Elbe, the results may be of 
interest to this Institution.

* ‘ The tests were made from plates and pipes obtained from a 
leading coppersmith in town, and the strips cut from them were 
tested at different temperatures up to the highest temperature of 
steam at present in use.

“The testing machine was a simple lever machine, the pieces 
being tested in a vertical position, and those pieces which were not 
tested cold had the required temperature produced and maintained 
during the process of testing, by suspending them in a bath of hot 
oil. Of course, in testing the pieces in this way it was necessary 
to have those strips that were cut from pipes straightened, and 
this was done carefully by the coppersmith. Three sets of tests 
were made.—

‘‘A Series.—On pieces cut from two flat plates, brazed together 
for the purpose of these experiments in the same way as copper 
pipes are usually done.

“ B Series.—On pieces cut from a high-pressure steam pipe, 14in.

It appeared from the evidence given that the pipe had been care
fully made by a skilled workman, was thoroughly examined after 
being made, and tested by hydraulic pressure on two occasions; 
on the first occasion to 3001b., for the satisfaction of Messrs. 
Oswald, Mordaunt, and Co., and on the second occasion to 3501b., 
for the satisfaction of the late Mr. Thompson, the owners’ inspect
ing engineer.

These tests were pronounced to be perfectly satisfactory, and so

been subjected for several hours. It would be idle to minutely 
criticise Mr. Kirkaldy’s calculation, but we may state, however, 
that he very far under-estimated the strength of the pipe, relatively 
to that of the forces tending to tear it asunder.

Mr. Kirkaldy’s method reduced to formula is—
D x 3T416 x P = T x/

T x/
TTx3T416

where D = mean diameter of the pipe in inches.
P = internal pressure per square inch tending to burst the

or P=

pipe.
T = thickness of the pipe in inches.
f — assumed tensile strength of 1 square inch of copper 

in lbs.
and, by applying this to the new pipe made by Mr. Brockley—if 
the actual dimensions of the pipe and strength of copper be taken 
the same as was assumed by Mr. Kirkaldy—it will be seen that the 
bursting pressure of the new pipe should have been about 2651b., 
whereas the actual bursting pressure was no less than 13801b. 
Further comment on this calculation is, we feel, quite unnecessary. 
Mr. Steele, one of the Board’s surveyors at Southampton, gave as 
his opinion that the pipe had been overheated. This was the 
third suggestion, and from our report we think it will be seen that 
there were grave reasons for coming to this conclusion. It is con
sistent with the facts of the case that the pipes were injured in this 
manner in the course of their manufacture, whereas the conclu
sions of Messrs. Adamson and Kirkaldy are at variance therewith. 
With regard to copper steam pipes in general, we consider the 
tensile strength usually assumed in calculation to be too high. 
While the tensile strength of good sheet-copper probably varies 
from about 30,0001b. to 33,000 1b. per square inch, it must be 
remembered that the copper has been toughened by the process of 
rolling, but when it is afterwards worked in the fire it loses a con
siderable portion of its strength. This, of course, the subsequent 
planishing received by the pipe somewhat restores, but when the 
flanges are brazed on, the copper, for several inches from the flange, 
is again softened, and in this state the pipes are usually fitted, for, 
if further planishing is attempted, the brazing at the flanges is 
likely to be started. From this point of view it would appear desirable 
to leave the whole pipe unplanished, and so avoid possible injury by 
the hammer. Here we must express our opinion that, for high- 
pressures especially, it is desirable that copper steam pipes should 
be solid drawn or have their longitudinal seams rivetted, as, by so 
making them, we could more certainly estimate their value, and 
the risk of overheating, &c., would be minimised. We have 
examined various rules which are said to be used by different firms 
in designing copper steam pipes, but none of these appear to us to 
be wholly satisfactory. A high factor of safety is commonly 
thought to be necessary for such pipes ; but while some have an 
apparent factor of safety of from 10 to 15, the real factor is 
often far less. There are many considerations which it is necessary 
to have in view when framing a rule for thickness of steam pipes, 
and to formulate one which would give full effect to them would be 
very difficult; at any rate the formula obtained would be most 
unwieldy, and in order to be of practical value, the expression for 
the thickness required must be to some extent empirical. When 
calculating the strength of a copper pipe the effects of tem
perature, amongst other things, should not be overlooked, 
there being a rapid diminution in the tensile strength of 
copper with only a moderate increase of temperature—see 
Appendix E. The usual hydraulic test for brazed steam pipes 
should, we think, be materially increased, and after the pipes 
are fitted into the ship the whole range of piping, as well as 
the stop-valves, &c., should be tested to at least double the work
ing pressure. It is very difficult to provide for all cases, but in 
this instance, if the stop valves had been so arranged that they 
could have been closed from the deck, &c., earlier access could 
have been obtained to the stokehole, and, in addition, the risk of 
injury to the boilers from shortness of water would have been 
obviated. It would also seem desirable to fit each boiler with a 
reliable valve which would close automatically in the event of the 
steam pipes bursting, but which would not act in ordinary cases of 
priming ; so far as we know, however, such a valve has yet to be 
devised.

In conclusion, we have pleasure in stating that Messrs. Oswald, 
Mordaunt and Co. afforded us every facility for making our inspec
tion, and willingly carried out the hydraulic bursting tests of the 
Elbe’s pipes, to which reference has herein been made.

We are, &c.
Peter Samson,
William H. Woodthorre.

Observations of the Engineer Surveyor-in-Chief.—After carefully 
reading this important and interesting report, and weighing all the 
facts and circumstances of the case, I cannot come to any other 
conclusion than that the pipe was cracked in the process of manu
facture. It is quite clear that the pipes tested by hydraulic pres
sure were both cracked from the outside, and not from the inside, 
and it is also clear that such a defect might exist and not show out 
at the hydraulic test. I have no reason to think the explosion was 
caused by water in the pipes, and the working pressure would not 
have ruptured them had they been sound, notwithstanding that 
the thickness of the one that burst was somewhat reduced at the 
seam.

Thomas W. Traill.
The Assistant Secretary, Marine Department, Board of Trade.

Mr. Parker’s roport runs thus :—

Lloyd’s Register of British and Foreign Shipping.
Sir,—

In accordance with the committee’s request that I should 
inquire into the cause of the accident on board the Royal Mail 
Steam Packet Company’s steamer Elbe, and draw up a report for 
their information as to the evidence taken at the coroner’s inquiry, 
the result of the investigation that was to be held, and the par
ticulars of the experiments, tests, &c., that were to be made with 
a view to arriving at a conclusion as to the cause of this lamentable 
accident, I beg to remark as follows :—

The copper of which the pipe was made was obtained from a 
first-class manufacturer in Birmingham, and was, when analysed, 
found to be of the best quality. Taking this copper to have had 
an ordinary strength of 30,000 lb. per square inch when cold, and 
assuming that its tenacity was reduced 18 per cent, when heated 
up to 360 deg.—the temperature of steam at a pressure of 1501b. 
per square inch—the bursting pressure of the pipe would be about 
1460 lb. per square inch. This assumption is based on the results 
of the following experiments made since the explosion with a view 
of ascertaining the effect of such a temperature on copper, and 
which are corroborated by a series of experiments made on tKs 
subject by the Franklin Institute, America.

Tenacity at
No. Degrees Fah. these tempera

tures in lbs. I
Tenacity cold 

in lbs. Remarks.
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General Note.—The pieces which broke at the joint generally showed a fracture of a deeper red colour, and much more decidedly granular than the fractures in the less heated regions, the latter tending
to a slightly fibrous texture, indicated by the expression “silky.”
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bore, not prepared for this purpose, and which had been thrown was brazed on each end of this pipe, specially for these experiments. “ I do not propose to add any remarks further than to express 
aside without any flanges having been put on. _ “The positions in the plates and pipes of the various test pieces, the hope that in view of the importance of the subject, others may

“C Series.—On pieces cut from a high-pressure steam bend pipe, and the treatment to which they were subjected previous to testing, be induced to bring forward additional results of tests, or other 
9in. bore, not prepared for this purpose, and which had been are indicated by the engraving. The table gives in detail the experience bearing on this matter, and that a discussion of real 
thrown aside without any flanges having been put on. A flange results of the tests. interest and value may be the issue,”
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6384 u
6272 ii
7448
6888
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25203
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•125 ..7056
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Per
cent. Per cent. lbs.

Joint slipped and broken 
Inside edge of joint 
Joint slipped and broken

Joint at brazing 
Joint slipped and broken 
Outside edge of joint

Granular
Part silky, part granular

Granular—flaw 
Brazing torn away and 
Flaw 
Granular

Silky

4-75 in 3in.
3729 14-76 4’0

6-66
7-0 „

None in material 
2'75 in 4in.

2324 43-24 5 • 0 in 3in.
2673 3S-55 5-66 „
165 34-0 24-03 in 5'375in.
160 36-0 24-3 „
176 29-6 16-98 ,,
162 35-2 21 -53 „

[curled up sepa
rately

>1

A. Series. 1 Cut across joint 
Tests of a joint of flat g ” ”
copper plates of the 4 ” ”
quality used in ordi- - ” ”
nary high-pressure 6 ” ”
steam pipes, scarfed ” >*
and brazed similarly, g ” ”

clear of joint

were flat instead of 
cylindrical.

n
12

Appearance of fracture. RemarksWhere broken.Extension.Description.

24
25
26
27
28
29
30
31
32
33
34
35
36
37
3S
39
40
41
42
43
44
45
46

C. Series.
Tests of the copper 
and brazed joint of 
a new and unused 
steam pipe, not spe
cially prepared for 
testing, to show the 
effect of re-heating 
at flanges, and of 
planishing.

47
4S
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

[79

Inside edge of joint Silky
Clear of joint, near inside edge ,,
Outside edge of joint ,,
Just clear of inside edge Part silky, part granular
Through joint near inside edge Granular

Not broken 
at least 
section.

Part silky, part granular
Outside edge of joint

Silky’
Granular
Silky
Part silky, part granular
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MR SINCLAIR’S EXPERIMENTS ON COPPER PIPES.
of the Mechanical Properties of the Copper and Brazing found in ordinary Iligh-pressure Steam Pipes of large size.Results of Experiments made at Lanceficld Engine Works, to ascertain some
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extreme south end of the island, under Broadway to 59th-street 
and 8th-avenue, with a branch from Madison-square, under Madison- 
avenue to 42nd-street; and an extension to the Harlem River and 
King’s Bridge is also authorised. The estimated expense, includ
ing stations and equipment, is 3,000,000 dols. per mile, and^ these 
figures are reported to be accepted by several engineers. The 
project is for a four-track tunnel, or rather arcade, the outer tracks 
being for way trains, with stations at short intervals, and the inner 
track for express trains, with stations further apart. So far so 
good, but the road passing under Broadway, the busiest thorough
fare of the city, is assured of powerful opposition, which, if work 
were actually commenced, would probably, by a series of injunc
tions and other legal weapons, tire out or impoverish the company.

Another underground railroad.—Another project for an under
ground railroad in New York, and one which appears practicable 
from every point of view, is what is known as the Elm-street route. 
In order to relieve the press of traffic on Broadway the city will 
open a new street, almost paralleling that thoroughfare, from the 
entrance to the Brooklyn Bridge up town; and it is proposed to 
take advantage of this work for the construction of the under
ground road, which is apparently backed by the New York Central 
Railroad capitalists. The route is from the Post-office to the 
Grand Central DepAt at 42nd-street, a distance of about three miles. 
There will be a four-track tunnel, for express and way trains, and 
underneath will be a subway for sewers, steam, gas, and water 
pipes, electric wires, &c. This latter part of the scheme is approved 
by the Department of Public Works. Mr. Church, chief engineer 
of the new Croton Aqueduct, says:—“The underground railroad 
ought not to be considered separate from an improved system of 
subways. Interests that by themselves are expensive could be 
combined so as to economise in and improve all.” The cost of 
brick tunnel—which will be lighted with the electric light—subway, 
and equipment, is estimated at 2,000,000 dols. per mile, and it is 
thought that the road, built in conjunction with the new street, 
can be completed in two years. The projectors have the consent of 
seven-eighths of the property owners along the route. Electric or 
fireless steam locomotives are proposed. A proposed extension of the 
road is to run from the Post-office to and under the Hudson River, 
connecting with the railroad termini in Jersey City. Branches are 
also proposed along 23rd-street to the Hudson, and along 34th- 
street to the East River. Developments will be awaited with 
interest.

THE ENGINEERING AND APPLIED SCIENCE 
DEPARTMENT OF KING’S COLLEGE, LONDON.

AMERICAN ENGINEERING NEWS.
{From a Correspondent.)

Railroad tracks through cities.—In former years and up to within 
a very short time, it was considered a matter of course that rail
roads should lay their tracks through the streets of a city, but 
with the increase of railroad and street traffic the accidents at the 
grade crossings have been so numerous that there is a general 
movement now to eliminate them. The Pennsylvania Railroad 
and the Board of Public Works of Jersey City, N.J., have at last 
come to an understanding as to the proposed elevation of the rail
road through the city. The road will be partly an iron viaduct and 
partly embankment, with retaining walls. One street will have to 
be closed, but as it is now crossed by thirty-four tracks, covering 
395ft. of the street, it will not be much loss. The work will cost 
about 1,000,000 dols., and the railway company will bear the entire 
cost. The Pennsylvania Railroad Company is also contemplating 
the elevation of its tracks through Pittsburg and Allegheny, Pa. 
In Connecticut the Legislature has been petitioned to abolish 
grade crossings, and the New York, New Haven, and Hartford 
Railroad Company is already making several alterations along its 
line for this purpose. At Hartford, Conn., this company is at 
work on the elevated structure and a new depot. The grades will 
be a little heavier, and the four tracks will run for some distance 
on a solid earth bank with vertical retaining walls as high as the 
sub-grade, then there will be iron trestlework to the new depAt. 
Throughout the East there is considerable agitation on this ques
tion, as the danger and delay to traffic aggregate enormously in a 
large city with railroad grade crossings.

New Croton Aqueduct.—The following is the estimate of the 
expenditures of the Aqueduct Commission for 1888.

This Department is now entering upon the fiftieth year of its 
existence ; a life short enough, it is true, when compared with 
those of some of our ancient foundations, whose chief object was to 
furnish a so-called liberal education, but comparatively old amid 
the numerous technical colleges which have sprung up of recent 
years to meet a want which King’s College was one of the first to 
recognise and to satisfy.

