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THE ANTWERP EXHIBITION.

(From our Special Commissioner.)

IN several important Lranches of engineering, Great
Britain is only represented at Antwerp by one exhibitor.
For instance, Messrs. Picksley, Sims, and Co. are the only
English firm who show agricultural machinery. Their

exhibit is neither in the Industrial nor in the Machinery
Hall, but they have alittle Agricultural Show all to them-
selves in a building to the right of the principal entrance,
in the road leading to “ Old Antwerp.” It has probably
been placed in a separate building to allow them to show
the different apphances, and especially the thrashing
machine at work. That which they exhibit is driven by a
10-horse power nominal portable engine. At present it
is only run slowly, 8o as to show the movements ; but it
is intended to thrash with it when the judges desire to
see 1t at work, or on other special occasions.

Messrs. Picksley, Sims, and Co. also show a 6-horse
power portable engine, a 4-horse power semi-portable
with vertical boiler, an 8-horse power vertical engine, but
without boiler, and a 6-horse power horizontal. They
have also chaff cutters, bone mills, a machine for flatten-
ing maize and barley, a turnip cutter, and cake breakers,
as well as a 2.horse power horse-gear, a drill 10ft. wide,
a haymaker, and two reapers, one fitted with self-binder.
The workmanship of all these machines and implements
1s very good, so that manufacturers of English agricultural
machinery are not inadequately represented by one
exhibitor.

In the Machinery Hall, Messrs. De Naeyer and Co., of

Willebroeck, occupy a larger floor space than any other
exhibitor, viz., 20,000 square feet. This is chiefly required
for a complete paper-making plant, capable of turning
out 6 cwt. of paper per hour. The installation com-
mences with pulping machines, the work of which may
be conveniently observed from the gallery which runs
round the Machine Hall. There does not seem to be
anything novel about these, or the mixing vats ; but the
paper machine, 200ft. long by Bft. wide, is very fine. The
paper made in the Exhibition will be of a class suitable
for newspapers; but the machine can produce either
finer or coarser qualities. They also show printing
presses, envelope machines, &c. Another exhibit by the
same firm is an ice-making plant, which is shown at
work. The system adopted is Pictet’s, and the output
24 cwt. per hour.
- The steam required for the motive-power of all engines
in the Machinery Hall is ganern.t-adp in four 250-horse
power boilers, just outside the hall; and these, with the
shafting, steam pipes, valves, &c., have also been supplied
by Messrs. De Naeyer. These boilers are something like
the Babcock and Wilcox; the makers say they are a
modification of the Roth boiler. The peculiarity about
them is the simple manner in which the ends of the tubes
are connected. The joints are made by cast iron caps,
each fitting over two tubes, and held down by clamps
with one bolt in the middle of each, so that there is one
clamp for every two tubes. The usual working pressure
is 110 1b. to 120 Ib., but they can be kept at 150 1b. when
desired. Every steam joint without exception in boilers,
or in the transmission to the different machines, is made
by wrought iron conical rings. These rings, which are
turned very slightly conical at each end, are of all sizes
from 14in. diameter u}gwﬂ.rdﬂ. They are inserted in the
ends of the tubes, which are then screwed up, without
red lead or any packing being used. The joints thus
made are thoroughly satisfactory, as no leakage of steam
can be detected anywhere.

Messrs. John Cockerill and Co., of Seraing, have the
most varied set of exhibits in the Machinery Hall. The
most conspicuous object at their stand is a triple expan-
sion marine engine, 1600 indicated horse-power, for the
s.8. John Cockerill, now in course of construction at their
shipbuilding yard, at Hoboken, just above Antwerp. The
diameter of the high-pressure cylinder is 2ft. 2}in., that of
the intermediate 3ft. 7}in., and that of the low-pressure
oft. 9}in. ; the length of stroke is 3[t. 7}in. The steam
enters the first cylinder at a pressure of 170 1b. per square
inch., The cylinders are steam-jacketed, and are cast
separately, copper pipes being vsed for the steam pipes
and intermediary reservoirs. Piston-rods, crossheads,
connecting-rods, and the columns supporting the front of
the cylinders, are all of forged steel, and the pistons of
cast steel. The air-pump is 2ft. 2}in. diameter, and
1ft. 9in. stroke; it is lined with gun-metal, and the
piston is also of -metal. The feed pumps are so
arranged that they can discharge the water from the
condenser either into a Weir's feed-water heater, or direct
into the boilers. An auxiliary engine, 6Zin. diameter by
6]in. stroke, serves to turn the principal engine when it is
at rest; and another auxiliary engine with two cylinders,
7&in. diameter by 8jin. stroke, and making 350 revolu-
tions per minute, drives a centrifugal pump, for circula-
ting the water of the condenser. This centrifugal pump
is also used for emptying the water ballast tanks. The
diameter of the screw is 17ft. Jin., and that of the shaft
127in. The average speed is 66 revolutions per minute.

essrs. Cockerill also exhibit two ** Frikart " engines ;
a single-cylinder engine, and a triple-expansion. The
machine takes its name from the inventor of the valve

, which may be described as a modification of the
g:"l‘iuu. The single-cylinder engine is not at their stand,
being used to drive a dynamo. It is a horizontal 100
indicated horse-power non-condensing engine, 1ft. 7{in.
diameter by 8ft. 5}in. stroke, and has a normal speed of
70 revolutions per minute. The triple-expansion engine
on this system is also horizontal, tfa high-pressure and
intermediate cylinders being on one side, and arranged
as a tandem compound engine, the low-pressure and the
air pump for the condenser being on the opposite side.
This engine is of 600 indicated horse-power, and has
an average speed of 80 revolutions. The diameter of the
high-pressure cylinder is 1ft. 3}in., that of the inter-
mediate 1ft. 117in., and that of the low-pressure 3ft. 1}in.
The length of stroke is 8ft. 11}in. In each of these engines
the back cylinder cover, guide bars, and crank-shaft

bearings are cast with the bad-gla.te, the weight of the

casting for the low eglrauaure cylinder being about five tons.
The cylinders are all steam-jacketed ; and under the floor
are rec_eglmlan—alm steam-jacketed—for steam passing
from high pressure to intermediate, and from intermedi-
ate to low-pressure cylinder. The first of these receptacles
supplies steam for the jacket of the intermediate cylinder,
and the other for the low pressure. The steam for the
jacket of the high-pressure cylinder is taken direct from
the boiler. Three separate pumps carry off the con-
ii;ﬂaad water from the steam-jackets and return it to the
er.

Another exhibit by the same firm is a compound loco-
motive for the Riazan-Ouralsk Railway in Russia. This
engine, one of forty which are being made exactly alike,
has several interesting features. It is for a metre gauge,
has four wheels coupled, and isto use as fuel the residuum
from the distillation of naphtha. Before being accepted,
they must satisfy the followingtest :—On an incline of 42ft.
to the mile, and five miles long, they must be able to
draw a train weighing 320 tons at a speed of at least eight
miles an hour, without letting either the steam pressure
in the boiler or the water-level in the gauge glass go
down ; the trial to be made with the locomotive working

as an ordinary and also as a compound engine. The
principal dimensions are as follows :—
Diameter of wheels ... ... 2ft. 9din.
Length of wkeel base ... .. . 11ft. Gin,
Diameter of low-pressure cylinder 1ft. 7}in.
Diameter of high-pressure cylinder . . 1ft. lin.
Stroke of piston L 1ft. 33in,
Boiler pressure ... . . 1601b.
Total beating surface . 092 equare feer
PR 0 o o ki) Tk . 21 tons,
Total length over buffers R ¢ X
Total width S . 8ft. 4in.

Tend £,
The tender bas six wheels 2ft. 9din. dia.

Length of wheel base ... 9ft. 2in.
Total length over buffers 17ft. 9in,
WRERE GG, i e a 8ft. 4in.
Capacity, water 1430 gallons,
Capacity, naphtha ve wee aee .o 080 gallons,
Weight in working order, with reservoirs

full . 16 tous,

The change from simple to compound, and vice versd,
can be made instantaneously by the engine-driver without
stopping the train.

Besides these different classes of engines, Messrs.
Cockerill exhibit a model of their principal coal mine near
Seraing, showing the different seams and fissures, with
shafts and galleries. In fart. of the model the overburden
is removed, and a very clear idea is given of the strata of
the coal. To r:n:lzjzlp
their dins:la.y of artillery. This consists of light guns of
the Nordenfeldt type, the largest being for a projectile
din. diameter. They are made of Martin-Siemens steel,
and beautifully finished. The chief recent improvement
consists in the manner in which the recoil is taken up, in
one instance by springs, in others by hydraulic pressure.
They also show the arrangement by which a gun
weighing 34 cwt. can be transported on three horses or
mules, together with twenty-four cartridges, each weigh-
ing 54 1b. Special saddles are made, the first to take the
gun, the second the carriage, and the third the wheels
and axle, each animal having also to carry eight cartridges.
The same size of gun, 1j}in. internal diameter, is used
on the Congo; and in the Congo building a large-sized
rodel of a procession of natives may be seen carrying
the different pieces, boxes of ammunition, &c , as well as
a section of a steel boat also made by this firm.

THE ENLARGEMEXNT OF LIVERPOOL-STREET
STATION, GREAT EASTERN RAILWAY,
No. L

Or all the great lines of railway having termini in the
metropolis, the Great Eastern has the advantage of pos-
sessing an area or territory of its own, the greater part of
which is almost completely secured from the hostile
mcursions of its neighbours and competitors. If we place
a railway map before us, and draw a line from Liverpool-
street through Cambridge and Ely to * The Wash,” at
Lynn, it will be found that the whole of the districts or
country, with one or two insignificant exceptions—Ilying
on the right hand, or eastern side of the line of demarca-
tion—belongs to the Great Eastern Railway system. In
addition to thus holding the keys of our sea gates from
Hunstanton to Southend, it is a matter of universal
recognition that the metropolitan, local, and suburban
traffic which flows into amF out of the Liverpool-street
station attains to a daily record, which is not only unsur-
passed, but unequalled by any railway in the world. We
are not, however, about to eulogise the Great Eastern
Railway system, nor draw flattering comparisons—or
which some might consider invidious—in its favour, in
relation to our other great arterial routes of steamn loco-
motion. Such a course would be as unnecessary as it is
foreign to our purpose. Before proceeding farther with
our subject, we have first to return our thanks to the
directors of the Great Eastern Railway, and to the engi-
neer-in-chief of the line—Mr. John Wilson, M. Inst, C.E.
It is to the latter gentleman we are indebted for the use
of the numerous valuable plans and drawings, which have
enabled us to place before our readers the illustrations
necessary to E:ﬁ)lﬂiﬂ the text of the present and future
articles. It will, we think, be interesting previously to
passing on to the details of the widening of the Liverpool-
street station, briefly to sketch out the salient features
which mark the incorporation, subsequent amalgamations,
and ultimate extensions which chronicle the past career
and progress of the Great Eastern.

Early history.—This railway, similarly to the ma-
jority of our main lines at present terminating in
London, was endowed at its formation with a title
different to that which now pertains to it. Refer-
ring to the railway annals of the early part of the pre-
sent century we find that the Eastern Counties Railway

ete the account I must mention |

Company, now the Great Eastern, may be said to have
been formed in the year 1835, and that its original line
was from London to Colchester, and was partly opened
for traffic in 1839. It may be mentioned that the first
London line, namely, the Greenwich railway, commenced
to run traffic over a portion of its route in 1836. This
proves that the metropolis was by no means altogether to
the front with respect to establishing priority in steamn
communication with the provinces, because the Stockton
and Darlington promoted its first Bill in Parliament in
1818. It was thrown out, a very common occurrence in
those days, and one from which few of our main lines
were exempt. DBetter fortune, however, attended it in the
Session of three years later, and in 1825 the line was
opened to the public. A similarly good fate awaited the
Liverpool and Manchester line in 1830, though its first
Bill, likewise, suffered defeat five years previously. That
the expenses attending the formation and incorporation
of our original large railway companies, both parliamentary
and on other counts, fully sustained their present reputa-
tiongmay be gathered from the fact that in the case of the
Enhrn Counties they amounted to £45,000. This modest
little sum was completely thrown into the shade by the
outlay incurred by its more powerful neighbour, the
London and Birmingham, now the London and North-
Western, which amounted to £75,000, a sumn total in its
turn eclipsed by the Broad Gauge—as it should be—with
its £88,000. Beyond the opening of further railways in
East Anglia, including one in connection with the Cam-
bridge line in 1840, nothing of very great importance
occurred until 1844, when an Act of Amalgamation was
obtained which included the Northern and Eastern Com-
pany, and some smaller systems, under the comprehensive
tatle of the Eastern Counties. Whether it was due to this

amalgamation or other cause, it would appear that even

at this early stage of its existence, the Eastern Counties

evinced unmistakeable indications of material progress,

since a couple of years afterwards, an Act was obtained

for the enlargement of the terminus at Bishopsgate-street.

T'wo years subsequently to this date, the Eastern Counties

amalgamated with, or rather absorbed into its own

system, that of the Norfolk Railway, which had con-

structed the line from Brandon to Yarmouth. In the

same year its capital was united with that of the Northern

and Eastern Company already mentioned, and reached a

joint total of £18,189,166. It was about this time also

that arrangements commenced to be entered into with the

Harwich Steamship Company, the felicitous results of

which are apparent in intercontinental communication

at the present day. About this epoch also, anxious

glances began to be thrown in the direction of the Great

Northern, and * the fear of interference on its part,” as

the chairman of the Eastern Counties Company

remarked at a half-yearly meeting held nearly half a

century ago, induced the latter company to p ase the

Enfield and Edmonton line, which was a separatc under-

taking altogether, at a premium of 5s. per share. The

number of shares was comparatively small, so that the

total extra sum disbursed did not exceed £450. In pur-

chasing the St. Ives, March, and Wisbeach lines, the

company was unfortunate, as although the premium per

share was not over a couple of pounds, theline acquired, as

may be seen from the map, is nearly parallel with another

route, the property of the same company. It may not be

generally known that the original gauge of the Eastern

Counties Railway, as laid upon portions of both its

Colchester and Cambridge permanent way was bft., sub-

sequently altered in 1844 to the standard gauge of

4ft. 84in. The rails weighed from 651b. to 75 1b. yard

run in 1849, and it is a little amusing to read, fiear “in

the immediate neighbourhood of London the wear and

tear of the rails was considerable, owing to the sledge-

like action of the engines,” the weight of the said engines

having been increased from 14 to 25 tons.

Further progress.—After emerging from the fiery ordeal
of 1848, though like its neighbours, whether friends or foes,
not altogether with unscorched wings, the Eastern Coun-
ties pursued its progressive career, with no event of espe-
cial importance to interfere with it. It was not until 1856
that the situation began to border on the comical, and,
as it may cause a smile of amusement on the face
of some of our readers, we 1may perhaps be pardoned for
according a brief notice toit. A series of lampoons, skits,
cartoons, squibs, satires, and pasquinades, acccmpanied
by doggrel verses and all kinds of abuse, was launched
with ruthless scurrility against this ** pariah of railways,"
as one author—no doubt, somewhat unjustifiably—termed
the company. Among the best of these—or perhaps we
should say, the least objectionable—may be mentioned
the challenge to the directors, real or assumed, of a
gentleman of the name of George Hoy, practising
professionally as a costermonger, offering to race his own
carriage and horse, the proprietor on the bex, against
some of their business trains over the course from
Cheshunt to Waltham—a distance of about two miles,
A very diligent search among the records and documents
relating to this period has not resulted in the discovery of
any evidence which would warrant us in assuming that the
gauntlet of defiance so valorously thrown down, was taken
up by the company's champion. It is probable that the
‘* potent, grave, and reverend signors " at that time on the
board of directors treated the challenge with contemptuous
and sublime indifference. At any rate the two illustra-
tions, one representing the triumph of the coster with his
*“ barrer " and his donkey giving the go-byve to the train ;
and the other, in which the trio are coupled up to the
engine and merrily * walking off " with the whole train
of passengers, are full of spirit, and by no mecans badly
executed. In the latter the attitude of the engine driver
leaning with his arnms folded, asleep against the coal, with
the air of a man whose toils on earth are over, is not
devoid of some artistic merit. Apologising for this
digression we now return, au serieur, to our subject,
and in Table I. give a few particulars of the speed pre.
vailing among the great lines of railway at that time.
They are stated to be based on the authorised published
time-tables of the period ; and although not put forward
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in any friendly spirit, there is no particularly valid reason for
doubting their genuineness. The speeds in Table I. relate to
only express and first and second-class trains. In those days the
third-class passengers—now the backbone of many of our rail-
ways—were of no importance whatever; in fact, to use an
Americanism, * they didn't count.”