In 1838 the technical “Department of Engineering and Applied 
Science ” became a distinct branch of King’s College. From the 
first the Council have sought, in arranging a curriculum, to combine 
a thorough knowledge of the theoretical portions of the subjects 
taught with a practical acquaintance with the methods by which 
the theories are applied in the various experiences of engineers, 
whether civil or mechanical, electrical or hydraulic, military or 
sanitary, metallurgical or chemical. The lectures, themselves 
illustrated largely by diagrams, models, or experiments, have 
always been supplemented as far as possible by individual instruc
tion and frequent practice in the laboratory, workshop, or drawing 
office, as well as on the field ; or by visits to manufactories.

The subjects recommended for study are mathematics, mechanics 
and physics, chemistry and metallurgy, mineralogy and geology, 
photography, drawing, and workshop practice, with surveying and 
civil engineering, manufacturing, art, and mechanical engineering, 
and building construction and architecture. An intelligent student 
may thus fit himself for any professional position by a sound know
ledge covering a wide range of subjects. Or he may specialise in 
any branch of engineering, or of “pure science,” in which he may 
develope an interest.

The tendency of modern education on these subjects being 
increasingly practical, it may be of interest to sketch the manner 
in which this class of teaching is carried out at King’s College.

The period of time proposed for the course of studies is three 
years ; and during the whole of that time the student is expected 
to attend the drawing classes, where he receives personal instruction 
in the different branches of geometrical, engineering, mechanical, 
and architectural drawing.

Workshop practice is progressive, and also extends over the 
entire three years of study. By making for himself various articles 
or models of wood, the student first learns the use of the lathe and 
the tools of the carpenter’s, turner’s, joiner’s, and pattern-maker’s 
shops. Passing thence into the foundry he receives instruction in 
moulding and casting in iron or brass ; in the fitting shop he 
acquires the use of metal-working tools ; in the smithy he gains 
experience at tbe forge ; and after some practice in metal turning, 
and with the machine tools in the shop, he is taught the art of 
working in sheet metals. Finally, under adequate supervision, he 
is encouraged to design and construct suitable machines or models. 
The workshop is placed in the charge of an experienced mechanical 
engineer, with trained assistants in each branch of the work. All 
the lathes, drilling, planing, slotting, and other heavy machinery 

driven by steam power, but the lathes are convertible, so that 
they may also be worked with the treadle.

The chemical laboratories are two in number: in the junior 
laboratory the second year’s students, having already in their first 
year attended a course of lectures on experimental and applied 
chemistry, are trained in the use of the blowpipe, and in conducting 
such analyses as may be ordinarily required in the practice of their 
profession. In the senior laboratory those students who wish to 
make a special study of chemistry may undergo a complete course 
of instruction in analytical or research work; and for the encour
agement of such original research a scholarship has been founded 
in memory of Professor Daniell, the first holder of the chair of 
chemistry.

The metallurgical laboratory, together with the lectures on 
metallurgy, are attended in the third year of the course; and in 
this year, or in his fourth if he should elect to prolong his studies, 
a student may gain tbe Siemens Gold Medal and prize, founded by 
the late Sir William Siemens, “ with the object of stimulating the 
students of King’s College, London, to a higher standard of 
proficiency in metallurgical science.” This department is one of 
the most recent additions to the College, and is fully equipped with 
assay, muffle, and large brass-melting—crucible—furnaces, lathe, 
and testing machinery; it is intended for instruction in assaying 
and mineral analysis, in the treatment of ores and metallurgical 
products, and in the practical examination of the properties of the 
metals and their all

The physical laboratory, in which Sir Charles Wheatstone con
ducted his historical experiments with the electric telegraph, and 
to which he bequeathod a large collection of apparatus, is also at
tended during the course. Here the student gains experience in 
the use of the apparatus, in the methods of physical measurement, 
and in the investigation of physical and mechanical law's. An 
installation of dynamo-electric machinery, with the necessary 
instruments and apparatus for measuring and dealing with large 
currents, has lately been added in order to meet the increasing 
demand for a thorough practical knowledge of electrical science 
and methods.

The photographic laboratory is used during the last year of 
study. It has recently been much enlarged by the addition of a 
new glass-house and developing room, and now affords facilities for 
practice with the older wet-plates, and in the manufacture and 
of the more modern dry-plates; for portraiture, copying 
larging in the glass-houses ; for architectural studies in and around 
the College; and for landscape work after College hours.

There is also a single-lever testing machine of the Kirkaldy type, 
presented by the Clothworkers’ Company, and placed under the 
joint control of the professors of mechanical engineering and 
metallurgy. It is capable of tensile, transverse, torsion, or com
pression tests up to a strain of 50,000 lb., and is used to demonstrate 
the mechanical tests usually applied to materials, and the resistance 
of bodies to rupture by different strains.

Museums containing large collections of physical apparatus, 
chemical specimens, minerals, rocks, and the like, are available 
for the assistance of students to a right understanding and 
appreciation of the lectures.

In the mathematical course, the students of each year are 
arranged in classes according to their knowledge and capabilities, 
and thus receive personal assistance suited to their calibre.

In addition to these classes already described, many of the 
lecturers, whose subjects do not permit of laboratory demonstra
tion, give facilities to their pupils for acquiring an insight into 
practical work outside the College. Thus, the professor of civil 
engineering supplements his lectures by a course of instruction in 
surveying in the field, so that the students may become proficient 
in the use of the instruments employed for this purpose, and the 
method of arranging and calculating the measurements obtained. 
The professor of mechanical engineering is accustomed to take his 
classes to factories and workshops in the neighbourhood of London, 
where they may study the application of the principles and devices 
they have learnt in the lecture-room; and thus, under the guidance 
of the professor, they obtain a valuable working knowledge of 
machine construction and management. In the geology course, 
also, opportunities have from time to time been afforded of accom
panying one of the professors on field expeditions.

Thus it will be seen that the student, fresh, it may be, from the 
school-room, is first thoroughly grounded in the theoretical portion 
of a subject by means of lectures ; and is then encouraged to 
confirm, enlarge, and apply his knowledge by means of experimental 
work performed by his own hands. Such is the scheme recom-

dols.
Section No. 1 ..................................................................
Sections Nos. 2 to 9. A and B, and Section No. 12
Sections No 13 and No. 14 .........................................
Section No. 15 (Gate house).........................................
Head houses to shafts, gate houses at South Yonkers, 

Pocantico and Ardsley, highway bridge, cut No. 8, 
Gould’s swamp adit, adit shaft No. 34, pipe line 
section No. Id, east branch reservoirs, dam, &c., and 
work on the Quaker Bridge dam...................................

600,000 
.. 2,600,000 

450,000 
200,000

2,200,000

6,050,000
430,000Commissioners’ expenses 

Ten per cent, amount reserved for work done .. .. 1,520,000
THE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLYERHAMPTON, AND 
OTHER DISTRICTS.

8,000,000

A contest is now going on between the contractors and the city as 
to the allowances to be made to the contractors for extra excava
tion at the tunnels. The contracts provide that the diameter of 
the tunnels excavated should be 16ft., but the chief engineer gave 
orders to the division engineers to allow for 8in. more. The con
tractors also claim for the spaces caused by blasting, where rock 
has been loosened to a greater extent than called for by the speci
fications. The chief engineer and one of the commissioners side 
with the controller in opposing the claims. The claims will aggre
gate 2,000,000 dols. by the time the aqueduct is completed. The 
settlement will be looked for with interest on so important a 
question. The commissioners are now advertising for proposals for 
the construction of the masonry dam, and work connected there
with, on the east branch of the Croton river. Proposals will be 
opened December 7th.

Atchison, Topeka, and Santa Ft Railroad.—The company has 
filed its annual report with the Railroad Commissioners of Kansas. 
Authorised capital stock, 68,000,000 dols.; total issued, 64,903,250 
dols.; amount issued during the past year for the purchase of the 
Gulf, Colorado, and Santa Fd Railroad, 3,458,000 dols. The total 
cost of construction and equipment to June 30th, 1887, is 
135,126,034 dols., of which 44,030,247 dols. is in Kansas. Total 
length of main and leased lines, 1895 miles. The equipment con
sists of 366 locomotives, 83 first-class cars, 4 chair cars, 8 official 
cars, 2 pay cars, 38 Pullman cars, 50 emigrant sleepers, 15 express 
cars, 23 baggage cars, 4443 box cars, 257 fruit cars, 947 stock cars, 
2576 coal cars, 850 flat cars, and 733 combination cabooses. The 
average passenger rate per mile is 1 *74 cents for through and 2'81 
cents, for local. The road has 8356 employes, and the average 
wages for labourers is 1'40 dols. per day. During the year the road 
carried 1,449,701 passengers and 3,241,887 tons of freight. The 
total earnings for the year were 15,949,136 ; total expenses, 
15,094,102, including 7608, operating expenses. A dividend at 
the rate of 6 per cent, was paid.

Lighting the Iloosac tunnel.—The great Hoosac tunnel on the 
Fitchburg Railroad, in Massachusetts, is to be lighted by electricity, 
for the purpose mainly of facilitating the work of track inspection 
and maintenance. The incandescent system will be used ; wires 
will be laid in wooden troughs alongside the tracks, and on each 
side of the tunnel will be lamps at intervals of 40ft.; the lights 
will be placed alternately, so that there will be a light every 20ft. 
from one side or the other.

The Montana copper regions.—The spread of the fires in the 
Calumet and Hecla copper mines in Michigan, and the probable 
necessity of flooding the mines, w'hich will render them inopera
tive for a year or more, will probably result in more attention being 
paid to the development of the copper mines in Montana, which 
are reported to be very rich. The Calumet and Hecla is the largest 
copper mine in the world, and if shut down the market would be 
seriously affected.

A great Staten Island scheme.—A project is on foot, reported to 
be backed by English capitalists interested in the Furness Railroad 
and docks (England) to establish a great shipping and transporta
tion depAt at Staten Island, New York. Mr. Stickney, President 
of the Minnesota and North-western Railroad—one of the most 
extensive western systems—is also interested. The Baltimore and 
Ohio Raliroad Company had projected a similar scheme in its own 
interests, and had started work on its line from Philadelphia and 
on the great bridge across the Sound, when the late deal broke it 
all up. The Pennsylvania Railroad now has a hand in the 
“ B. and O.” arrangement, and the bridge is being progressed 
with. It is proposed to build extensive docks, warehouses, eleva
tors, wharves, &c. There will also be cattle yards, slaughter 
house, meat dressing and refrigerating houses, grain stores, &c.

New iron works.—A company has been organised to establish an 
extensive forge plant on Long Island Sound, at Whitestone, Long 
Island, for the special purpose of performing heavy steamship 
work. The capital stock is about 2,000,000 dols., and the plant 
will be very complete and extensive, including machinery for 
finishing up the forgings. There is a natural harbour 300ft. long, 
and three large steamers can be docked together. This enterprise 
has been proposed several times since the transatlantic route from 
the eastern end of Long Island has been in contemplation, and is 
established for the purpose of catching the European shipping, 
transferring the ships from New York to Whitestone, and saving 
the heavy expense of city wharfage. The manager of the large 
forge works at Bridgeport, Conn., has gone to the new concern as 
manager.

The United States and Congo Steamship and Emigration Co. has 
been incorporated at Baltimore, Md., with a capital stock of 
2,000,000 dols. The company will run a line of iron steamers 
carrying passengers, emigrants, mails, and freight from Baltimore, 
Md., Newport Neus, Va., and Savannah, Ga., to the Canary 
Islands and the w-estern African coast, along the coast from Mon
rovia, in Siberia, to the mouth of the Congo, and also along the 
gold coast. The imports will be hides and pelts, gold dust, cane, 
rubber, oil, ivory, palm nuts and oil, coffee, chocolate, rice, and 
other native products ; the exports will be cotton fabrics, manu
factured articles, and general freight. Henry Cox, of Washington,
D.C., is president, and Geo. W. Nelson secretary of the company.

The New York Arcade Railroad.—The Arcade Railroad, one of 
the numerous projects for constructing an underground railroad in 
New York, is again reported to be bobbing serenely up again. The 
route authorised by the charter starts from The Battery, at the

Total

{From our own Correspondent..)
Christmas finds the iron and steel trades of the West Midlands 
in a condition of increasing prosperity. Even as at Christmas last 
year so now, the ironmasters enter upon the holidays with bright 
anticipations. The works are well supplied with orders, and the 
prospects of business after the holidays close are wholly satisfactory. 
The fluctuations of the Scotch and Cleveland markets are being 
watched here with a good deal of interest; but the effect of the 
lower prices for pigs is fully counterbalanced by the exceeding 
improvement which marks the manufactured iron and steel trades 
of the Northern centres.

The finished iron trade seems to be developing those elements of 
improvement which became conspicuous some weeks ago. Some
thing like excitement was noticeable in some branches on ’Change 
in Birmingham this afternoon. There is a larger demand for all 
descriptions of iron, and prices are improving in proportion. More 
money is asked for sheets, tank plates, tube strips, and steel, and 
the opinion was generally expressed on ’Change that the January 
quarterly meetings will be made the occasion for declared 
advances. Forward business at previous minimum rates is rejected, 
makers urging that the upward movement in pigs renders the 
declaration of higher rates for finished iron imperative.

The branch of trade in which this week the newest features are 
presented is best thin sheets, used for stamping and working-up 
purposes. Meetings of the trade have lately been held, at which 
it was resolved to take unanimous action in advancing prices. 
This resolution, it was thought, was rendered necessary by the 
higher prices asked for hematite. What the exact advance will be 
there is no means at present of definitely ascertaining, but the 
intimations received by merchants indicate a probable rise of fully 
10s., and in some cases 20s., per ton.

Makers of Staffordshire and Worcestershire tin-plates have also 
likewise decided upon declaring an advance, their action being 
justified by the higher value of tin and spelter. The latter metal has 
risen £8 upon the minimum, the £14 of some months back being 
now £22. The unsettled state of the block-tin market renders 
quotations of tin-plates liable to much fluctuation, and sales are 
made at figures f ully 2s. 6d. to 3s. 6d. per box above the former 
minimum. Large tinned sheets are also dearer by from £3 to £4 
per ton.

Black sheets consumed by galvanisers keep in such excellent 
demand that makers fairly command higher prices for future 
deliveries. £6 10s. to £6 15s. was this afternoon freely quoted for 
forward sales of sheets of 24 gauge, and even on these terms makers 

very unconcerned about booking further business. They are 
certain that more money will be obtainable next year.

The continued rise in spelter and black sheets is a plea for a still 
further advance in galvanised iron. Makers, as a rule, decline to 
accept orders at ruling rates, and declare that with all forward 
business a 10s. advance must be conceded. Some makers are said 
by merchants to have increased their price £1 10s. to £1 15s. upon 
the minimum. Within the next two or three weeks a declared 
advance of 10s. per ton is certain to occur.

Hardly any class of iron has been lower upon the market 
than tank plates. Makers of these are the first to feel the 
strain put upon them by the dearer prices of pigs, and some of 
them are now asking more money for their manufactures by 10s. 
per ton, making the figure £6 10s. to £7 at works. The com
petition of steel does not greatly affect this description of plates, 
though competition from the North of England mills is severe. 
Buyers here are obtaining supplies from the Cleveland district, 
and merchants are filling orders for delivery in the Thames with 
Middlesbrough rather than with Staffordshire plates, wholly in 
consequence of the much more advantageous terms offered.

Higher prices do not yet seem possible in the marked bar 
trade. Before this is so the mills must fill up with orders much 
better than at present. The contracts now arriving, whether on 
home or export account, leave much to be desired, though the 
Eastern markets have certainly manifested a rather better demand 
recently. Makers this afternoon, however, spoke more hopefully 
of next year’s prospects. There is no denying that the competi
tion of second and third-class iron keeps severe, and that steel is 
also running the best bar makers hard. £7 to £7 12s. 6d. remains 
the standard, while common bars are £5 to £5 10s.

The makers of unmarked bars and hoops demanded this—Thurs
day—afternoon in Birmingham an advance on the former minimum 
of 2s. 6d. to 5s. per ton, and numbers of them refused to book 
orders except at this advance.

Strip iron was advanced 5s. per ton as the result of a circular 
issued this week by makers, putting up the price to £5 5s. The 
circular is signed by seventeen firms, and it is believed that the 
united action thus secured will produce a great moral effect upon 
the tube trade, and do something to checa unwise and unneces
sary underselling. The matter, it is stated, has been submitted to 
the strip makers of Scotland, in the hope that it may be possible 
to issue a circular simultaneously here and across the border, fix
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mended for students in general; but in addition to the matriculated 
students who are attending the whole or a greater part of the 
course, there are many “ occasional ” students, who, requiring a 
special knowledge of one or more subjects, devote their whole time 
to these in the laboratory or the class room for periods varying 
from a month to three or even four years, according to the circum
stances and requirements of the student.

ing the price of strip.
The Snedshill Iron Company, Shifnal, Shropshire, reports im

proved business in all branches of its works. Notwithstanding 
the growth of the steel industry, the demand for best marked bars 
and iron boiler plates to meet stringent tests is, in the experience 
of this company, increasing, and the company reports heavy lines
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in such directions. It has recently put down extensive plant 
for making rivets from its well-known rivet iron. Mr. Thomas 
McBean, of Birmingham, will now represent this company in Bir
mingham and the Midland district for the sale of iron and steel.

The mild character of Snedshill iron is exemplified by some 
tests of treble best rivet iron, which carried 24 tons per square 
inch with an elongation of 30 per cent, and a reduction of area of 
no less than 60 per cent. A rivet of this iron will flatten out to 
a disc over 4in. diameter without cracking on the edges. This 
company is also introducing a special quality of plates branded 
“Special Snedshill Firebox,” for heavy flanging. These plates 
give a tensile strain of from 22 to 23 tons per .square inch, with 
10 to 20 per cent, reduction of area. An extensive rivet-making 
plant has just been laid down by the Snedshill Company.

The pig makers are becoming increasingly independent, and 
contract works are being closed right and left, makers only 
senting to accept small lots just to keep in with old customers. 
Native pig makers are in a much more enviable position than for a 
long time past, and previous losses are now being turned into a 
fair profit. The advance of 5s. per ton quoted last week for cinder 
pigs by a few makers was repeated this afternoon, making the 
quotation 33s. 9d. per ton. Most makers were, however, willing 
to sell at 32s. 6d., and some firms at 31s. 3d.

Derbyshire and Northampton makers are reluctant to quote, 
not desiring business. Prices of the former are named as 41s. at 
stations, and Northamptons 40s. per ton. Lincoln pigs have not 
risen in equal proportion to Derbyshire, since the demand is largely 
for export.

It is one of the best indications of the good volume of business 
now doing at the ironworks that the railway carriers in this district 

particularly busy. The London and North-Western, Midland, 
and Great Western lines have not been so active in minerals 
and goods traffic in this part of the kingdom for a long time as 
they are just now alike in the matter of arrivals and departures. 
The agents of the companies gave excellent accounts of their 
business.

The coal trade is improving somewhat, the demand for manufac
turing sorts being larger than for a long time past. Certain of the 
collieries in the Cannock Chase, Walsall, and Bloxwich districts 

at the present time largely increasing their output. Prices of 
Black country forge coal are 5s. 6d. to 5s. 9d. per ton for common 
forge, 6s. to 6s. 6d. for superior, 7s. for mill, and 7s. 6d. to 8s. for 
furnace. Cannock Chase house coals are ruling: Best deep, 9s. per 
ton into boats ; deep one-way, 8s.; and kibbles, 7s. Prices of 
coal from the shallow seams are Is. per ton less as to all the 
qualities.

Mr. B. Ilingley, M. P., chairman of the South Staffordshire iron 
trade, has just combatted a renewed contention of some of the iron
workers’ leaders, who are opposed to the present method of regula
ting wages, that the selling price of bars should no longer mainly regu
late the men’s remuneration, but that sheets should supersede bars. 
He points out that it is a mistake to suppose that sheets and not bars 
are now the largest make of iron in the districts over which the 
Board has control. Statistics collected by the Wages Board in 
1885 showed the following results:—Made in South Staffordshire 
in the year, 211,800 tons of bars, 23,500 tons of hoops, 89,400 tons 
of sheets, 5500 tons of plates, 6800 tons wire and nail rods, and 
2670 tons steel sheets; Shropshire, 3900 tons bars, 1570 tons sheets, 
and 1200 tons nail rods; Lancashire, 78,000 tons bars, 35,800 tons 
hoops, 22,260 tons sheets, 5800 tons plates, 30,600 tons nail rods, 
and 1450 tons steel sheets. It has to be observed that there is no 
return from North Staffordshire, where the bar iron production 
exceeds 100,000 tons a-year, and sheet iron is almost nil. 
general result is that the Midland districts, including North Staf
fordshire, produced in 1885 about 450,000 tons of bars and other 
descriptions of iron against 120,000 tons of sheets. The make of 
both is doubtless larger at the present time, but the increase is 
proportionate, or nearly so.

Some little while ago I mentioned in this correspondence some 
splendid rolls which had been turned out at West Bromwich to 
form part of a complete plant for linoleum rolling in the United 
States. To what I then said I may now add that the order for 
the complete plant was placed with Messrs. T. and W. Summers, 
High Orchard Ironworks, Gloucester, who sub-let a portion of 
the roll plant to a West Bromwich house. Messrs. Summers make 
a specialty of linoleum machinery, and this order was from the 
Nairn Linoleum Company, Newark, United States, the president 
being Mr. Michael B. Nairn, who is also head of the well-known 
firm of Messrs. M. Nairn and Company, Scottish Floorcloth and 
Linoleum Works, Kirkcaldy. The calender rolling machine is 
the largest of its kind ever made, the rolls being of chilled iron 
36in. diameter by 12ft. 6in. long on the face. They are four in 
number, and lie in a horizontal position, the whole machine being 
worked by a compound condensing steam engine.

The mixing machines are on Messrs. Summers’ improved system, 
and will go to form one of the most important linoleum factories 
in the world. The plant will manufacture linoleum four yards 
wide. It speaks volumes for the excellence of the work of Messrs. 
Summers that the Nairn Linoleum Company consider it to their 
advantage to buy the machinery from them notwithstanding the 
45 per cent, import duty, which means a very considerable item 
in this extensive order. A repeat order will probably by-and-bye 
be placed.

The ironworkers of Brierley Hill are considering the question of 
giving more support to the ironworkers’ union. Mr. W. Ancott, 
president of the Associated Iron and Steel Workers of Great 
Britain, at a meeting which has just been held, said that there was 
more necessity now for organising than there was in 1864, owing to 
the rapid transition of iron manufacture to that of steel, and in 
order to meet this and other difficulties they must have an organi
sation upon a broad basis with a more perfect machinery than that 
which at present existed. A resolution, pledging the meeting to 
join the Association of Iron and Steel Workers, was passed.

The manufacturers of brass hardwares are in a position of some 
difficulty, not all of them are yet able to get prices which repay the 
higher prices which they have to pay for brass and copper. 
Castings have risen 2d. to 3d. per lb., and rolled brass 2|d. to 3d. 
per lb. The price of brass and copper wire has further advanced 
yd. per lb., making the list price 8£d. for brass and lOJd. for copper 
wire. Discounts on brass-cased tubes have been officially reduced 
5 per cent., and on brass stair-rods 2g per cent.

which will carry them well into the new year; and, as regards 
hematites, the increasing activity in the steel trade, as the result 
of the large demand for structural and shipbuilding materials, 
affords an encouraging prospect which is giving a decided upward 
tendency to prices. In the finished iron trade the outlook for 
manufactures is also much more satisfactory than it has been, 
Atogether, the general tendency of the market seems to confirm 
the prevalent feeling, to wheih I have previously referred, that 
trade is better, and that a real improvement has commenced.
* There was about a full average attendance on the Manchester 
iron market on Tuesday, but only a slow business doing. For 
common pig iron there was but a limited inquiry, apart from 
offers here and there from buyers for long forward delivery, 
that makers were not at all disposed to entertain. Quoted 
prices were generally the same as last week. Lancashire makers 
were firm at 38s. 6d. for forge and 39s. 6d. for foundry, less 2i, 
delivered equal to Manchester, and at these figures they have 
recently secured a fair weight of business, which has pretty well 
filled up their books for the present. In district brands Lin
colnshire is practically the only iron that is now being really 
offered in this market, Derbyshire makers having ceased to quote 
at all. For Lincolnshire iron the average quotations remain at 
about 37s. 6d. for forge to 39s. for foundry, less 2-|, delivered 
equal to Manchester, and makers are not at all anxious sellers 
at these figures. In fact, in one instance prices which are really 
prohibitive are being asked. Outside brands, so far as makers’ 
prices are concerned, also remain firm at late rates, and good- 
named foundry brands of Middlesbrough are held at 43s. to 43s. 6d. 
net cash, delivered equal to Manchester.

In hematites the tendency of prices continues upwards, and for 
good No. 3 foundry qualities delivered in the Manchester district 
54s. 6d. to 55s., less 2ijr, is now being quoted. These prices, how
ever, seem rather to check buying, and I do not hear of business 
of any moment being done at them, but makers are very firm.

The rapid and considerable advance which has taken place in 
steel plates seems also to have had the effect of checking business. 
Since my last report there has been a further advance of 7s. 6d. 
per ton, both Lancashire and Scotch steel boiler plates delivered 
in the Manchester district being now quoted at £8 5s. per ton; but 
buyers do not seem disposed to pay this figure, and so far as local 
makers are concerned, it has only been got on a few small sales. 
Whether it will be fully maintained seems rather doubtful, but 
makers have sufficient orders on their books to be under no 
immediate necessity to press sales.

Finished iron makers report a very fair amount of business 
coming forward, but buyers want to place out orders for longer 
forward delivery than sellers care to entertain. The advance 
announced last week of 2s. 6d. per ton upon late minimum rates is 
being fully maintained, and delivered in the Manchester district 
prices are steady at £5 per ton for bars, £5 5s. to £5 7s. 6d. 
for hoops, and £6 12s. 6d. to £6 15s. per ton for local made sheets.

Although there is no perceptible actual improvement in the 
engineering branches of industry in this district, but, if anything, 
rather the usual temporary slackening off at this season of the 
year, a generally more hopeful tone is apparent. The increasing 
activity in the shipbuilding centres is, of course, looked upon as a 
very encouraging feature, and if it continues it must of necessity 
lead to an increased amount of work being given out in other 
branches. Then there is undoubtedly some improvement through
out the country generally in other branches of engineering, such 
as stationary engine building, tool making, and locomotive build
ing, of which there is evidence in a decreased number of men on 
the books of the trades unions in receipt of out-of-work support, 
which all tends to encourage anticipation of a better trade for next 
year.

I understand that the Board of Conciliation appointed to settle 
the wages dispute in connection with the Bolton engineering trade 
has been unable to agree, and the matter has now been referred to 
an arbitrator.

Messrs. Maybury, Marston, and Sharpe, finished iron makers, of 
Huyton Quarry, near Liverpool, and Pendleton, near Manchester, 
are putting down additional sheet rolling mills at both their works, 
which will enable them to increase their output by about 200 tons 
per week.

I had an opportunity the other day of going over the works of 
Sir Joseph Whitworth and Co., at Openshaw, near Manchester, 
where considerable extensions have been made during the past 
twelve months. About 40 acres of land have now been acquired for 
these works to meet the constantly growing requirements. Already 
about 25 acres have been covered in with buildings, and in the 
various shops there are between 900 and 1000 machine tools of 
different types, from the smallest lathes for the most delicate 
work, up to the most massive and powerful tools of this class that 
have so far been made, and capable of dealing with pieces of 
metal over 100 tons in weight. Large new shops have been 
erected and specially laid out for the manufacture of guns and 
steel forgings and castings of the heaviest class. Ingots are now 
being cast up to 60 and 70 tons and steel castings up to 40 tons in 
weight. The chief additions have been in the large new shops for 
finishing guns of the heaviest calibre, and special lathes have 
been set down for boring and rifling guns up to 50ft. in length 
and 150 tons in weight, whilst a shrinking pit has been erected 
with suitable cranes and machinery in which tubes can be shrunk 
on to guns up to 50ft. in length. At present guns are being dealt 
with up to 68 tons in weight, and the orders in hand include 
guns for the English Government, for France, and other foreign 
countries. Messrs. Whitworth are also particularly busy in 
Nordenfelt guns, which are being largely used all over the 
world. The firm are also just completing for the English 
Government a large order for steel gun carriages, which 
have been made from special designs. Another large addition 
is a new steel foundry in which castings can be turned out 
up to practically any weight, and which is equipped with all 
the requisite appliances for making anything that may be wanted 
in steel. In their ordinary steel forgings Messrs. Whitworth have 
large orders in hand for marine shafts, a number of which are for 
American cruisers and for the Russian Government. In machine 
tools, the firm are also very busy with foreign orders, chiefly for 
Russia, and Spain. One order for Spain is a large slide lathe, 
which is specially designed for naval work, and which will weigh 
close upon 200 tons, and will be perhaps the most powerfully- 
geared tool of its class that has ever been made in this country. 
They have also just delivered for the same place a large boring 
machine for boring cylinders up to 12ft. diameter.