TasLe 1.

Speed in Miles houwr of the Tvains of the Principal Railirays
™ i England, 1856.

Speed in miles per hour.
Name of Railway, Express trains, Ordi trains,
Eastern Counties v, dis G s e A dA
Great Northern .. 42°85 w BS971
Great Western... ... ... ... ... 38906 2678
London and North-Western ... 3681 26°55
South Western... L . 3390 2586
South Eastern ... ... ... ... 35-30 . 2500
Brighton and South Coast .. 37560 2532

Taking the average speed in miles per hour of all the lines in
Table 1., that of the express trains amounts to 8696, and that
of the ordinary trains to 26-48. If anyone wished to make
the experiment there would be no insuperable difficulty in
finding an English railway at the present time capable of

ing at these velocities,

Adoption of present title.—After *living down " the storm
of abuse levelled at it, which railway companies as well as
individuals can do, provided they live long enough, and passing
through some hard times, the Eastern Counties effected in
1862 a strong amalgamation with all the leading lines in
East Anglia, added to ite title an epithet of ma%nitude already
adopted by two of our principal railways, and became known
to the world in future as the Great Eastern Railway

Company,

Two years later when its system embraced 600 miles, it had
a fierce parliamentary fight with its powerful rival the Great

Northern, in which it was worsted. The Great Fastern
petitioned for powers to run a direct line from Cambridge to
Peterborough, and thence to Doncaster, and thus avoid the
somewhat circuitous route vid Ely and March., As Peter-
borough is the key of the northern traffic to and from the
Great Eastern district, the importance of the proposed route
called in the Bill the Great Eastern-Northern Junction, to the

Eastern Railway from Bishopsgate-street to Stoke Newington
was opened for trffic on the 3rd of the same month, Other
branches and extensions followed, to which we cannot pause to
direct attention in detail, but must hasten on to the opening
of the new Liverpool station in 1875, a plan and deseription of
which appeared in our columns of June 11th of that year, and
respecting this it is necessary, if only as introduction to

the immediate subject of our articles, to make some observa-
tions,
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Company is obvious. In spite, however, of the most strenuous
efforts, the Bill was thrown out in Committee. Notwithstanding
that the old station at Bishopsgate was known to be completely
inadequate to the increasing requirements of the company, and
that the extension into Liverpool-street was already com-
menced, yet the construction of new lines in other directions
was carried on with unremitting perseverance. It will be
found on referring to Tue ExciNeer, of June Tth, 1872,

that under the title of ** Great Eastern Railway New Lines,"
the first section of the Metropolitan Extension of the Great

508 Q omememenee
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CROSS SECTION, LIVERPOOL-STREET STATION

Extension to Laverpool-street.—The advent of the Great
Eastern Railway into the heart of the city with an ex-
ceedingly spacious terminal station of its own, marks a
distinet, novel, and most important epoch of progress in
its career. Viewed in a general point of view, apart altogether
from the particular—and, it must be admitted, well-deserved
advantages accruing to the company itself—the actual position
is exceptional, and not equalled by any other of our great main
lines in London. If the remark i:e true—and it no doubt is—

which was made by the chairman of the company at a Board

of directors in 1864, when speaking of the old Bishopsgate
station, that * the terminus of the Great Eastern Railway
serves a wholly distinet distriet of the metropolis,” then the same
remark would be true, considerably stronger, respecting the
present terminus. In spite of all efforts to reach the final goal,
so ardently sought for by all London railways—that is, to have
a terminus of their own in the heart of the metropolis—many
still remain outside. The Great Northern, London and
North-Western, and the Midland are all in their original locality,
jammed together so closely as to bewilder any outsider respect-
ing their separate identity. Junctions and branch lines—over
or underground—by which connections are made with City or
West-end stations, such as the North London in Broad-street,
do not affect our statement. Nine Elms was the first restin
place of the South-Western, and it appears to be now stu
retty fast at Waterloo. One of the stations of the London,
righton, and South Coast, it is true, is at Victoria; but the
other is still on the wrong side of the water. This company
might at some future period, if the approaches are widened and
otherwise improved, ask Parliament for running powers into
Charing Cross and Cannon-street. The South-Eastern certainly
have stations in both these localities, but at what a price. The
extension from London Bridge was a skilful and able piece of
engineering, but it was nevertheless a four de force. Now,
a tour de force, whether of an engineering or other character,
and however brilliantly and successfully it may be executed, is
never intended to be of a permanent nature ; its cost of main-
tenance is much too great. Itis a temporary achievement, very
dear if it eventuates in a failure, but very cheap if in a triumph.
The difficulty, delay, and danger—as accidents have more than
once proved—of getting into the terminal stations of the South-
Eastern are too well recognised to need any comment. Black-
frinrs was the first home of the London, Chatham, and Dover,

rey
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which at a great expense crossed the river—a Rubicon
which, notwithstanding the somewhat arrogant motto
of ¢ Invicta,” emblazoned on the escutcheon of the
surrey side shore girders of the bridge, did not, in
this instance, lead to victory, but ultimately only to Hol-
born Viaduect.

People are very apt to imagine that railway termini,
with perhaps a difference in the mere size and general
appearance of the roof, are very much like one another,
whereas, as a matter of fact they are exceedingly unlike,
and their arrangements for the arrival and departure of
trains and management of the traffic vary in each separate
stance. That there are certain guiding principles to be
kept prominently in view when laying out the site of a
la,réa terminus, is well-known to both railway engineers
and their professional colleagues the traffic managers, an
1t will be seen, as we proceed with our subject, that they
have received their proper amount of attention in the
planning and disposal of the station, offices, and build-
ings, and the adjustment of the eighteen lines of track
which find shelter within the ample area of the com-
bined old station and its present widening, now practically
completed at Liverpool-street. It will be seen from the
‘“ Key plan " that the former building and the widening
constitute practically a single structure, enclosing within
its external walls and boundaries an acreage under cover
exceeding that possessed by any similarly situated edifice
in England, and Enssihly, in the whole world. Important
engineering works of this character and magnitude,
erected in a metropolis of the dimensions and popu-
lation of our own, are not the result in thought, word, or
deed, of the deliberation of a few months, or the mere
exercise of the ordinary abilities and experience of duly
qualified professional men. They demand both in theory
and practice, both in design and execution, inventive and
constructive talents of a high order, and in addition, a
special fitness for the particular class of work. We fully
endorse the remark of the engineer-in-chief that the out-
side public know little or nothing of the difficulties to be
contended with, the obstacles to be overcome, the impedi-
ments to be removed, the interests to be guarded, and the
innumerable devices, many of a novel character, to be
resorted to in order eventually to bring to a successful
termination a task of the magnitude before us. It was
about ten years ago that it first began to become apparent
that the old, or as we prefer to call it, the first half of the
Liverpool-street station, big as it was, would be in a very
short time inadequate to meet the requirements of the
continually increasing traffic, and that speedy measures
must be adopted to secure more land, as an additional
site would be indispensable for the erection of further
station accommodation. To return, however, for a short
while to the first part of the building opened in 1875, and
to a few of the details pertaining to its setting out and
general arrangements.