In the coal trade, with the exception that house-fire classes of 
(From our own Corespondent.) *"el h?Ye been moving away rather more freely as the result of

,T . mi i i ■ , . the colder weather and the usual getting in of supplies just prior
. Manchestet .—The heavy buying which has been going on recently to the holidays, there is no real improvement to report. All 

no'v being fol owed by somewhat of a lull in the market. Mer- descriptions of fuel continue plentiful in the market, and prices 
chants and consumers are for the most part so well bought that quite as low as ever, the average quotations at the pit mouth 
except for longer forward delivery than sellers care to entertain, remaining at 9s. for best coals, 7s. to 7s. 6d. seconds, 5s. 6d. to 
there are very few buyers of any weight left in the market, whilst 6s. common house coals, 5s. to 5s. 6d. steam and forge coals, 4s. 6d. 
makersgenerally are so fully sold that for the present they are to 5s. good qualities of burgy, 3s. 6d. up to 4s. best slack, and 
indifferent about booking further orders, and it is not likely there 2s. 6d. to 3s. per ton for the common sorts, 
will now be very much more done until after the turn of the year. For shipment there has been rather more doing, but no better 
As regards prices, a generally firm tone is maintained so far as prices are obtainable, 6s. 9d. to 7s. per ton being the full average 
makers are concerned, and although the fluctuations which have price for good qualities of steam coal delivered at the high level, 
taken place in Glasgow and Middlesbrough warrants have to some Liverpool, or the Garston Docks.
extent had a tendency to unsettle the market, they have been so The colliers have again commenced their periodical agitation 
much the result of speculative transactions that they have had no with regard to wages, and the coalowners have been asked to hold 
very appreciable effect upon what has been really legitimate a meeting to consider the question of a ten per cent, advance, but 
business. The general result is that the year closes with an it is scarcely likely they will waste time in discussing a matter with 
unquestionably strong tone in the market, and a more hopeful regard to which they must already have a most decisive opinion, 
outlook for the future. So far, the upward movement, although it Barroic.—There is a very good business doing in the hematite pig
has been rather sudden, has not been more than a legitimate iron trade, and the sales made during the past week have been on a 
advance, and there is still a considerable margin for a further largescaleat the improved rates which were quoted last week. Makers 
a£VajCe blore be brought up to a point which would are firm at 47s. per ton net, f.o.b., in the quotations for Bessemer
afford a sufficient inducement for any largely increased production, qualities of pig iron in mixed numbers, and 46s. 3d. for No. 3 forge 
lhe orders which the makers of common pig iron have been able to iron. Even holders of large stocks of iron are firm, and are waiting 
put upon their books have placed them in a fairly strong; position, ■ in anticipation of higher prices for all the qualities of pig iron

which are produced in the district. There is a very steady tone all 
round, and though there is no doubt that the restriction in the 
output of pig iron was the first cause of the revival in the demand, 
there is now a movement to restore the output to meet the improved 
demand accompanied by better prices. The business in the hands 
of makers is very considerable, and most of the stocks which are 
held are not in the hands of makers, but of merchants or specu
lators on the one hand, and legitimate users on the other, who 
have bought largely forward, but are not quite ready to accept 
deliveries.
which held its meeting last week, reported through the 
directors ths.t a profit had been made on the year’s working 
of £4660. It is about to re-light one of it3 idle furnaces. 
In the steel trade there is a very active business doing. Rails are 
in brisk request, and light sections are quoted at £4 7s. 6d., and 
heavy sections at £4 2s. 6d per ton net, f.o.b. There is a good 
demand for both bars and billets at about £4 Is. 3d. to £4 2s. 6d. 
per ton ; but the principal event of the week is the impetus which 
lias been given to the steel plate trade, owing to the large ton
nage of shipping which has been recently placed, as well as that 
which is now offering. Some large orders for plates have been 
booked, and prices have advanced to £7 5s. per ton net, f.o.b., at 
which figure they are firmly held. There is every indication of a 
good trade in shipbuilding and engineering, and the new year is 
likely to show a considerable improvement on 1887. There is a sign 
of increased activity in marine shipbuilding, and boilermakers are 
also likely to be busier. Finished iron is in better demand, on 
account of the business doing in shipbuilding. Iron ore is in 
better demand, and prices are steady at from 9s. 6d. to 13s. 6d. 
per ton net at mines. Coal and coke firm and steady, with a pros
pect of an advance in prices. Shipping is well employed, considering 
the time of the year.

The North Lonsdale Iron and Steel Company,

con-

are

THE SHEFFIELD DISTRICT.
{From, our own Correspondent.)

The coalowners of South and West Yorkshire have held a meeting 
at Sheffield this week, mainly to frame a new code of rules required 
under the Mines Regulation Act recently passed. They had 
before them the question of miners’ wages, an advance of ten per 
cent, having been asked for, and letters exchanged with the miners’ 
officials on the subject. No decision was arrived at or sought for; 
but it may be taken for granted that no advance in wages will be 
conceded at this time, many of the pits being worked at a positive 
loss, while others are making no profit.

At the Sheffield Town Hall, on Monday, the first case under the 
new Merchandise Marks Act occupied the attention of the stipen
diary magistrate for four hours. A firm of cutlery manufacturers, 
whose trade mark was XX, brought an action against another firm 
who struck K K, the contention being that K K so nearly resembled 
X X as to be calculated to deceive. Evidence of experts was called. 
A “small master” deposed to making tens of thousands of dozens 
of knives for the firm against whom the proceedings were taken, 
and others; and that he struck K K, and had done it since the 23rd 
of August, the date on which the Act came into operation. The 
principal of the firm went into the witness-box, and declared he did 
not know the other people’s trade-mark, and that he had given 
instructions K K was not to be struck after the 23rd August. The 
stipendiary, in delivering judgment, said that KK was undoubtedly 
so near to X X as to be calculated to deceive; but as the defendant 
had ordered the mark not to be struck after passing tho Act, he 
thought that excused him of intent to deceive, and acquitted him. 
The case has excited very great interest in the local trades.

I mentioned to you some time ago that the Sheffield Coal Com
pany had sunk a new shaft to its Birley pits near Woodhouse. 
This work has now been completed, and at the annual dinner of 
managers, agents, clerks, and deputies, on Saturday, “Success to 
the Sheffield Coal Company and to the new shaft,” was the chief

The

toast. The dinner, indeed, was specially in celebration of tho new 
winning, which is now well at work.

At all our principal establishments this week efforts are being 
made to complete orders before the Christmas holidays begin. 
The American fall orders have this year come forward very early, 
and this has considerably relieved the manufacturers. Trade is 
undoubtedly brisker all round. I have been in most of the large 
works during the last fortnight, and on every hand it is admitted 
that work is more plentiful. Profits, it is generally urged, 
are not sufficient for the outlay and labour; and with the 
exception of the rise in iron and some sorts of railway 
specialities, values seem to be very much what they were in 
the end of 1886. The most gratifying feature in the cutlery 
and edge tool trades appears to be the call for articles of higher 
quality. This particularly applies to the American market, where 
in all directions the reign of cheapness appears to be coming to an 
end. It is similarly evident in Canada and other markets. At 
home, owing to the prolonged depression in the agricultural 
districts, very little business is being done. What are called “the 
country markets” have rarely been less animated. A notable 
exception is Ireland. Confidence appears to be spreading in the 
island; and our leading cutlery house reports an accession of better 
orders even from Cork, Dublin, and the Wexford and other troubled 
districts.

I have been going over the statistics of Sheffield exports to the 
United States during the eleven completed months of the year. 
The total value has been £995,125, as compared with £642,055 for 
the corresponding period of 1886. Steel ranked for £356,451, and 
cutlery for £233,595, against £306,533 and £209,566 for the eleven 
months of 1886. When the return for December is obtained the 
volume of Sheffield business with the States will be seen to have 
swelled to a large extent.

A series of tables published by the Sheffield Telegraph show that 
forty-six limited companies mainly connected with coal, iron, and 
steel, have a called-up capital of £12,449,326. On December 1st, 
the capital of thirty-seven of the companies, according to the 
exchange value, had depreciated to the amount of £4,577)758 ; and 
the remainder had increased by £619,409.

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

Having regard to the excitement which has prevailed during the 
last three weeks, and in view of the near approach of the Christmas 
holidays, it is scarcely surprising that the Cleveland pig iron trade 
has become quieter, and that prices are again somewhat heavier. 
The reaction which has taken place at Glasgow has had its due 
influence on prices in England, but they do not fluctuate to the 
same extent here as further north. At the market held at Middles
brough on Tuesday last, neither buyers nor sellers seemed anxious 
to do business, and it is scarcely likely that they will resume opera
tions to any considerable extent before the end of the year.

For prompt delivery only small lots were sold, the price accepted 
by merchants being 33s. per ton, or 9d. less than last week. 
Makers are not quoting less than 35s. Most of them have enough 
on their books to last over the next two months, and they hope to 
obtain better prices by that time. Forge iron has been but slightly 
affected by the speculation which has recently been so rife, and the 
price is more easily maintained. Some makers, whose books are 
well filled, ask 33s. per ton, but others are willing to accept 32s. 3d. 
to 32s. 6d.

Stevenson, Jaques, and Co.’s current quotations: “Ackla.m 
Hematite,” Mixed Nos.,45s. per ton ; “ Acklam Yorkshire,” Cleve
land, No. 3, 35s.; “Acklam Basic,” 35s.; refined iron—hematite, 
65s. and Cleveland, 55s.; chilling iron, 55s. to 60s., net cash at 
furnaces.

The value of warrants has lately varied considerably. On the 
13th inst. 34s. 3d. was the price quoted. On Tuesday last 33s. 
asked by sellers, and 32s. fid. to 32s. 9d. was offered by buyers.

NOTES FROM LANCASHIRE.

was
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The stock in Messrs. Connal and Co.’s Middlesbrough store in
creased 2799 tons during the week ending Monday last, the quan
tity then held being 332,667 tons.

Shipments continue to be exceedingly good for the time of year. 
The pig iron exports from the 1st to the 19th inst. amounted to 
46,693 tons against 39,471 tons during the corresponding portion of 
November.

Orders for finished iron are numerous, and makers seem to be all 
of one mind in asking the higher prices. Ship plates have been 
advanced to £5 per ton on trucks at works, and it is difficult to 
place orders at anything less. Common bars are quoted at 
£4 17s. 6d., and best bars at £5 7s. 6d., all less per cent, dis
count.

A further advance in the priee of steel plates has taken place, 
£7 5s. at works being now the minimum rate. Several of the 
makers are unable to book orders for delivery over the next three 
months.

Meanwhile some consternation has been produced by the circu
lation of a rumour that a contract for no less than 3000 tons of 
steel ship plates for delivery on the Tyne has been placed with a 
German maker.

A somewhat unusual way of demolishing a chimney stack was 
last week adopted at the West Hartlepool Rolling Mills. At the 
works in question preparations are in progress for the addition of a 
new steel melting and cogging plant. An old chimney of consider
able size and height being rather in the way of the operations, it 
was decided to take it down ; the foundations were undermined, 
and wooden chocks were substituted for the brickwork at certain 
parts. When these had fairly got the weight they were set on 
fire—presently the chimney fell in the desired direction with a 
tremendous crash.

On Saturday last the busy seaport towns which constitute the 
Hartlepools were all en fete on the occasion of the launching and 
testing of a new lifeboat called the Cyclist. The cost of the boat 
amounting to £700, was defrayed by subscriptions from no less 
than 6000 cyclists distributed throughout the United Kingdom. 
The idea originated in a general desire to commemorate the Jubilee 
year of her Majesty’s reign in a way in which all members of the 
craft might unite, and of the utility of which they would all be 
certain cordially to approve. The preliminary expenses, amounting 
to £80, were paid by the firm of Iliffe and Sturmey, cycle manu
facturers, of Coventry ; and the funds derived from the general 
subscriptions of cyclists have proved sufficient not only to pay the 
cost of the boat, but also to maintain it for four years to come. 
The presentation was made by Mr. Henry Sturmey, member of the 
above firm, and the originator of the movement; and was acknow
ledged on behalf of the .Royal National Lifeboat Institution by 
Lieut. Willoughby Beddoes, R.N., who said that no less than 
32,000 lives have already been saved by the boats and crews of the 
National Institution. In the course of the tests which were made 
the new boat was intentionally upset, and immediately afterwards 
righted itself.

7000 tons of coal were despatched; to Aden and Bombay also there 
is a steady shipment. Messrs. Cory and Co. continue to figure 
largely amongst the coal shippers to foreign destinations.

It is stated, on good authority, that the Dowlais Iron Company 
contemplates an extensive coal sinking, as the latest one at Bedling 
has not been satisfactory. The first selection made was at the 
Deri, on the Rhymney and Bargoed Railway, but this is now stated 
to be abandoned, consequent on the projected removal to Cardiff 
of the iron and steel works, and of the anticipated amalgamation 
of the Bute and Taff Vale Companies. The statement made is 
that a very likely selection of ground will be near the Aberdare 
Junction in the Taff Valley. I have once or twice referred to this 
place as almost the largest, and the last of the virgin spots left. It 
occupies the centre of the coal basin. Old-fashioned mining 
engineers have shaken their beads about it, fearing that the water 
would be a troublesome and expensive item, but the experience at 
Penrhiwceiber was useful at the Albion, and will be so at the new 
Dowlais colliery, which might well be called the Wimborne. Deep 
sinkings, and probable heavy cost, and possible disaster, are the 
things which help to retard the opening of the deep measures of 
Monmouthshire. Interest is being centred on the experiment 
going on in the Caerphilly Valley, in which large coal owners 
are concerned.

I am glad to report a stoppage of local agitation amongst the 
colliers on sliding scale matters. In the face of the coming Christ
mas, good work is being done.

One of the leading ironmasters of the North, commenting on the 
transfer of Dowlais to the seaboard, “regarded it as highly pro
bable,” adding, “We shall all drift down to the sea sooner or 
later.” Movements are on foot now daily at the Moors, Cardiff, 
for the erection of the works. It has been finally arranged, I hear, 
and the lease signed by Sir W. T. Lewis for the Marquis of Bute, 
Mr. Clark and Mr. E. P. Martin for Lord Wimborne, and Mr. Pilmnn 
for the Bute Dock Company. This removes all doubts. The 
arrangements are to be that the whole transfer shall be completed 
in ten years. Three furnaces with all accessories are to be ready 
in two years; in the next three years Siemens furnaces, and all 
appliances for sleepers, ship plates, boiler plates, &c.; and within 
ten years complete removal of all operations now carried on at 
Dowlais. Doubtless a good deal of the new plant will be made at 
Dowlais Works, and as trade is improving, a tolerable burst of 
prosperity may yet be enjoyed there.

Pig iron has advanced, in some cases as much as 5s. per ton extra 
has been quoted. It will be seen by the following list from the 
Swansea Exchange this week that prices are hardening all round. 
Pig iron Glasgow warrants, 42s. 6d.; hematite Bessemer, closing 
price 44s. 7^., one month ; Welsh merchant bars, £4 10s. to 
£4 12s. 6d.; iron sheets, £6 17s. 6d.; steel rails, heavy, £4 to 
£4 5s.; light, £4 17s. 6d. to £5 2s. 6d.; steel sheets, £7 10s. to 
£8 10s.; Bessemer tin-plate blooms, £4 5s.; bars, £4 15s.; Siemens 
bars, £5 2s. 6d.

The steelworks continue busy, and at Dowlais improvement of 
existing plant and additions continue to be made.

Cyfarthfa works are very brisk and the repairs to the coke ovens 
are almost completed. The heat generated at the ovens was so 
intense as to fuse everything. I was over the ovens after the com
pletion and could not but ad mire the thoroughly workmanlike manner 
shown by the contractor.

The steel bars for tin-plate are being sent away freely from 
Cyfartha to all parts. I am not surprised at this, for in the matter 
of figures and quality the Brothers Crawshay are able to compete 
with anybody.

Tin-plate continues to absorb attention. The Aberdare tin-plate 
works are to be floated again, and I hope successfully. The works 
lie well for water power.

Prospects of trade were regarded by the merchants at the 
Exchange as good, and a probable corner was hinted at. This 
is certain, that stocks are getting low, home and foreign, and 
demand is setting in well. The “tin-corner” men have reached a 
certain figure—highest £166—and it is thought that somewhere 
about this will be a permanency. Bookings forward are governed 
somewhat by this. Latest quotations on ’Change at Swansea were 
as follows:—Cokes, 15s. to 15s. 3d.; Bessemer, 15s. 3d. to 15s. 6d.: 
Siemens, 15s. 6d. to 16s.; best, 16s. 6d. to 17s. 6d.; ternes, 26s. to 
28s.; charcoals, 18s. to 22s.; wasters, 6d. to 9d. per box less than 
the quotations for primes.

Shipments at Swansea and Newport continue good. Last week 
at Swansea they were much in excess of production.

The Powells Duffryn Company has put a stop to a very injurious 
custom. In the district, whenever even a slight accident happens, 
the men leave the pit. In one case, at Aberdare lately, this 
entailed a loss to the company of £31 10s., and four men were 
accordingly prosecuted for leaving work without notice. The 
decision of the magistrate was 5s. and costs.

Latest coal quotations are, steam, 8s. to 9s. 6d.; bunkers, 6s. 9d. 
to 8s., according to quality. House coal quotations firm, and 
advancing.

Rhondda No. 3 in good demand. Coke firm, and in request. 
Pitwood improving.

and is down in price in that market. Forge pig is as brisk as can 
be, and below M. 47 is not easily procurable; 46'50 is offered at 
once freely. Large lots for tlio second quarter of next year are 
already disposed of. Foundry finds pretty good sale at M. 49 to 
56 for No. 3 basic is in moderate demand at M. 44, and Bessemer 
goes off steadily at M. 49 to 51, whilst Luxemburg forge is lively 
and in good demand at M. 34 to 36, and oocasionally higher, free 
on trucks at works. The rolling-mill masters keep up a buoyant 
appearance ; native demand is pretty good, prices are steady and 
remunerative, and the works are pretty regularly employed, 
though no doubt part of the output is going into stock, 
as specifications do not come in fast enough to counter
balance tho production. Export is not at all what is desired. 
Some think it is caused by the advanced prices, while others 
maintain that the German iron can hold its own in quality against 
all competitors; that its goodness has now been discovered by 
foreign buyers and users; and that the price is a secondary con
sideration. The latter view is perhaps a little too optimistic. 
Hoop iron continues in brisk request, and the tendency of prices is 
upwards. Boiler plates, at the old price of M. 150, are in slightly 
better demand. Sheets are in the same position as last week, the 
trade very active, and below the old price of M. 142 are not procu
rable ; no rise has yet been announced by the convention, but one is 
shortly to be declared. Tin-plates have now been raised M. 2 per box 
since the first advance of tin began. In the first ten months of this 
year the export of them has only amounted to 2281. against 1871. last 
year for the corresponding months; so competition from the 
quarter is not very formidable. The import has been thirty times 
as much. With regard to wrought iron tubes, till not long ago an 
English speciality, the figures are more significant, for in the same 
ten months 18,0961. were exported against 15,7091. the year 
previously. Wire rods have decidedly been more animated the 
last week or so, and America has again placed some large orders 
here. The foreign trade in general is more active and prices 
have hardened, and it is almost certain that the new sales 
office will raise the present base prices very soon, 
wire and wire nails are seeking to place orders, and p 
have risen. Iron wire rods are noted M. 116 and higher ; di 
iron and steel wire, 135 ; and steel rods, 115 on trucks at works 
stations ; wire nails, 145 p.t. The wire nail convention, the most 
recent in the list, is on the point of completion. The light chain- 
makers of Westphalia are endeavouring to form a union with those 
of Rheinland, Silesia, and South Germany, and a preparatory step 
will be to raise the prices in harmony with those of wire rods. 
Large lots of steel rails and sleepers have been, and are still about 
to be given out all over the country. The prices of those already 
tendered for have varied from M. 118 to 122p. t. at works. It appears 
England exerts such a pressure abroad that Germany has little to 
hope for in the competition, as lately seen in Italy, unless bad 
times should return, and the works have little to do at home. 
The two new steel works, branches of the Bochum Steel Com
pany, Westphalia, in Italy and Spain, appear to be doing well 
from the reports received. The Savona works have just received 
orders for 12,000 t. of rails at 175f. and 179f. p. t. at works, which 
amounts to 2,000,000f.; and the works at Seville have received 
from the Spanish Admiralty orders for material for the marine for 
upwards of 300,000f., with more in expectation, 
hoped English works are on the qui vine in these quarters. The 
wagon works are experiencing an influx of orders, and the machine 
and constructive iron works in general are so far well employed 
that complaints on this score are not so rife as formerly ; but the 
less said about profits on working, as a rule, the better.

The Rhenish and Silesian zinc rollers have raised the base price 
of sheets M.15 p. t., and it is reported that the output of all the 
spelter zinc works is contracted for to the second quarter of next 
year.

After months of one of the lowest Rhines known, a moderate 
flood has set in, so the coal trade has become very active. How
ever, no change of price in coal is observable, though coke has 
gone up a little. It is satisfactory to note that England has sent 
more coal to Holland from January to October this year, namely, 
225,475 tons, against 210,530 for the corresponding period of last 
year, in face of the fierce competition of Belgium and this country.

It would appear as if the stringency of the new English trade
mark law had not till now been sufficiently observed or appreciated 
by exporters on this side, so the syndicate of merchants of Berlin 
is about to have the principal regulations published and circulated. 
This, it is to be hoped, will have a deterrent effect, but those who 
practice habitually such crooked ways are very ingenious, and a 
sharp watch in every quarter will still have to be kept up.

Buyers of 
rices
rawn

NOTES FEOM SCOTLAND.
(From our own Correspondent.)

Since last weekly report the Glasgow pig iron warrant market 
has been in an unsettled state. The upward movement in 
prices was checked last week when warrants had reached 44s. 10d. ; 
they have fallen about 2s. 6d. a ton, and the fluctuations have been 
frequent. The fall in price is ascribed to holders realising, and 
there is an impression that, owing to the general improvement in 
trade, the prices will again advance, particularly as they reached a 
considerably higher figure a year age, when there was apparently 
much less reason for an upward movement. The past week’s ship
ment of pigs were 8868 tons, as compared with 4539 in the same 
week last year. Of the exports, 1550 tons went to Italy, and 1355 
to the United States. There are now 85 furnaces in blast, against 72 
at the corresponding date. Two furnaces have been finally put out at 
the Monkland Ironworks, where the production of pigs is to be 
entirely discontinued. The stock in Messrs. Connal and Co.’s 
Glasgow stores is still increasing at the rate of about 1500 tons a 
week.

The prices of makers’ iron are unsteady and rather easier 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, is quoted at 48s. 6d.; 
No. 3, 45s. 6d.; Coltness, 53s. and 45s. 6d.; Langloan, 51s. 6d. and 
45s. 6d.; Summerlee, 51s. 6d. and 45s.; Calder, 49s. 6d. and 43s.; 
Carnbroe, 46s. and 43s.; Clyde, 46s. 6d. and 43s.; Monkland, 
45s. 6d. and 43s.; Govan, at Broomielaw, 44s. 6d. and 41s. 6d.; 
Shotts, at Leith, 49s. 6d. and 46s. 6d.; Carron, at Grangemouth, 
538. 6d. and 42s. 6d.; Glengarnock, at Ardrossan, 49s. and 43s.; 
Eglinton, 44s. and 42s.; Dalmellington, 45s. and 43s.

The Spanish ore trade is active, and large purchases have been 
made by Scotch smelters. I he current rate is 14s. 9d. to 15s. per 
ton delivered in Clyde over next year.

A number of additional orders for steam and sailing vessels, 
chiefly the former, have been placed with Clyde builders in the 
course of the week. The tonnage on hand is estimated at about 
180,000 tons, which is about 80,000 more than has been available 
at the beginning of a year for several years back. Marine engi
neers, plate and tube makers, ship furnishers, and others, are 
benefitting by the activity that prevails in the shipyards, and if 
the wages question can be kept from causing difficulty an active 
time is assured for the Clyde during the next six months at least.

In the malleable iron trade there is continued animation. This 
branch had been so long in a backward way that old firms had in 
not a few cases given it up altogether, deeming it better and more 
profitable to restrict themselves to the manufacture of pig. The 
consequence is that the effective malleable works are few in 
number, and at present they are nearly all as busy as possible. 
Since last week prices have been advanced about 5s. a ton, and 
although the backward turn in pigs and the continued addition to 
stock both here and in Cleveland may have a quieting effect, the 
present idea is that, owing to the amount of work on hand, the 
present rates may possibly be maintained for some time. Mer
chants quote best bars at £5 7s. 6d,; common bars, £5 ; angle rivet 
iron, £5 ; nut iron, £4 15s.; and plates, £5 12s. 6d.; 
per cent, discount. Shipping orders are somewhat scarce, but the 
inquiries are of such a character as to lead merchants to expect 
that a better foreign business may be experienced.

Several Glasgow firms have combined to secure freights at 
Cardiff for about 100,000 tons of Bilbao ore for delivery next year, 
the rate paid being rather more than Glasgow brokers quote at 
present.

Private advices from New York to merchants here state that the 
business in steel blooms, billets, and sheets cannot bo placed there 
at the quotations wired from this side, as rates in America are 
weaker rather than stronger.

There is more animation in the coal trade, and about 3d. a ton 
of an advance is being obtained by coal-masters for household 
coals. As yet shipping qualities are without material change.

It is to be

AMERICAN NOTES.
(From our own Correspondent.)

New Yoek, December 9th.
The situation in the industries throughout the United States is 

even more favourable than a week ago, owing to the booking of a 
great many orders from railroad companies, manufacturers, 
founders, and manufacturing interests generally. More or less 
business has been held back all along in view of the possibility of 
weaker prices, but the demand for the past week or so shows that 
consumers have about made up their minds to run no further 
risk. Throughout the Mississippi Valley a great deal of new busi
ness is coming forward. The wheat supply is not very heavy. 
There is a serious falling off in corn, and the cotton crop will not 
show that increase which manufacturers would like to see in the 
interest of lower prices. The agricultural area has been consider
ably expanded throughout the States during the past four or five 
years, but on the other hand, the production of wheat, corn and 
cotton per acre has fallen off, and the earnings of the agriculturists 
have actually fallen off. Tin has advanced 50 per cent, within six 
months. Copper is steadily moving up. Lead and spelter are 
20 per cent, higher than three months ago. Petroleum certificates 
have reached the highest figure of the year—76c. Grain staples 
have advanced, wheat, 3c.; corn, 5c.; oats 2c. These straws show 
which way the wind is blowiug. The iron trade all along the 
Atlantic coast is in a very vigorous condition. Mills and furnaces 
are all on full time, and orders are coming in for the winter’s out
put. Prices are strong on account of the increasing cost. Margins 
are a little closer. Southern iron furnaces are selling all they can 
make in the Mississippi Valley instead of along the Atlantic coast 
—that is, the production goes to the interior of the country instead 
of to the sea-coast. Rails are quoted at 32dols. 50c. to 33 dols. 50c. 
at mill. American Bessemer, 18 dols. to 19 dols. ; foreign, 20 dols. 
to 21 dols.; steel blooms, nominally 29 dols. Very few orders are 
going abroad. Business of all kinds is in good shape. The winter 
will be an open one, according to weather prophets, and this will 
be favourable to activity in all sections. A great deal of house 
and mill building is projected, and building material of all kinds is 
very firm in price. The anthracite coal trade is extremely active, 
and all anxiety as to an absolute scarcity is over. Rail makers 
expect to sell very large quantities of rails during the coming three 
months. As to the extent of railroad construction next year 
high authorities are not in accord. Public sentiment is being 
aroused throughout the States as to the importance of Government 
action in the building up of American shipping. It is quite 
probable that a law will pass Congress facilitating American owner
ship of vessels, but there is such a difference of opinion among politi
cians that no great expenditure by the Government can be relied upon. 
The tariff question is also said to occupy the attention of politicians. 
The rank and tile of the democratic party would prefer to leave 
tariff duties where they are, but the leaders are determined, if 
possible, to force the reduction of tariff duties to an issue. They 
say the policy will probably jeopardise democratic success in the 
presidential canvass. Republican politicians are quietly en
couraging them in their course, knowing that out of the distrust 
and discontent which will result, they will have better opportuni
ties of regaining political power.

NOTES FROM GERMANY.
(From, our mm Correspondent.)

The iron markets show again this week the same firm tendency, 
and there is every reason that they should remain so for a con
siderable time to come, or even develope themselves more favour
ably, always excepting political disturbances. The demand con
tinues ample and prices are stable, on account of the effect pro
duced by the various conventions, and at present unsteadiness 
either to the one side or the other is not anticipated, the better 
notations on American and other foreign markets having also a 
share in this. This firmness has found clear expression too on 
’Change, and on the share markets.

The Silesian market still manifests animation; the pig iron pro
duction finds ready sale; four works have disposed of the whole of 
their output till the termination of the pig iron convention at the 
end of 1890, at M. 53, whilst last week’s current price was 
M. 50 p.t.; dealers in wrought iron are purchasing freely, so that 
all the mills are well engaged, including also the foundries and con
structive works generally. As the steel works have 
their share of the large State railway orders lately awarded, they, 
like their competitors in Westphalia, are satisfactorily employed.