Laywng out railway termini,— There are three
leading principles or methods available, which to a
great extent govern the laying out of railway ter-
mini. In the first, the booking-offices, waiting-rooms,
and other station buildings are disposed alongside or
parallel with the departure platform. Examples of this
mode are to be found in the Great Western, the Great
Northern, and its two immediate neighbours, and in
most of the earlier stations. For ordinary through
stations it is the only economical plan to adopt. Secondly,
the same buildings oceupy a space in the rear of the
‘“ dead end ” of the ‘tracks.” The word * track " will
be used in future to signify a single line, or a single
pair of rails. It is a good, accurate, and explicit term,
which is more than can be said of all the words which
our American cousins have taken the liberty to add to
the language, and besides, prevents any confusion arising
from the indisecriminate employment of the words * line,
lines, single or double lines,” when they are applied
generally to a railway project, or system, and individually
to the number of pairs of rails themselves. The Charing
Cross Station, Cannon.street, and the London, Brighton,
and South Coast Station at Victoria, are among other
instances of the class alluded to. A third method con-
sists in the combination of the former two, for which
the station of the London, Chatham, and Dover at
Victoria may be selected as an example. The booking-
offices and other rooms belonging properly to the main
line are arranged .according to the first plan, parallel
to the departure platform, whereas the same buildings
for the service of the local and metropolitan traflic are
placed at the ‘‘ dead end' of the tracks. It is obvious
that in through stations the dead end principle is in-
admissible, unless the station accommodation is placed
either under or over the line. There are abundant
examples of this fourth method, as it may be termed,
on the Metropolitan and other underground railways,
but very probably the arrangement is dictated more
by necessity than choice. In the instances quoted all
the companies are sorely pinched for space, and the
employment of either the over or under, or both com-
bined principles, effects a notable economy by utilising
to the utmost the ground available for the site. There
is yet another plan according to which station build-
ings may be set out, although it is seldom employed,
which consists in disposing the offices within an area
situated between the tracks. A disadvantage of this
method in case of through stations is that either a
subway or footbridge becomes indispensable, unless the
usual prohibition against crossing the line is a dead
letter. Passengers by the Great Western may be
aware that a movable bridge, hauled up from under-
neath one of the platforms at Paddington, is used to
enable them to pass to another departure platform on
the other side of a double track.

Liverpool - street terminus. — A reference to the
Key plan will point out that the first part of the
Liverpool-street terminus was laid out on the com-
pound principle, and that the local lines have their
dead ends on the north or outer side of the foot-bridge,
the offices belonging to them being located on the southern
or inner side of the same bridge. The main arrival and

d | ine with the new.

departure tracks Nos. 9 and 10 pass underneath the foot-
bridge and have their station buildings and offices
arranged alongside, in the space between the foot-bridge
mentioned, and a second one at the back of the Great
Eastern Railway Hotel which faces Liverpool-street. A
somewhat different plan has been followed with respect
to the laying out of the extension or widening, which will
be described as we proceed. In the Key plan, the letters
A D B represent what may be regarded as the line of
demarcation between the first and second portions of the
station, and also mark the course of the new wall, which
extends from the end of the old wall at H, opposite to A, to
B, the outside or northern corner of the Parcels Office. It
was necessary in order to run this wall perfectly straight,
to pull down a portion of the old one and rebuild it in
As originally constructed, iron semi-
arches of the solid web or plate type were supported by
the portion of the old wall subsequently demolished, which
when rebuilt had been set back a distance sufficient to
enable it to range flush with the new wall. The additional
space was covered in by the ingenious device of adding
semi-arches to those already existing, and thus roofing in
the entire extra area. Before the old wall was permitted
to be removed, it was stipulated that the whole of the new
work should be completed. The portion of the old wall
remaining is shown in the Key plan from F to H, and
forms one side of the inclined exit roadway. At pre-
sent, in addition to their vertical support, the arches
may be said to be demi-encastré at their springings with
the new wall, which has a total length from A to B of
550ft. Measuring across the extreme width of the whole
station from the frontage in Bishopgate-street Without
at the point C to the exterior wall at E along the line of
the south roadway of the Parcels Office, and the subway
forthe gas company's mains, the distance is 540ft., which
gives 3101ft. to the first part and 230ft. to the second or
widening.

A very good idea of the extent of the actual area
covered in of the whole station will be obtained from an
mspection of Fig. A, which represents a skeleton cross-
section of the entire roof. A length of 40ft. must be
added to the figured dimensions, to include the space
marked on the Key plan, “shops with offices over,”” which
form part of the present extension. The roof over the
first part of the terminus consists of four spans, and
was designed by the late Mr. Edward Wilson, the uncle
of the present engineer-in-chief to the Great Eastern
Railway Company. The two central spans measure 109ft.
each, and the two side ones 46ft. 6in. and 44ft. 9in. respec-
tively. It will be observed that at the junction of the
larger spans, instead of the usual single pillars, double
columns are employed spaced 5ft. apart from centres.
This mode of construction distributes the total weight
evenly on the two supports. The main ribs are con-
nected by three tiers of trussed purlins, and the roof is
glazed similarly to the new portion, on the ridge-and-
furrow principle ; but it is unlike it in one detail, as it dis-
penses with a screen girder. At the centre of the larger
spans the rise is 24ft., and of the smaller 8ft. Forthe former
the principals are of the trussed type, but near the spring-
ings the diagonal bars are removed and replaced by a
solid plate web. In the side spans the principals are
throughout of the plate description.

IN DEFENCE OF THEFT.

Ovr United States contemporaries continue to
animadvert on the articles which have appeared in our
pages concerning the theft of drawings. Obviously the
truth is very bitter. Our words have gone home. The
various excuses and comments made are at once in-
teresting and amusing. The Boston Herald, the original
defender of the theft, says:—

We had occasion not long ago to remonstrate with the London
ExGINEER for what we regarded as an uncalled-for eruption of
abuse, directed at Americans, for the alleged ‘'theft” of plans of
the swift British torpedo cruiser Havock. We held that the
securing of plans of foreign construction was a recognised line of
military or naval activity, and mildly resented the imputation of
personal dishonesty on the part of American intelligence officers.
THE ENGINEER now retorts, with undisguised ire, by accusing us
of defending ‘‘theft” in general. While somewhat gratified at
our unusually genial contemporary’s apparent inability to attack
our arguments, we must, nevertheless, call its attention to the fact
that even a cursory reading of our words would show that they
could not possibly be interpreted by an unbiassed mind as justify-
ing “‘ theft " in se. To use the word in this connection would be
quite as absurd as to regard a military spy as an eavesdropper.
We can see no reason why our attitude on the subject should be
changed, and, while regretting THE ENGINEER'S loss of temper,
still adhere to the language used in the editorial which has become
the target for our contemporary’s shafts,

In other words, the Boston Herald defends the theft
on the principle that all is fair in war, and maintains

that in the Intelligence Department of the United States
Navy must be sought the thief. We have already stated

our belief that the Intelligence Department had nothing
to do with the theft, and the same thing has been
strenuously asserted in the United States press. The
American Machinist is quite frank, and a littﬁie sarcastic.
It says:—

News comes from Washington to the effect that the new battle-
ship Texas has developed so many serious defects during the
course of building that those responsible for her construction have
almost given ul: hope of ever making the vessel entirely satis-
factory. The plans of this vessel were purchased in England, and
it is claimed tbat the delay in her cum‘f etion—it is now about five
years since the vessel's keel was laid—has been caused by the
discovery of one weakness and fault after another, which had to be
remedied before work could proceed. The latest discovery in this
line was made when steam was turned on to the two barrin
engines, the frames of which immediately broke. Before this, an
soon after the lannch, the boiler foundations were discovered to be
weak, and the vessel had to be put in dry dock to remedy this
fault. It seems to have been unnecessary for us to have paid for
English naval vessel plansin view of our phenomenal ability to
steal them, as set forth in THE ENGINEER ; but since all the vessels
built here upon plans purchased in England have given trouble,
while there has been very little trouble with the others, it will be
seen to be the better plan for us to confine ourselves strictly to
stealing ; the test of construction showing that those English plans
which we buy are worthless, while those we steal are fairly good,

Seriously, the simple fact is, however, that plans for anything which
are transplanted are not likely to turn out successful. We thinkit
is altogether likely that cumi: ete plans of our most successful naval
vessels sent to England would seem to develope there very serious
defects, Plans of complicated structures are always, or should be,
adapted to the equipment, methods, and materials of the place in
which the work is to be done, and English naval vessel plans can
never be reasonably expected to be so successful when executed
here by our methods, equipment, and materials as if executed at
home, and the same could be said of any other plans made in
whatsoever country.