Neither in Belgium nor in France has any special change or 
improvement taken place since last report; both markets, however, 
are firm. The Cockerill Company is about to make a second 
attempt to procure work from China and Japan, as the first mission 
failed, and is sending out this time M. Nieuwenhuyse, engineer, 
for the purpose.

As specially regards the Western districts, the trade in ores has 
developed and is more animated ; and, as was before remarked as 
likely to happen, the former trade in foreign mineral has now 
mostly been transferred to the native sources, and Siegerland, Nas
sau, and Luxemburg ores now find ready sale in Westphalia. The 
cessation of the competition of Spain, and the increased demand for 
native ores through the consolidation of the pig iron convention, 
have tended to stiffen prices, and they have advanced a little, 
Luxemburg minettes, now largely consumed in Westphalia, being 
noted at M. 2 TO for grey ; roasted, 2'50 ; and red calcareous, 3’20 
p.t. at mines. Again an attempt to form another pig iron 
tion, or rather a common sales office, which is nearly sure to be 
accomplished, is to be noted, namely, in the Siegerland, where 
twenty-six blast furnaces are in full work. This was scarcely 
required in order to improve the pig iron trade, which was excel
lent as it was, but still it has had the effect of strengthening the 
situation. Spiegel iron, which is, so to say, on the Continent still 
only made in the Siegerland, the place of its origin, has been raised 
M. 1 p.t., and now stands at M. 51 to M. 52 for the lowest grades, 
which are firm and find good sale at home, but the higher grades, 
which mostly go to America, are dull, as little is being exported

all less five
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WALES AND ADJOINING COUNTIES.
(From our own Correspondent.)

Thebe is a healthier character about the coal trade, and though 
totals did not quite touch 150,000 tons foreign exports at Cardiff 
last week, yet wind and weather were charged with the cause, and 
coalowners on the whole are satisfied that the improvement of late 
is fairly sustained. This may be expected to continue. An im
provement in iron such as is taking place is generally accompanied 
by a change for the better in general industries, and coal always 
follows. I note, too, an anxiety to keep the foreign coaling sta
tions well stocked. Foreign affairs are regarded as critical, and 
coalowners do not forget that every war, from that of the Crimea 
to the Franco-German, brought a tide of prosperity to the coal 
trade in Wales. Large tonnages are being sent to Gibraltar. On 
one day this week from Cardiff and Newport, between 6000 and

conven-
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17,297. Stamping Measures, W. L. Evans, Cardiff.
• 17,298. Electro-pneumatic Action, E. H. Suggate,

17.203. Water Meters, E. Schlindler, London.
17.204. Sieve, J. Doughty.—(F. W. Blows, India.) _
17.205. Fasteners for Windows, T. Bailey, jun., 

London.
17.206. Water-closet Apparatus, A. J. Hopkins, 

London.
17.207. Screw Caps of Lubricators, T. F. Braime, 

London.
17.208. Connecting the Ring of a Landing Net to the 

Handle, T. H. Gould, London.
17.209. Switch and Electric Lamp Support, J. Wil

ling, jun., and A. D. Douglass, London.
17.210. Automatic Lock, H. Moore, London.
17.211. Distributing Fertilisers, W. Schmidt and

F. B. Spiegel, London.
17.212. Escapement and Releasing Mechanism, F. 

Foster, London.
17.213. Hot-water and Steam Radiators, J. Russell, 

London.
17.214. Engraving Machines, J. Bryce, Glasgow.
17.215. Friction Clutch, T. Bailey and J. Cook and 

Son, London.
17.216. Warp Lace Machines, W. Start, jun., London.
17.217. Shirts, &c., G. Templeman, London.
17.218. Oil, &c., Burners, R. Wallwork and A. C. 

Wells, Manchester.
17.219. Making Water Cans, &c., W. J. Howcroft, 

London.
17.220. Filters, P. A. Maignen, London.
17.221. Counterbalancing Haulage Ropes, R. H. 

Arthur, London.
17.222. Driving Gear of Tricycles, &c., J. S. Kerr, 

Glasgow.
17.223. Reflecting Gas and other Lights, J. Cobbe, 

London.
17.224. Vivarium, W. Henley,
17.225. Switchback Railways, A. Barnes, London.
17.226. Safety Hooks, H. J. liaddan.—(H. Guarra- 

cino, Ottoman B'mpire.)
17.227. Rulers, H. J. Haddan.—(H. Guarracino, Otto

man Empire.)
17.228. Chain Wheels, &c., C. Thompson, London.
17.229. Bottle Stoppers, J. J. Vanderford, London.
17.230. Ventilators, Blowers, &c., H. Kraomer, 

London.
17.231. Distribution of Electricity, H. Edmunds, 

London.
17.232. Protecting Electric Circuits, W. T. Glover 

and H. Edmunds, London.
17.233. Spring Rollers for Window Blinds, G. D. 

Peters, London.
17.234. Frilling, C. G. Hill, London.
17.235. Armatures for Dynamo-electric Machines,

E. J. Paterson and C. F. Cooper, London.
17.236. Baking Ovens, J, Mason.—(J. E. J. L. Mounie, 

France.)
17.237. Signal Alarums for Locomotives, D. Drum

mond, London.
17.238. Cooking Stoves or Ranges, M. E. Owen, 

London.

THE PATENT JOURNAL.NEW COMPANIES.
London.

17.299. Gardener’s Tablet, C. Longbottom, Bradford.
17.300. Alarm Valves for Steam Boilers, J. E. Slack, 

Manchester.
17.301. Automatic Sale of Scents, Ac., E. Thomas, 

London.
17.302. Spades, H. McC. Alexander, Cheltenham.
17.303. Ink Pad, C. H. Green, London.
17.304. Carriers for Pneumatic Tubes, F. B. Welch 

Manchester.
17.305. Appliance for Reading, J. Jameson, Newcastle- 

upon-Tyne.
17.306. Non-conductors, E. T. Atkin, Sheffield.
17.307. Gristle Tanned Raw Hide, J. Taylor, Roch

dale.
17.308. Water Bottles, J. P. West, Horsham.
17.309. Knife Cleaners, D. Shaw, Brighton.
17.310. Fog Signalling, E. Walsh, Isle of Man.
17.311. Disinfecting Apparatus, J. Robertsliaw, Man

chester.
17.312. Baker’s Firf.-box, W. Begg, Sale.
17.313. Preserving Milk, J. M. Dowden, London.
17.314. Paddle-wheels, W. Alexander, Glasgow.
17.315. Bricks or Blocks from Coal Dross, L. A. 

Brode, Glasgow.
17.316. Treating Ores, H. Aitken, Glasgow.
17.317. Box Nailing Machines, A. Bridgman and

R. J. Hodges, London.
17.318. Wrapping and Packing Butter, Ac., C. G. 

Sorensen, London.
17.319. Anchors, W. L. Byers and J. B. Storey, 

London.
17.320. Lighting Electric Lamps, C. Auty, London.
17.321. Combination Stand, P. R. Allen, London.
17.322. Cleaning Cotton or other Fibres, J., R., and 

J. Greenhalgh, London.
17.323. Hydrants, J. Hanford, London.
17.324. Consumption of Smoke, &c., J. Southwick, 

London.
17.325. Smoothing Irons, J. A. Bourry, London.
17.326. Opening and Closing Fanlights, J. Hill, 

London.
17.327. Beer Machines, P. Gaskell and J. Young, 

Birmingham.
17.328. Locks, J. Schubert, London.
17.329. Cases for Pencils, Ac., J. Y. Johnson.—(//. 

Berobzheimer, United States.)
17.330. Trouser Clip, T. H. H. Cauty and T. Grob, 

London.
17.331. Cigar-making Machines, F. Haehnel, London.
17.332. Chest Protectors, M. B. Scott, Glasgow.
17.333. Cash Tills, G. R. Stokes, W. Loney, and T. M. 

Favell, London.
17.334. Fire-arms, T. S. Heffer, London.
17.335. Sewing Machines, I. Hendrickx, London.
17.336. Feed-water Injectors for Boilers, W. Wentz, 

London.
17.337. Dye Colour for Lace Gauzes, Ac., C. J. Cox, 

London.
17.338. Miners’ Safety Lamps, Ac., E. Bainbridge, 

Sheffield.
17.339. Petroleum Engines, W. W. W. Moore 

London.
17.340. Ointment, J. Thomson, London.
17.341. Apparatus for Exhibiting Views, G. Hughes. 

—( V. Bonnet, II. Lissagaray, and A. and A. Richard, 
France.)

17.342. Fumigator, W. Finch, London.
17.343. Finishing and Filling Cartridge Cases, G. 

Hone, London.
16.344. Chairs, H. H. Lake.—(L. Dommartin and Dioste, 

Jits, France.)
17.345. Fire-arms, Sir H. St. J. Halford, W. E. Met- 

ford, and A. Greenwood, London.
17.346. Vegetable Substances, A. J. Boult.—(/. B. 

Lehmann, Switzerland.)
17.347. Ammonia, E. Meyer, London.
17,34S. Primary Lights, E. Robbins, London.
17.349. Dental Engines, S. Pitt.—(A. Weber, United 

States.)
17.350. Sights for Ordnance, T. Nordenfelt, London.
17.351. Breech Mechanism for Guns, T. Nordenfelt, 

London.

Condensed from the Journal of the Commissioners of 
Patents.The following companies have just been regis

tered :—
Application for Letters Patent.

*** When patents have been “communicated" the 
name and address of the communicating party are 
printed in italics.

Bath and District High Level Waterworks Com
pany, Limited.

This company proposes to acquire, carry on 
and extend the waterworks situate at Midford 
and Combe Down, near Bath. It was registered 
on the 8th inst., with a capital of £20,000, in £10 
shares. The subscribers are :—

13th December, 1887.
17.115. Tubbing, W. L. Purves, London.
17.116. Brush or Broom Handles, W. P. and T. Fox, 

Sheffield.
17.117. Saddles, J. B. Brooks, Birmingham.
17.118. Windows, A. Lever, J. T. Pearson, and T. 

Richmond, London.
17.119. Forming and Shaping Metals, A. Paterson, 

London.
17.120. Button-holes, H. J. Allison.—{The Harris 

Button Hole Attachment Company, United States.)
17.121. Sash Locks, J. T. Lister, London.
17.122. Pressing Tobacco Down in Pipes, W. H. Welsh

man, Birmingham.
17.123. Stretching Trousers, Ac., H. J. Morris, 

London.
17.124. Mowers, J. MacGregor, Glasgow.
17.125. Glass Plates, A. D. Brogan and A. M. Malloch, 

Glasgow.
17.126. Screw Gill-boxes, J. Stake, Halifax.
17.127. Tempering Steel Wire, J. and H. Law, 

Halifax.
17.128. Brakes, R. Simpson, Birmingham.
17.129. Keyless Watches, H. East and F. L. Turner, 

Birmingham.
17.130. Glazing Roofs of Stations, &c., T. R. Shelly, 

Smethwick.
17.131. Actuating Vacuum Brakes, W. H. Blakeney, 

Dundee.
17.132. Tea-pots, S. Gibson, Longport.
17.133. Showing Optical Illusions, A. P. Wire, 

Essex.
17.134. Boiler, D. B. Morison, Hartlepool.
17.135. Imperviable Cane for Bass Brooms, J. Griffin, 

London.
17.136. Cisterns, A. Carter, Liverpool.
17.137. Bows for Stringed Instruments, C. R. 

Betjemann, London.
17.138. Voltaic Induction Apparatus, R. II. Courtenay, 

London.
17.139. Covering Wire for Hat-shapes, A. Horowitz, 

London.
17.140. Damp-proof Soles for Slippers, R. J. Baggaley, 

London.
17.141. Ventilating Fans, J. S., T. A., and E. R. 

Walker, Liverpool.
17.142. Nail-sets, P. Jensen.—(V. P. Cowl, United 

States.)
17.143. Pile Fabrics, J. Worrall and J. Kershaw, 

Lond
17.144. Regulating Supply of Water, H. W. Heale, 

London.
17.145. Vans for Carrying Hay, Ac., H. Rundle, 

Lond
17.146. Needle, O. Heynold, London.
17.147. Combined Shirt, Waiscoat, and Braces, G. O. 

Crowther, London.
17.148. Cattle Cribs, E. Pratt, London.
17.149. Compressing Powdered Substances, J. A. 

McFarran, London.
17.150. Affixing Castors to Furniture, J. U. Hanks, 

jun., London.
17.151. Gravitation Railways, A. W. McMurdo, 

Glasgow.
17.152. Machine and Heavy Guns, A. M. Maude, 

Glasgow.
17.153. Filters, Ac., F. H. Urry and O. Trimming, 

London.
17.154. Tubing, G. F. Sheath, London.
17.155. Incandescent Electric Lamps, T. A. Edison, 

London.
17.156. Purifying Alloys of Manganese, J. Bedford, 

London.
17.157. Batteries, H. H. Lake —(J. 0. Whitten, United 

States.)
17.158. Steam Boilers, H. H. Lake.—(N. H. Daniels, 

United States.)
17.159. Planing Metal, J. Y. Johnson.—(W. Sellers 

and J. S. Bancroft, United States.)
17.160. Lamps, H. Salsbury, London.
17.161. Ventilating Carriages, W. Sherman and G. 

Cordwell, London.
17.162. Metallic Plates, C. Salcherand H. Schwerts- 

chlag, London.
17.163. Shafts of Carriages, Ac., C. A. Sundgren, 

London.
17.164. Shoes, A. and J. Lion, London.
17.165. Land Rollers or Clod Crushers, W. Jones, 

London.
17.166. Ornamenting Articles with Plush Velvet,

S. H. Levi, London.
17.167. Explosives, J. Y. Johnson.— (E. C. Glaser, 

Germany.)
17.168. Valve Gear for Motive Power Engines, D. 

Joy, London.
17.169. Coating Metal Plates with Tin, &c., D. 

Edwards, R. Lewis, and P. Jones, London.
17.170. Mounting Guns, T. Nordenfelt, London.
17.171. Chains for Working on Chain Wheels, F. 

Ley, London.
17,172 Sail Hanks, T. O’R. Jameson, London.
17,173. Sale and Delivery of Articles on tho Inser

tion of Coins, W. H. Davis, London.

Shares.
J. F. Stilwell, Dover, engraver...................................
W. Stephens, Bath....................................................
J. D. Young, Bath............................................................
W. F. Gould, Bath, outfitter ...................................
J. Day, Bath, engraver...................................................
E. F. Day, 25, Collingham-gardens, S.W.................
C. R. Stephen, 110, Jermyn-street........................

The first directors are Messrs. Player Isaac, 
Josiah Thomas, and W. S. Loder. Mr. Joseph 
Day is appointed managing director.

1
1
1
l
1
l
1

Great She Gold Mining Company, Limited.
This company was registered on the 12th inst., 

with a capital of £450,000, in £1 shares, to pur
chase 143 gold mining claims in the De Kaap 
Goldfield, South African Republic, with water, 
timber, and other rights. The purchase is sub
ject to an agreement with William Wynn Ken- 
rick—as attorney for the Great She Gold Mining 
Syndicate—William Robert Taylor, Maynard 
Roberts, and Edward Slater. The subscribers 
are:—

T. Shepherd, 5, Acacia-road, St. John’s Wood,
clerk ............................................................................

A. K. R. Ramsay, 2, Metal Exchange-buildings,
chartered accountant ................... ...................

W. Martin, 12, Poplar-grove, West Kensington
Park, clerk....................................................................

G. J. Offer, 5, Bismarck-road, Highgate, clerk ..
A. G. Beveridge, Hornsey Park-road, N., clerk ..
A. T. Havers, 40, Palace-street, S.W , clerk .. ..
C. K. M. Smith, 11, Brixton-road, clerk

The articles of association refer to the pro
spectus for the names of the first directors. 
The number of directors is not to be less than 
three, nor more than nire; qualification, 250 
shares each; remuneration, £1500 per annum. 
The vendor is empowered to nominate two 
directors.

London.

Shares.

1

1

1
1
1
1
1
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17.239. Locking Device for Covers of Rotating 
Shafts, W. Taylor.—(F. Lejeune, Austria.)

17.240. Purifying and Circulating Water in Steam 
Boilers, J. C. Jopling, Sunderland.

17.241. Combined Spanner and Pincers, J. Foster, 
Birmingham.

17.242. Coal Vases, Ac., W. PatricK, York.
17.243. Rolling and Unrolling Maps, Ac., T. P. 

Johnston, Glasgow.
17,214. Combined Reversible Kneeling and Foot

stool, W. G. Barrett, Dublin.
17.245. Revolving Motion connecting Pickers with 

Picking Sticks and Straps in Looms, G. P. Jaques 
and W. Holliday, Leeds.

17.246. Hernia Trusses, J. S. Burgess, Manchester.
17.247. Malt Kiln Floor, C. E. Mumford, Bury St. 

Edmunds.
17.248. Hydraulic Rivetting Machine, R. B. Smith, 

Glasgow.
17.249. Shade Holders for Candles, P. E. Ayton, 

Birmingham.
17.250. Travelling Trucks, Ac., J. Tonry, Wolver

hampton.
17.251. Coffins, A. E. Lloyd, Bristol.
17.252. Dynamite Guns, H. S. Maxim, London.
17.253. Treating Rifle Barrels to Prevent them 

becoming Crooked while Firing, H. S. Maxim, 
London.

17.254. Dyeing, Ac., Yarn, G. W. Liddiard, Man
chester.

17.255. Condensers, D. Herman, Liverpool.
17.256. Tonic Lozenge, Ac., T. Needham, Halifax.
17.257. Cutlery Bolsters, Ac., J. G. Crowther, Shef

field.
17.258. Mounting Stereotype Plates, C. T. Jacobi, 

London.
17.259. Billiard and Dining Table Combined, S. 

Twist, Birmingham.
17.260. Bronzing India-rubber, etc., J. F. Kelly, 

London.
17.261. Blind Racks, W. H. Hazlewood, Birmingham.
17.262. Fixing Sharpened Pieces to Horseshoes, f. 

Ratcliffe, Glasgow.
17.263. Velocipedes, C. Lurie, London.
17.264. Opening Doors, T. J. Hancock, Twickenham.
17.265. Apparatus lor Street Cars, J. Rhodes, Bir

mingham.
17.266. Cigar Cases, J. 8. Rhodes, Birmingham.
17.267. Electric Switch, A. W. Southey and H. 

or, London.
17.268. Preserved Food, M. Frisclier, London.
17.269. Constructing Steam Winches, F. W. Cannon, 

London.
17.270. Walking Sticks, &c., F. J. Biggs, London.
17.271. Water-closet, Ac., Cisterns, J. Honeyman, 

Glasgow.
17.272. Holding or Putting off Ships’ Boats, J. D. 

Morton, Liverpool.
17.273. Manufacture of Chlorine, L. Mond and G. 

Eschellmann, Liverpool.
17.274. Bags, W. P. Thompson.—(IP. H. Kerr, United 

States.)
17.275. Wheels, &c., W. P. Thompson.—(L. Moreau,

Belgium.)
17.276. Cocks for use with Liquids, E. Beauvalet, 

London.
17.277. Reducing Valves, W. L. Wise.— (F. Heuser and 

Co., Germany.)
17.278. Seat Standards for Schools, J. Heywood, 

Ridgefield.
17.279. Boots, E. Quick, London.
17.280. Buttress Thread Screw Tool, E. Breffit and 

Co., London.
17.281. Ornamenting Metal Work, S. Tuddenham, 

London.
17.282. Umbrellas, F. S. Liley, London.
17.283. Artificial Cold, Ac., F. W. Chapin, London.
17.284. Curved Metal PirES, H. Russell.—(A. Boll, 

Germany.)
17,2S5. Curing Smoking Chimneys, H. A. Hancock, 

London.
17.286. Enabling Heights to be Measured, J. Gozncy, 

London.
17.287. Arri.viNO Sand to Prevent Slipping, J. Jeffrey, 

London.
17.288. Compound Castings for Armour-plates, S. 

Siemang, London.
17.289. Trashing, Ac., Sugar Cane, T. Tomlinson, 

London.
17.290. Evaporating Brine, A. Knoop, London.
17.291. Gloves, W. Vaughan, London.
17.292. Inkstands, W. T. Shaw, London.
17 293. Dies, T. Nordenfelt, London.
17,294. Telescope Screw Fastener, C. C. Wright, 

London.

on.
Great Steamship and Hotel Company, Limited.
Registered on the 10th inst., with a capital of 

£40,000, in £1 shares, to trade as shipowners, 
merchants, hotel and tavern keepers, wine and 
spirit merchants, and showmen. The subscribers
are

Shares.
S. W. Coe, Baltic-buildings, Liverpool, steamship

agent .................................................... ...................
A. J. Thomas, Gilwern, brewer...................................
J. R. Thomas, Baltic-buildings, Liverpool, ship

owner .................................................. .. ...................
W. J. Austin, 31, Great George-street, Liver

pool ....................................................................................
A. W. Moulding, 5, South Albert-road, Liver

pool.....................................................................................
F. Harley, City-buildings, Liverpool ................
D. F. Houston, 15, Sweeting-street, Liverpool, 

secretary ....................................................................

Registered without special articles.

1
1

1
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17.352. Bicycles, Ac., G. Patrick, London.
17.353. Governing Speed of Gas Engines, R. Wall- 

work and T. Sturgeon, London.
17.354. Lathes, A. B. Milne, Birmingham.
17.355. Axle Pulleys, A. B. Milne, Birmingham.
17.356. Providing Metallic Objects with a Coating 

of Molten Tin, A. E. Barthel and J. C. J. Moller, 
London.

17.357. Machines for Forming Screws round the Ends 
of Tubes, W. H. Allen, London.

17.358. Hosiery, F. Jackson, Leicester.
17.359. Loose-reed Looms for Weaving, R. Riley, 

Manchester.
17.360. Carriage Whip Holder, J. G. Stidder, Lon

don.
17.361. Shaft Bearings, J. Hopwood, Southport.
17.362. Getting Coal, Ac., L. C. Cox Ravenstone.
17.363. Shaping Ductile Metals to Form ConcavT, 

Ac., Articles, Ac., J. and J. Kirkwood and D. V. 
Kemp, Glasgow.

17.364. Speaking Tube Fittings, H. Coppin, London.
17.365. Cartridges, J. Nicholas and H. H. Fansliawe, 

London.
17.366. Construction of Billiard Tables, S. Abra

hams, Glasgow.
17.367. Preventing Waste and Breakage of Yarn on 

Bobbins, J. Wright, Bradford.
17.368. Stretching Wires of Pianofortes, &c., J. F. 

Vaughan, Birmingham.
17.369. Materials for Surgical Dressings, H. B. 

Appleby, Manchester.
17.370. Separating Liquids from Solid Matters, J. 

8. Sawrey and H. Coleet, London.
17.371. Preventing Motion of Perambulators, &c., 

J. Boylan and J. E. Carter, Halifax.
17.372. Stiffener for the Bottoms of Trousers, L. 

Wacks, London.
17.373. Self-supporting Lawn Tennis Poles with 

Feet, A. Cammick, London.
17.374. Metal Handles for Furniture, E. S. Cope 

and W. Allman, Birmingham.
17.375. Detachable Buttons, E. Korte, Barmen.
17.376. Pipes for Conveying Water, Ac., F. E. Plumb, 

Leeds.
17.377. Stoppers for Bottles, W. and E. Hazlehurst, 

Rochdale.
17.378. Recovery of Bye-products, J. Jameson, New- 

castle-on-Tyne.
17.379. Calico Printing Rollers and Cylinders, 

Ac., W. and J. Thompson and A. F. Macfarlan, 
Glasgow.

17.380. Automatic Pool Indicator, W. Fairservico, 
London.

17.381. Bye-produce, C. H. and R. L. Roeckner, 
Tynemouth.

17.382. Organs, W. G. Clark and M. Hetherington, 
Wallsend-on-Ty ne.

17.383. Gas Tap, M. W. Utting, Liverpool.
17.384. Magazine Guns, A. J. Boult— {M. Hartley, 

United States.)
17.385. Brobs for Flat-bottomed Rails, T. Thomson, 

Liverpool.
17.386. Soles of Boots, W. F. Hart.—(C. S. Larrabee, 

Germany.)
17.387. Wheels of Railway Vehicles, R. Bradsiiaw, 

Manchester.
17.388. Apparatus for Playing Games, W. F. Barrett, 

Liverpool.
17,3S9. Heating by Radiation, A. J. Boult.— (/. 

Wauters and A. Mignot, Belgium.)
17.390. Valves for Steam Generators, M. Wilson, 

Glasgow.
17.391. Gunpowder, T. G. Hart, London.
17.392. Gas-burners, H. J. Davis and H. C. Turner 

London.
17.393. Guide Framing of Gas-holders, S. Cutler 

London.

Kohler Serving Machine Company, Limited.
Registered on the 10th inst., with a capital of 

£50,000, in £1 shares, to trade as sewing machine 
manufacturers and mechanical engineers. The 
subscribers are:—

Shares.
J. A. Oliver, 10, King’s Cross-road, clerk .. .. 1
J. Gray Durant, 5, Guildhall-chambers...................
T. Durant, jun., 5, Guildhall-chambers, solicitor 1
J. Fraser, 5, Guildhall-chambers, clerk..................
H. Ellington, 107, Fleet-street, journalist .. .. 1
E. Kohler, 64, Fore-street, machinist.................. 1
F. W. Thornton, Royal Hill, Greenwich .. .. 1

The number of directors is not to be less than 
two, nor more than seven; the subscribers are to 
appoint the first; qualification, £500 in shares 
and stock.

i

l

Mell
Phonopliore Syndicate, Limited.

This company was registered on the 10th inst., 
with a capital of £90,000, in £1 shares, to pur
chase from Mr. Arthur Rust, of Leicester, certain 
inventions relating to telephony and telegraphs. 
The subscribers are

E. Churchill, 9, Gilbert-street, W.C., electro
metallurgist ....................................................................

J. Cromar, 348, Munton-road, S.E., clerk .. ..
P. Parminter, St. John’s, S.E., clerk ..................
E. M. Drive, Blomfield House, London-wall,

secretary ....................................................................
A. Cunnew, 70, New North-road, clerk..................
8. R. Habben, 71, Coburg-road, S.E., clerk ..
C. D. Kimber, West Hill, Putney, articled clerk

The subscribers appoint the first committee of 
management; qualification, 100 ordinary shares. 
The remuneration of the committee will be at the 
rate of £100 per annum each, with £50 additional 
for the chairman, provided that the maximum be 
£1500 per annum.

14th December, 1887.
17.174. Protecting Boxes without Lock or Key, R. 

Slagg, London.
17.175. Phonographs and Phonograms, G. E. Gourand. 

—(T. A. Edison, United States.)
17.176. Protecting Houses from Burglary, Ac., T. 

Harrison, Alcester..
17.177. Wheels for Grinding, Ac., E. D. Barker, 

London.
17.178. Steaming Hay, Ac., H. Jephson, Derby.
17.179. Flushing Cisterns, Ac., H. G. Frost, Deal.
17.180. Indicating the Direction in which Shafts 

Revolving, W. D. Thompson, Liverpool.
17.181. Hydrated Phosphates, L. G. G. Daudenart, 

Liverpool.
17.182. Cap Bars of Top Rollers of Machines for 

Doubling, &c., Yarn, C. W. Lancaster, Halifax.
17.183. Clips, Ac., G. Wilkinson and D. A. Brcmner, 

London.
17.184. Blades of Skates, M. W. Maylard, Croydon.
17.185. Stop Motion for Looms, C. Bedford, Halifax.
17.186. Ornamenting Metallic Surfaces, R. E. 

Hides, Sheffield.
17.157. Thin Metal Wedge, W. Atherton, Todmorden.
17.158. Mattresses, E. J. Bates Liverpool.
17.189. Preventing Air and Dust Passing under 

Doors, F. Cook, Halifax.
17.190. Cups or Fliers of Spinning Machines, G. 

Glydon, Birmingham.
17.191. Decorating Furniture, A. L. Bayley, Sutton 

Coldfield.
17.192. Automatic Coupling of Railway Carriages, 

T. Reeves.—(G. D. Pearson, Canada.)
17.193. Boiler Muffles, J. Pursall and W. Lister, 

Birmingham.
17.194. Sleeve Holder and Cuff Protector, S. S. 

Watts, Birmingham.
17.195. Lamps, R. Grindle, Birmingham.
17.196. Pumps, J. Anderson, Dundee.
17.197. Fixing Ornamental Substances, A. L. Bayley, 

Sutton Coldfield.
17.198. Fasteners, B. C. Sykes and G. Blamires, 

Halifax.
17.199. Drying Stoves, J. H. Shorrock, London.
17.200. Sack Holder, J. Caldwell, London.
17.201. Economising Fuel in Furnaces, W. Gaskell, 

London.
17.202. Wheels, Ac., T. Cavcney and C. Wrench, 

London.

Shares.