There is a good deal of common sense here; but it 1s
scarcely fair to hold English designers responsible for
faults in American workmanship. We never heard before
of barring engines in a steamship. We take it for granted,
however, that what is meant is the engine employed to
turn the main engines while in port. The frames were no
doubt designed for the excellent material put into all
English naval work. The American founders seem to
have used rubbish.

In another place the same journal says :—

The fact that our Philadelphia shipbuilders, the Cramps, bave
asked of the British Government the privilege of submitting bids
upon of the new vessels which that country proposes to build,
would seem to have considerable significance, no matter from
what standpoint it is viewed. Upon the surface it looks as though
the Cramps expected to be able to compete with the British ship-
building concerns, a thing which has long been declared on both
sides of the water to be impossible, thnugﬁ the Cramps have before
declared their ability to do so., To our contemporary, THE ENGI-
NEER, this request coming from American builders will undoubtedly
seem nothing more than an attempt to get possession of the plans
of an Kpglish vessel which could not be stolen.

As a matter of fact nothing of the kind suggested itself
to us. Very recently, however, we were told by an
American engineer that there was no necessity either to
buy or steal English drawings, as they could be had direct
from the Admiralty by any big American firm offering to
tender. We ventured to assure him that he was mis-
taken, but he left us unconvinced.

SCOTCH RAILWAY EXTENSIONS.

RaiLway construction has for several years past been very
actively prosecuted in Scotland, especially in the western
part of the country. Apart from such large schemes as the
West Highland Railway and the Glasgow Central Under-
ground Railway, which have already been dealt with in our
columns, quite a number of smaller, but still important,
underteakings are at present in progress, or have only recently
been completed. The principal of these is the Lanarkshire
and Dumbartonshire Railway now making, in the hands of a
number of energetic contractors, rapid headway towards
completion. This line is being constructed by an indepen-
dent company, but it will ultimately become part of the
Caledonian system, giving that company an important footing
in Dumbartonshire. The new line grmchaa off the Glasgow
Central Underground Railway at Stobeross, and passes west-
ward in a fairly straight direction along the north bank of
the Clyde to Dumbarton, the total distance being about
fourteen miles. From an engineering point of view the
structural arrangements necessitated by the junction of the
two underground lines at Stobcross are of considerable
interest. The main feature is a huge bell-mouth of brick in
cement, with a length of about 138ft., the span widening
from 29ft. to 60ft., and the arch rising Tft. in the length.
This chamber is said to be the largest of the kind
in the kingdom, and its construction directly under-
neath a portion of the North British Railway, over
which more than 300 trains pass daily, was a work demand-
ing the utmost circumspection ; but it was recently success-
fully completed without a single mishap. The railway
continues underground through Partick—except at the point
where it crosses the river Kelvin—till the western extremity
of that suburb is reached, when the line comes into the open,
and remains so for the rest of its course. The underground
way is formed for the most part of rubble-faced concrete
side walls, covered by steel cross-girders, the spaces between
being filled in with jack-arching of brick. The Kelvin is
crossed by a steel-plate girder bridge, with three spans of 601ft.
each, the construction of which necessitates the demolition
of an ancient stone bridge, which is to be replaced by a steel
lattice girder structure, with a single span of 90ft. From
Partick the line runs on an embankment of moderate height,
through Whiteinch to Clyde-bank, and thence between the
Clyde and the Forth and Clyde Canal to a point near Bowling
Harbour, where the canal has to be crossed, and also the
North British Railway, running immediately alongside the
waterway. The works here being carried out are of con-
siderable magnitude, including the complete rearrangement
of canal terminal basins, as well as the construction of a
concrete viaduct of fourteen arches and a swing bridge of
110ft. span. In these alterations the engineers have had a free
hand, as the Forth and Clyde Canal, and the portion of Bow-
ling Harbour connected by locks therewith, are practically the
property of the Caledonian Railway Company. The concrete
viaduct of seven arches, each of 20ft. span, equally disposed on
either side of the canal, is now being erected ; but the swing
bridge has not yet been commenced. It wlll, however, be cf the
hog-backed lattice-girder type supported on a water cushion,
and provided with hydraulic slewing gear. The North
British Railway will be crossed by a plate girder bridge, and
also the turnpike road a few yards to the north. Thereafter
the new line passes close along the base of the steep whin-
stone clifis behind the village of Bowling, where a large
amount of cutting has been necessary. A little to the west
of the village the line leaves the cliffs and passes under the
road, the level of which has had to be considerably raised to
make this possible. A couple of miles further on, the North
British Railway is again crossed at Dumbuck, and thereafter
the new line runs along the foreshore of the Clyde till near
Dumbarton, when it curves inland and joins the older rail-
way about 500 yards east of the existing passenger station.
From the foregoing it will be gathered that the new railway
runs generally much nearer to the Clyde than the rival line.
It will therefore, especially as it is in direct connection with
the Lanarkshire coal, iron, and steel centres, be in a better
position to deal with the traffic of the large shipbuilding and
other works along the north bank of the river, and the num-
ber of such establishments is certain to be increased by
improved carriage facilities. Mr. Charles Forman, of Messrs.
Forman and M'Call, Glasgow, is the engineer for the Lanark-
shire and Dumbartonshire Railway, which is expected to be
opened for traffic early next year, the total expenditure being
estimated at £600,000.

The suburban railway facilities of Edinburgh and Glasgow
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THE TWIN-SCREW STEAMSHIP PRUSSIA

MESSRS. HARLAND AND WOLFF, BELFAST, BUILDERS AND ENGINEERS

—- LA Wiprs o= CRgEes s et 8 s SRkl L} 3 I e
--“-..: R i m?-i;ff‘:"uf e __,II;‘:'I;!ITI'I‘H i TR IRTY) ERBL A N, 'J""'-"-".TII‘._'-;!II'-'H'.';J.'.iIrr‘Lu."ll Hr.'d;';i.'.rii-'qi. 'F.'."I.I:t‘ r-.
- A TR TN T e T .
‘Il‘j':" l""l"i' *'W””“‘]mh:ﬁ’hﬂhllm}i £ t ; J 1 __Ilﬂm il Ui L i .i.}.'lﬂ""‘:_ ;-_;*-‘_"_f,-.a1rl!_i,_lifi- i,'.]-l-..d
. .:. _ - = _-::,__h it __- -.._: 1;::::__;____,___; Sy T m*—" - _;__ o

have recently received important additions by the opening of
two short lines of railway operated by the Caledonian Com-
pany. The Barnton Railway is 27 miles in length, and
connects Princes-street Station with Barnton Gates and
Cramond Brig. Its construction was commenced about two
years ago, and recently completed at a cost of £35,000. The
Cathcart District Extension Railway, recently opened
for traffic, forms a complete circular connecting railway for
the southern suburbs of Glasgow. In 1886 a line was con-
structed from the Central Station to Cathecart, the distance
being about 2} miles. This line has now been extended by
the formation of a loop line running through a number of
villages, and joining the original line at Pollockshields
Junction. The new line, which has taken three years to
construct, and has cost over £100,000, is about 3} miles in
length. The Glasgow and South-Western Company’s hand-
some new station at Princes Pier, Greenock, is worth men-
tion as showing the eagerness of the Scotch railways to
cater for the coast passenger traffic. An expenditure of
£42,000 has been incurred to bring the trains 200 yards
nearer to the steamers than formerly, thus saving a few
minutes in transference of passengers from rail to steamer
and vice versd. At the same time the directors have been
enabled to bring the accommodation and appearance of the
station into accordance with modern requirements,

TWIN-SCREW STEAMSHIP PRUSSIA, FOR
THE HAMBURG-AMERICAN LINE.

Tris fine vessel, just built and engined by Harland and
Wolff for the Hamburg-American Packet Co., for its North
Atlantic trade, is 445f¢. in length, 52ft. beam, and 34ft. deep,
with a tonnage of about 5000, constructed to the highest
class of the Bureau-veritas, as well as to the requirements of
the British and German Boards of Trade.

She has accommodation for about fifty cabin passengers,
whose state rooms on the bridge deck will be roomy and
comfortable, and heated in cold weather by means of steam
Eipan. The saloons are also commodious and elegant, and

tted up in a most luxuriant style. In all the rooms, and,
in fact, throughout the ship, electric light is provided.

The accommodation for steerage passengers is unusually
extensive, provision being made for two thousand two hundred
and fifty emigrants. These will be carried on three decks, in
separate compartments of twelve each, and a very efficient
system of mechanical ventilation will insure a constant
circulation of pure air.

In addition to the passenger accommodation, the Prussia
has very large cargo cn‘plcity, and will be provided with
every mechanical device for its rapid loading and discharge.

Elaborate arrangements have been made for the carrying
of fresh meat from the United States, and refrigerating
machinery of the most approved type has been fitted on
board to preserve it in a frozen condition during transit. In
addition, the ship has also provision for carrying 380 head
of cattle.

The ship is propelled by twin-screws, of manganese bronze,
bolted to a cast steel boss, and placed extremely close together
and overlapping—this feature being facilitated by the adop-
tion of Harland'’s patent hanging stern post.

The engines, of which she has two complete sets, in
separate water-tight engine-rooms, are of the makers' well
known and tried triple-expansion type, supplied with steam at
a working pressure of 175 Ib. per square inch.

THE CORROSION OF CAST IRON WATER MAINS.

A soMEWHAT peculiar case of external corrosion of two cast
iron water mains has recently come under our notice, and
will no doubt interest a number of our readers. It is a case
in which results very similar to those which are now so
frequently ascribed to wandering electric currents, that it
receives additional interest in this respect., The pipes thus
aflected formed part of private service mains in the neigh-
bourhood of the Strand, and consisted of two separate 4in.
main ﬂipes in 9ft. lengths, running side by side, and placed at
a depth of some 3ft. below the level of the ground. The mains,
which were laid some twelve years ago, were surrounded
chiefly by gravel and eclay; but the portions at which the
corrosive actions took place exclusively were embedded in
cinders. The annexed sketch portrays the character of the
wasting or pitting, and it will be observed that the holes
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would almost appear to have been gouged out. This, however,
is disproved by the number of lengths aflected, namely, six.
The defective portions were discovered owing to the pipes
having in some cases become so much reduced in thickness
as to be unable to withstand the pressure within them. We
have ascertained that there are no electric mains in the
neighbourhood of the pipes, so that this phenomenon cannot
have been produced by short circuiting or earthing. The
crown plates of steam boilers, upon which ashes have been
employed as a non-conducting material, have been known to

Corrosion of Cast Iron Water Pipe

suffer in a very similar manner where any moisture has been
allowed to collect. Numerous experiences of this kind might
be mentioned, and the partial conversion of the afiected parts
into plumbago have been also known, and it is quite possible
some of those now ascribed to electrolytic action may be due
to similar causes.

THE PORTSMOUTH ELECTRIC LIGHTING
STATION.

Tue new station of the Portsmouth Corporation Electric
Lighting Committee was, with due form and ceremony,
opened for the public supply of electric power and lighting
on Wednesday, June Gth, when at 4 o’clock upon that day
the Mayoress of the ancient borough of Portsmouth, started
the several engines, which at once began, without hitch or
halt, to provide that light and power which is the object of
their existence.

This is probably the most important provincial station for
the supply of electricity, whether for light or power, in Eng-
land. It has begun a career which will be watched with
jealousy by some, with envy by others, with admiration by
many, and with keen interest by all engineers.

The committee appointed by the Portsmouth Town Council
—over which Mr. Alderman Ellis has presided with such
advantage to his town, and to which was relegated the con-
sideration of the electric lighting proposition about five years
ago—must be congratulated upon the success which has
attended its labours, and particularly upon the system which
it has adopted, through the advice of its engineers. At one
moment it seemed as though Portsmouth was about to
follow so many other corporations into an effete, low-tension
(possibly accumulator) system; but, fortunately for the
old town, Mr. Alderman Illis, at the right moment, decided
against one adviser, and, relying upon those who now advise
him, adopted high-tension alternating current. The gene-
ration of electricity is effected in this station by the
most modern means, and, indeed, at every stage may be
noticed advances upon previous practice.

The plant as at present constituted consists of two Ferranti
alternators of a type not hitherto associated with his name,
and of one turbo alternator and condenser by Messrs, C. A.
Parsons and Co., of Newcastle-on-Tyne, as generators. The
Ferranti alternators, which are each fixed directly on the
crank-shaft of a pair of compound horizontal Corliss engines,
built by Messrs. Yates and Thom, of Blackburn, have a re-
volving field which may be said to act as the fly-wheel of the
engines, and which is embraced in a mechanical fashion by
the armature ring. The winding of the armature bobbins
is parallel to the axis of the shaft, and is enclosed in a series
of boxes which afford perfect protection against mechanical
injury, and indeed most of the ills to which alternators have
until now been heir. The machines are designed for an
output of 212 kilowatts, but it is anticipated that they will
readily give an output much larger than this should they be
required to do so. The periodicity of these machines is
fifty, and the whole thing may be very fairly described as
essentially a first-class electrical mechanical engineering job,
and one with which we must deal in detail at a later date.
The Parsons turbo alternator, which has been erected beside
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one of the Ferranti machines, is capable of a present out-
put of 150 kilowatts at the same periodicity, though it may
also be assumed that, like the larger dynamo, it will be able
to give a considerably larger output after it has been at work
for some little time. It is similar to the machines alread
working in the Cambridge electric lighting station with suc
success, and large and important stations at Scarborough,
Newcastle-on-tyne, and elsewhere have also been fitted by
the same firm. The two Ferranti alternators have been run
in parallel with much success from time to time, but after
the experience of Deptford, where machines designed by Mr.
Ferranti, generating at different potentials, and of such
difference of size as 300-horse power and 1500-horse power,
are daily run in parallel without a moment's trouble or
anxiety, we might reasonably have expected this, but we are
very pleased to report that the two Ferranti dynamos and
the Parsons turbo alternator can be put into parallel, and so
worked at Portsmouth quite successfully.

The current, which is generated at a pressure of 2000 volts,
is transmitted to the street transformers at that electromotive
force, and in these street Lransformers it is converted to
100 volts, and passed into a low tension system to do the
lighting for a radius of 300 yards or thereabouts round the
transformer pit.

The arc lighting of the tower, which is extensive and
remarkably perfect, is done by means of current from the
same dynamos, which has been commuted at the station
by means of a Ferranti rectifier. No more perfect arc
lighting can be seen than that at Portsmouth, and figures
which we have before us now show that not only can arc lighting
be brought very near to perfection by means of this system,
but that it can be done much more cheaply than by any
purely continuous or alternating system.

The new station is remarkable for three distinctive
departures from previous practice, which Eln.ca it in the race

of progress. (1) Slow-speed direct-driven high-tension alter-
nators. (2) Street transformation by efficient automatic
transformers. (3) Arc lighting by means of an interrupted or

rectified current. A detailed account of these we must leave
to future impressions.

THE DANUBE REGULATION WORKS.
By Bera voN Goxbpa.
(Confinued from poge 474.)

THE road of Trajan was begun by the Emperor Tiberius,
and the Emperor Trajan continued and finished it in A.p. 103
with the aid of the Fourth Scythian and the Fifth Mace-
donian legions. The parts of the road cut in the rocks
are the existing evidences of the great determination of the
Emperor Trajan.