1
1
1

1
1 are
1
1

Pontifex and Wood, Limited.
This is the conversion to a com 

neering business carried on by 
and Wood, at Shoe-lane, Mill wall, and elsewhere. 
It was registered on the 14th inst., with a capital 
of £100,000, in£l shares, whereof 400 are founders’ 
shares. The subscribers are:—

pany of the engi- 
Messrs. Pontifex

Shares.
*E. A. Pontifex, Shoe-lane, engineer ...................
*E. L. Pontifex, Shoe-lane, engineer ...................
*M. Pontifex, St. Andrew-strect, E.C., solicitor.. 1
H. W. Neild, Shoe-lane, engineer..........................
C. Major Dain, Shoe-lane, market clerk..................
IV. Scott Metzner, Shoe-lane, office manager .. 1
Sydney Pitt, St. Andrew-street, E.C., solicitor .. 1

The number of directors is not to be less than 
three, nor more than twelve; the first are the sub
scribers denoted by an asterisk and Messrs. Wm. 
Pontifex and Austin Joseph King. The remune
ration of the ordinary directors will be £200 per 
annum.

1
1

i
1

16f/t December, 18S7.
17.295. Rollers for Drawing or Roving Machines, 

J. Wilcock and F. Pearson, London.
17.296. Registering Photographic Printing Frame, 

W. H. Frestwich, Louden.



uncoiled and fed into the roll train, substantially as 
set forth. (2) In a metal rolling plant, the combina
tion, with the first stand of rolls B in a roll train, of 
the coiled billet heat-retaining box A, located in front 
of and close to said stand of rolls, said box provided
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with interior rotary drum j and having delivery open
ing e, substantially as set forth.

370,501. Fortification for Coast and Harbour 
Defence, T. L. Slurtevant, Framingham, Mass.— 
Filed November 30th, 1885.

Claim.—A system of fortification consisting of bat
teries floating in a body of water enclosed practically
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upon all sides by an unbroken belt of earthwork sur
rounding and protecting it, substantially as and for 
the purposes hereinbefore set forth.
370,523. Rolling Mill Plant, C. B. Beach, Cleveland, 

Ohio.—Filed February 13th, 18S5.

1370.523.1
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Claim.—As a new article in metal rolling, a coiled 
billet, substantially as set forth.

370,657- Breech-loading Ordnance, G. Quick, Chip
ping Campden, Gloucester, England.—Filed January 
15 th, 1887.

Claim.—(1) In combination with a breech-loading 
gun having a transverse opening to permit the breech
block to be slid transversely to axial position in the 
breech of the gun, a breech-block having opposite 
parallel plane surfaces and intermediate screw sections, 
which latter engage corresponding sections in the 
breech chamber of the gun. (2) The improved breech
loading gun, having, in combination, the body A, pro
vided with a recess B and guide c, means, substan
tially as set forth, for opening and closing the breech, 
locking lever E, mounted in the end of the breech- 
screw lever, firing lock F, actuated by the locking 
lever, chamber Q, extractor plate q, located at the rear 
of the chamber, and the two-armed and toothed

pliery thereof, and a blade, b, placed to cover said 
frames and tie them together, substantially as shown 
and described.

370,396. Process of Securing Rubber Tires in 
Wheel Rims, T. B. Jeffery, Chicago, III.—Filed 
October 1th, 18S6.

Claim.—The hereinabove-described process of fasten
ing rubber tires upon wheels, which consists in, first, 
rotating the wheel with its rim in contact with the 
rim of a secondary wheel which runs in the cement; 
next, rotating the wheel with its cement-covered rim

1370.356.1
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in contact with cement-dressing devices shaped con
formably to the tire which is to be cemented on to the 
rim; thirdly, stretching the tire over the rim; 
fourthly, heating the rim sufficiently to make the 
cement yield to the tire; and, lastly, revolving the 
wheel, with its tire exposed to radial pressure, while 
the cement is cooling, substantially as set forth.

370,405. Injector, IF. It. Park, Taunton, Mass.— 
Filed September 13th, 1886.

Claim.—In combination, the steam supply C, the 
chambers A and B, the double valve ab, the pas
sage a2, leading from chamber A, the water supply D,
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nozzle G, the tube g, open to the water supply, not 

only at the mouth, but also at g1, and the nozzle H 
and the tubes h h1, all arranged and operating substan
tially as described.

the

370,451. Railway Wheel, T. It. Crampton, West
minster, England.—Filed June 7 th, 1887.

Claim.- (1) A railway wheel having the regular or 
plane-surfaced tread bounded on the side next the 
flange by an annular groove, substantially as and for 
the purpose set forth. (2) A railway wheel having 
the regular or plane-surfaced tread bounded by tho

l37Q74sm
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two annular grooves, substantially as and for the pur
pose set forth. (3) A railway wheel having the regular 
or plane-surfaced tread bounded on one or both sides 
by a groove or grooves, and so constructed that its 
bounding edges traverse laterally upon the face of the 
rail and are subject to wear, together with the rest of 
the tread of the wheel, whereby tho tread is prevented 
from wearing hollow or irregular, substantially as set 
forth.
370,508. Bale Tie, F. T. Warburton, Newport News, 

Pa.—Filed August 12th, 1886.
Claim.—The combination, with tho buckle B, having 

a transverse slot with parallel upper and lower sides, 
of the band sections A, having enlarged ends a, said 
slot and band ends being proportioned to each other,

[3 70.508.1
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as hereinbefore specified, that is to say, tho slot being 
wider than the combined thickness of the body of the 
band and one of its thickened ends a, but narrower 
than tho combined thickness of both said ends a, as 
and for the purpose specified.
370,521. Rolling Mill Plant, C. B. Beach, Cleveland, 

Ohio.—Filed April Oth, 1887.
Claim.—(!) In a metal rolling plant, the combination, 

with a train of rolls, of the coiled billet heat-retaining 
box A. said box inclosing a reheated coiled billet as 
the latter, taken from a reheating furnace, is boing
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locking lever located at the breech of the gun, tho 
vent shutter, firing lock actuated by the locking lever, 
primer extractor, extractor lever, arranged and 
operating as hereinbefore cTescribed and shown.

370,725. Slide-valve, T. T. Brown, Chicago, 111.— 
Filed November 21th, 1886.

Claim.—(1) The combination, with a slide-valve 
formed with suitable main and auxiliary exhaust 
passages and a rock-valve seated in said auxiliary 
passages, of an operating arm on this rock-valve, and 
a guide for said arm swivelled upon the steam chest at

1370.725.1
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a point past which the auxiliary valve is carried by 
the stroke of the main one, substantially as and for 
the purpose set forth. (2) The combination, with the 
main valve cl formed with the cored passage c2, the 
chambers d, and the passages dl e el of the rock- 
valve d'2, seated transversely in the main valve and 
formed with the passages d3. the arm /, sleeve or guide 
fi, and the stud f'1, on which it is swivelled, all con
structed and arranged to operate substantially as and 
for the purpose set forth.

370,801. Electric Gas-lighter, J. J. McGowen, 
, Ithaca, N.Y.—Filed February 7th, 1887.
Claim.—(1) An electric gas-lighting apparatus organ

ised with a cock and burner, a primary circuit 
breaker connected to said cock and arranged to close 
the circuit when the gas is turned on, an incandescent 
resistance coil arranged to light the gas, and a secon
dary circuit breaker arranged to break the circuit by 
the heating and consequent expansion by the gas 
flame of some of the parts of said secondary circuit 
breaker. (2) In an electric gas-lighter, in combination

JL
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with the burner B and expansible metallic bar K, the 
spring M, attached to said bar, said spring being made 
of metal less expansible by heat than said bar, and 
arranged to be deflected from a straight line by the 
cooling and consequent contraction of said bar, sub
stantially as and for the purposes described. (3) In an 
electric gas-lighter, in combination with the burner B, 
expansible bar K, and less expansible spring M, 
attached to said bar, the key N Nl, and insulated 
plate N2, said key being rigidly connected to and 
influenced by said spring and arranged to break the 
circuit by the straightening and to close the circuit by 
the bending of said spring, substantially as set forth.

370,865. Device for Protecting Boiler Tubes, IF.
Hague and W. B. Cookson, Pittsburg.—Filed June
22nd, 1887.

Claim.—In combination with a boiler fire tube, tho 
corrugated section c, provided with an outwardly-

(370.865.1
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projecting flange/, and cut or divided along one side 
in the direction of its length, as and for the purpose 
described.
370,867. Harrow, J. T. Hamilton and G. IF. Hamil

ton, Friend, Nebr.—Filed April 20th, 1887.
Claim.—(1) A connecting bar for harrow sections 

having an incline at each end for giving the harrow 
teeth a vertical or inclined position, substantially as

1370,667.1
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and for the purpose specified. (2) The connecting 
bars A, having an incline at each end, in combination 
with the bars or frames C of a harrow, for connecting 
the bars or frames, substantially as and for the pur
pose specified.

Epps’s Cocoa.—Grateful and Comforting.—“By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
properly nourished frame.” — Civil Service Gazette. 
Made simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—“James Epps & Co., 
Homoeopathic Chemists, London.”—[Advt.1
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17.394. Mechanical Telephone Lines, W. H. Munns. 
—(D. M. Monjo, United States.)

17.395. Stop Motion for Warping Mills, B. Cooper, 
London.

17.396. Combustion Stove Grates, R. W. Dickenson, 
Sheffield.

17.397. Damping Stoves, J. II. Shorrock, London.
17.398. Utilising Waste Heat, E. Tapsell, London.
17.399. Locking Nuts, W. P. Wilson, London.
17.400. Thill Coupling, C. E. Struck and J. A. Bald

win, London.
17.401. Securing Radiation of Gas, W. Phelps and 

W. Sirrell, London.
17.402. Printing on Balls, W. L. White, London.
17.403. Lubricant for Mill Rolls, W. Cooke, jun., 

and M. K. Cooke, London.
17.404. Carrying Parcels, I. W. Parmenter.—(C. 

Elliott, United States.)
17 405. Safety Guards, W. J. Lloyd and W. Priest, 

London.
17.406. Straightening Wire, S. Sanders, London.
17.407. Automatically Delivering Goods, G. F. 

Liitticke, London.
17.408. Regenerative Apparatus, B. F. Elderton, 

London.
17.409. Electrical Primers, C. A. McEvoy, London.
17.410. Manufacture of Paper Boxes, E. S. Higgins, 

London.
17.411. Stoppering Bottles, T. Sharpies, T. Schofield, 

S., and J. E. Hall, London.
17.412. Manufacture of Sodium, &c., H. H. Lake.— 

(C. Netto, Germany.)
17.413. Warming Conservatories, &c., C. Toope, 

Lond
17.414. Attaching Buttons to Leather, H. H. Lake. 

— (/. J. Saunders, United States.)
17.415. Measuring, &c., Apparatus, J. G. Lorrain, 

London.

on.
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17.416. Aquatic Roundabouts, A. Pengelly, Ring- 

more.
17.417. Carriage Springs, R. Grindle, Birmingham.
17.418. Steam Boilers, J. M. Stratton, Glasgow.
17.419. Pressure Vacuum Gauges, T. S. Mclnnes, 

Glasgow.
17.420. Portable Hut, J. C. H. Peacocke, East 

Indies.
17.421. Ventilators for Ships, J. Broadfoot, Glasgow.
17.422. Umbrellas, &c., W. Ross, Glasgow.
17.423. Manufacturing Brushes, H. Besson, Lon

don.
17.424. Optometer, F. Robson, Newcastle-on-Tyne.
17.425. Extinguishing Fires, J. Rayner, Halifax.
17.426. Jacquard Machines, W. and H. A. Fielding, 

Manchester.
17.427. Jacquard Machines, J. Leeming and R. 

Wilkinson, Halifax.
17.428. Oil Lamps, J. Linley and J. T. B. Bennett, 

Lozells.
17.429. Hardening the Points of Needle-pointed 

Card Teeth, G. F. Priestley, Halifax.
17.430. Pumps for Gases, &c., M. C. Bannister, Liver

pool.
17.431. Back-hand Buckle, L. F. Wish and C. Ellis, 

London.
17.432. Corsets, A. Lane, London.
17.433. Engines, L. Sanderson, Essex.
17.434. Skates, A. J. Boult.—(A. Diamant, Austria.)
17.435. Automatic Weighing Machines, A. Harris, 

Liverpool
17.436. Measuring Distant Objects, &c., T. Myers, 

Liverpool.
17.437. Pivotting Swing Looking-glasses, W. J. Payne, 

London.
17.438. Fog Signal Apparatus, R. H. Hughes, 

London.
17.439. Boiling Water, 0. de /astro, London.
17.440. Wearing Apparel, F. Kingston, London.
17.441. Hobby Horses for Roundabouts, J. and W. 

Wass, London.
17.442. Forming Surfaces for Advertising, A. Ford, 

London.
17 443. Cigar Holder, II. Machtanz, London.
7,444. Locking Screw Nuts of Bolts, E. P. Prince, 
London.

17.445. Pencil Drawing Compasses, W. Bridge, jun., 
London.

17.446. Fishing Apparatus, O. de /astro, London.
17.447. Paper Walking Sticks, J. H. Clymer, Lon

don.
17 448. Producing Motive Power, A. Fehlen, London.
17.449. Cartridges, E. W. Creocy and S. G. Browne, 

London.
17.450. Needles, R. Sunye and V. L. A. Blumberg, 

London.
17.451. Cranes, W. H. Ridgway, London.
17.452. Projectile, De L. Kennedy, London.
17.453. Apparatus for Casting Ingots, &c., M. Scott, 

London.
17.454. Sewing Machines, F. S. Sharpe and The 

Moldacot Pocket Sewing Machine Company, 
London.

17.455. Lock-stitch Sewing Machines, F. S. Sharpe 
and Tho Maldacot Pocket Sewing Machine Company, 
London.

17.456. Lock-stitch Sewino Machines, F. S. Sharpe 
and The Maldacot Pocket Sewing Machine Company, 
London.

17.457. Electric Safety Lamps, H. E. M. D. C. Upton, 
London.

17.468. Chimney Top, S. Hollyman and J. Horne, 
London.

17,459. Cabinet Folding Bedsteads, F. E. McMahon, 
London.

17,400. Vehicles, J. Stevenson.—(A. and V. Lacanan, 
and F. Garino, France.)

17.461. Photographing, J. Hines, E. and A. Howail, 
Glasgow.

17.462. Delivery of Prepaid Goods C. Walling, 
London.

SELECTED AMERICAN PATENTS.
(From the United States’ Patent Office Official Gazette.)

370,389. Blast or Exhaust Fan, M. Gregg, Rochester, 
N.Y.—Filed April l«i, 1887.

Claim.—In combination with a revolving disc, K, a
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blast fan, similar right and left-hand open frames c, 
secured to said disc and extending beyond the peri-
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