The performance of this magnificent technical work was
eternalised by the Romans with three commemorative tables.
These are cut into the wall on the shore, in frames adorned
with fine relievos, of which some parts are still quite visible
on the Table of Trajan—see page 502—in the Straits of
Kazin,

With the decay of the Roman Empire the Lower Danube
lost for a long time its former importance. The migration of
people caused the decay of the great creations of the Latines :
and after long centuries the Lower Danube became the scene
of heavy struggles against the Turks, and many fortifications
having been built there in order to impede the hostile army
to advance,

When the Turks were finally repulsed to the Balkan penin-
sula, and the reign of Napoleon came to an end, and the war
alarm ceased, and peaceful times came again, the attention
of the Governments and Statesmen was directed again to
the question of the improvement of waterways. The Govern-
ment Council of Hungary had defined in 1816 the topo-
graphical and hydrographical plan of the Danube, with
reference to the frontier of the country to Csernecz in
Rnum‘unm, and with this object a special bureau was soon
established under the supervision of the Board of Public
Works. But the surveys were begun only in 1823, and
finished in 1838. These surveys. embraced the study of all
circumstances referring to the channel of the river and the
current, and were executed so precisely and conscientiously,
that they are still now the pride of the Hungarian hydro.-
technics. On the basis of these surveys particular plans were

elaborated for the uniform regulation of the Danube; but
these plans were not carried out,
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RAILWAY MATTERS.
THE Kolar Railway has recently been inspected by the

Indian deputy consulting engineer for railways, with a view to find-
ing out if it is safe for the running of night trains.

TRACKLAYING at the rapid rate of 10,000it. in ten hours
was, according to Engineering Newrs, done on the Southern Pacific
Company's line to San Luis Obispo, Cal., on May 3rd, in order to
keep its agreement to have trains running by May 5th.

TrE Indian Enginecer aaﬁa that the old bridges on the
Karachi to Kotri section of the North-Western Railway are being
renewed, and the bridges are made to carry double line ; also that

the Government intend donbling the line on this section as soon as
funds are available,

Tae Western Railway Company of France is erecting

a new station in place of the old building at Montretout at Saint
Cloud, which is no longer adequate for the increasing traffic.
Access will be gained to the new station, which will have a facade
of 100ft., by a handsome stone bridge, 90ft. in span. Three
months more will see the completion of the works, at a total cost of

£12,000.,

THe Glasgow and South-Western Railway exhibit a
weather report at the St. Enoch Station, Glasgow, which enables
leasure-seekers to decide on their day's programme before
oking, The weather, including direction of wind, is given for
& dozen most important places on the system, the information

being transmitted by telegraph each morning between seven and
eight o'clock,

TaE scheme of railway construction upon which the
Swedish Government has been engaged since the year 1855, was
completed at the end of last year, and there is now unbroken com-
munication between Malmi in the south and Gellivaara in Swedish
Lapland. The mileage of the State Railway was increased by 44j
miles, bringing up the total to 1748} miles. The revenue steadily
increases, having amounted for the year to £1,271,509, an increase
of £27,777, or 243 per cent. over the previous year.

Tue Brighton Line is probably in a better position than
any other to express an opinion on the electric lighting of trains.
They have sanctioned the equipment of eight new trains with
electric lighting plant. It seems that the company is engaged
i thoroughly overhauling its train-lighting arrangements, as
thag have decided to erect oil-gas works under the Pintsch system
both at New Cross and at Brighton. So far, a preference for any
particular system does not appear to have been formed.

At the Crewe Engineering Works of the London and
North-Western Company notices have been posted stating that the
works will be put on full time, commencing immediately, The
notices are limted, however, to only one month, but it is hoped
that it will be continued permanently. The workmen have been
on short time about twelve months, for a portion of which period
they were working less than four days a week. There is more
activity now in the workshops than at any time this year, and the

prospect indicated by the largely-increased traffic receipts is more
encouraging,

IN reporting on the collision which took place on the
12th March at Castle Cary on the North British Railway, when the
11 a.m. up express passenger train from Glasgow to Kdinburgh—
consisting of engine and tender, two third-class, two first-class,
and one third-class carriages, and guard's brake van, fitted
throughout with the Westinghouse brake—overran the up home
signal at Castle Cary at about 11.23 a.m., and came into violent
collision with a train of fifteen goods wagons, which were being
shunted back into an up siding, Major Marindin says:—‘ The
occurrence of such an accident as this, where, in broad daylight,
upon & fine day, a light express train, fitted with a first-class con-
tinuous brake, runs at high speed into a shunting train, upon a
line nearly straight and level, should be well nigh impossible, and
can be brought about only by breaches of the rules, and care-

lessness, on the part of more than one servant of the company,
most discreditable to those concerned.”

A NEw light railway just over three miles in length,
which puts the pleasant and rising watering-place of Lee-on-the
Solent in direct communication with the general railway system of
the country, was on Thursday formally opened by the Countess of
Clanwilliam, *‘ Four years ago a certificate of the Board of Trade,

ing the force of an Act of Parliament, was obtained by an
independent company for the construction of a new light railway
line to Lee, under the Railways Construction Facilities Acts, and in
1893 this contract was entrusted to the firm of Pauling and Elliott,
of 28, Victoria-street, Westmioster, who in a few months have
successfully completed the line, which is laid with 60 1b. rails, It
commences with a junction with the London and South-Western
Railway at Fort Brockhurst station, on the line to Stokes Bay and
Ryde, and terminates at a station almost on the beach at Lee, and
close to the pier. The engineer is Mr. P. W, Meik, C.E. The
chairman of directors is Mr. James Willing, jun., and Mr, E. B.
Ivatts has been appointed manager.”

Mr. G. W. HawksrLey, Brightside Boiler and Engine
Werks, Sheffield, whose plea for traction engines was noticed in last
week's ENGINEER, again returns to the charge against the Highway
Committee of that city That body, he says, is trying to prevent the
removal by road of all loads of 15 tons and upwards, Mr. Hawksley
says that since writing his last letter be had occasion to deliver a
boiler 18 tons weight in the city. He did not send it by traction
engine, but by horses, and on a broad-wheeled wagon. Nothing
unusual, he says, occurred en route, yet the owner of the horses
has been served with a notice of law for damaging the roads all
along the way. Mr. Hawksley states that in Leeds, Manchester,
and other large towns weights of 30 or 40 tons are regularly passed
over the roads, and he contends that the policy of the Highway
Committee is a deliberate blow at the Sheffield heavy trades. If
Sheffield is to maintain her place in the manufacturing world,
means must be found of keeping down working expenses, and Mr.
Hawksley attaches great importance to the adoption of high-
pressure steam as one means to that end. Thirty years ago, he
adds, boilers were working generally at 30 to 60 1b. pressure; now
it is from 100 to 2001b. working pressure. At the former period
double-flued boilers were nsnally about 10 or 12 tons; now 20 tons
is an ordinary weight.

THE statement concerning the Congo railway, which
was communicated on Wednesday to the Chamber by M, de Smet
de Nayer as an additional inducement to it to pass the measure
hg' which, under M. Beernaert's Administration, a subsidy of
1 ,BD'I},OOdE. was promised by the Belgian Government towards
the undertaking, has, the 7Times says, caused great Radical outery.
It appears that, instead of the million sterling at which the cost
of construction was estimated at the outset, the railway will
absorb two millions and a-quarter, and that its maintenance will
require an annual nutlaéy of £73,080, without putting aside any-
thing towards the liquidation of the debt. The annual expendi-
ture will thus exceed by £12,000 the receipts anticipated by the
company, even at the somewhat prohibitive rate of £40 per ton
and £20 per passenger for a distance of 248 miles—400 kilometres.
The mmlfany maintains, however, that when the line for a distance
of 175 kilometres is in working order the railway can be profitably
opened. So far, however, it bas cost some 530(% per kilometre to
construct and £100,000 for preliminary surveys, which have still
to be carried on. The main obstacles to progress have been the
climate, the soil, the conformation of the country, and the impos-
sibility of finding capable workmen. Begun in 1890, it was only
at the end of three years of almost superhuman effort that the
work of hﬁl;? the line from Matadi to Kenge, representing the
first section of 40 kilometres, was accomplished,

NOTES AND MEMORANDA.

WHEN a mixture of sodium dioxide and aluminium
owder is exposed to damp air, spontaneous combustion ensues,
f the mixture is moistened, a very high temperature is produced.

AT a recent meeting of the French Academy of Sciences

M. A. d’Arsonval read a paper on *‘ Apparent Death Produced by
Alternating Currents and Restoration to Life by Means of Artificial
Respiration,” In the cases where death has apparently been
caused by direct action of the current on the nerve centres,
without lesion or destruction of the tissues, it is found possible to

revive the patient by the treatment adopted with apparently
drowned persons,

At a recent meeting of the Teign Naturalists’ Field
Clab Mr. Alfred Chandler, F.R. Met, Soc., read a paper on ** Sun-
shine Recording Instruments and their Uses,” and, amongst other
things, exhibited one of the original sun-bowls used in Campbell’s
first instrument. The date of this sunburnt bowl is for the half-
year June 2lst to December 21st, 1869, or from the summer to the
winter solstices of that year, and it is one of those burnt by the
solid glass lens, It is interesting to note that when the sun acted
through the lens upon this bowl it was a period just before the sun
spot maxima around 1870,

THE recent earthquakes in Greece and Venezuela have
been unusually severe, and the discussion of them has led Engi-
neering News to publish the following statistics of great earthquakes
and approximate loss of lifa:—llg , Syria, 20,000 ; 1268, Cilicia,
60,000 ; 1456, Naples, 40,000 ; 1531, Lisbon, 30,000 ; 1626, Naples,
70,000 ; 1667, Schamaki, 80,000; 1693, Sicily, Catania, &c.,
100,000 ; 1703, Jeddo, Japan, 200,000; 1706, Abruzz, 15,000 ;
1716, Algiers, 20,000; 1731, China, 100,000; 1746, Lima and
Callao, 18,000 ; 1755, Lisbon, 50,000 ; 1759, Baalbee, &c., 20,000 ;
1797, Panama, &c., 40,000; 1822, Aleppo, 20,000; 1851, Milfi,
Italy, 14,000; 1857, Callabria, &e., in,om ;.1867, Peru and Ecuador,
25,000 ; 1875, Colombia, 14,000 ; 1883, Krakatoa, 100,000,

At the general meeting of the Compagnie Parisienne

d’Eclairage et de Chauffage Ear le Gaz the report stated that the
volume of gas consumed in Paris and neighbourhood during 1893
was 303,496,850 cubic metres—70,979,625 thousand cubic feet—Iless
by 5,404,088 cubic metres—190,818 thousand cubic feet—than the
quantity consumed in 1892, which had one day more, being leap
year. Allowing for this fact, the diminution in the consumption is
not nearly so great as that noticed in London, and bore chiefly on
the second half of the year when there were so many fine and hot
evenings. While the use of Auer incandescent burners increased
the number of subscribers, it brought about a diminution in con-
sumption. The use of gas for cooking, heating, and motive power
is greatly extending, the ratio of day consumption to the total
consumption having increased from 2735 per cent, in 1892 to 2871
per cent, in 1893,

IrRREGULAR subsidence of the ground in which stone-
ware pipes are laid, even when well surrounded by concrete, often
canses failure of the stoneware sewer. It would be safer in such a
case to employ cast iron pipes. A contemporary remarks that they
bave this conspicuous acrvan e over a square mass of concrete—
that they present a much smaller surface to receive the weight of
earth above. The chief difficulty arises from the additional cost.
A 12in. diameter stoneware pipe sewer could be provided and laid
in most localities for 3s. to 4s, per yard, exclusive of digging. It
would require half a cubic yard of concrete to enclose one lineal
yard of such a sewer to a thickness of 6in. from the top, bottom,
and sides; and this would cost another Js. or thereabouts per
lineal yard. A 12in. cast iron pipe, {in. thick, would weigh 94 lb.
rar foot, and could not be provided for much less than 18s. per
ineal yard. There being fewer joints than in stoneware pipes, the
cost of laying would be less. It might be done for 1s, to 1s, 6d.,
so that the cost would be more than double that of stoneware pipes
surrounded with concrete. There are, however, many cases in
which the use of steel or wrought iron pipes would ﬁa far the
cheapest in the end.

AT the last meeting of the Physical Society, Professor
W. Ramsay, F.R.5., read a paper on "“The Passage of Hydrogen
Thruugh a Palladiom Septum, and the Pressure which it Pro-
duces.’ After referring to the analogy between asmotic pressure
of solution, and the behaviour of hydrogen and palladium, the
author described the apparatus he had used in his experiments,
and showed it in operation. A vertical platinum tube provided
with a palladium cap is enclosed within a glass vessel, through
which hydrogen or other gases may be ed, and outside the
glass vessel is a vapour jacket, by means of which a constant tem-
perature can be maintained. The lower end of the platinum tube
communicates through a graduated capillary tube with an adjust-
able manometer, which enables the volume of the enclosed gas to
be kept constant. Great precautions were taken for insuring
purity and dryness of the gases used. After filling the palladium
and platinum tube with dry nitrogen at atmospheric pressure and
the tfasirad temperature, hydrogen was passed through the glass
vessel. Some nFtha h}frimgan permeated the palladium walls, thus
increasing the pressure inside, After some time—usually an hour
or so—the pressure attained a steady value, and the total increase
was then ﬂEsarvﬂd. Experiments were made with air, nitrogen,
nitric oxides, nitrous oxide, carbon dioxide, carbon monoxide, and
cyanogen in the palladium tubes, and in some cases the hydrogen
was diluted with pitrogen. In all cases the maximum pressure
of the hydrogen within the tube was less than that of the hydrogen
outside the tube.

CoNCERNING the number of flour mills in the United
States and Canada, the Minneapolis Recordd says it places the
number in Canada at about lﬂﬂd. There are probably, all told,
about 1200 mills in this country. In the States the number is
placed at beyond 15,000. Pennsylvania leads all other States in
the number of mills, there being 2200 ; New York follows next
with above 1300 ; Ohio, 975 ; Missouri, 810 ; Indiana, 750 ; Illinois,

700 ; Michigan, 600 ; Wisconsin, 575 ; Towa, 500 ; Tennessee, 490 ;
Virginia, 460 ; Texas, 450 ; North Carolina, 405 ; Minnesota, 390 ;
Georgia, 340; West Virginia, 335 ; Kansas, 320, running down

from that to three for the district of Columbia, While Minnesota
is fourteenth in the list, according to number, the capacity is
beyond the capacity of nnfr other State, owing to the larger size of
the mills. The daily milling capacity of Minneapolis is about
47,000 barrels, if run up to the highest possible limit. This, how-
ever, is impracticable ; and, during the last year, the average
production in this city was 678 per cent. of the total capacity.
The average production of Dulath and Superior was 563 per cent,
of the total capacity. The average production of St. Louis was
488 per cent.; of Buffalo, 659 ; Milwaukee, 609 per cent. The
average daily capacity of Duluth and Superior during 1883 was
rated at 12,361 barrels. The year n with less than that ; but
several mills were completed in West Superior during the season,
and at the beginning of this year Superior had a capacity of
12,000 barrels daily, and Duluth 6300 barrels daily ; St. Louis a
daily capacity of 21,000 barrels; Buffalo, 11 : Milwaunkee,
10.900, Baltimore has some 3300 barrels total capacity ; Phila-
delphia about half as much ; Detroit about 2000 ; Chicago some
iODE; Kansas City above 2000 ; Cincinnati about 2000 ; Cleveland
4000, and Indianapolis about 5000. Minneapolis in 1892 manu-
factured 9,750,470 barrels of flour ; in 1803, 9,377,635 barrels. The
product of Minneapolis exceeded in both these years all the flour-
produciog cities separately. The production of this city was

reater than that of St. Louis, Baltimore, Philadelphia, Buffalo,

ilwaukee, Toledo, Detroit, Chicago, Duluth and Su'perinr, Kansas
City, Cincinnati, Cleveland, and Indianapolis combined, and they
are the leading flour cities outside of Minneapolis. The produc-
tion of flour, to cul]:)ncity, in Minneapolis in 1802 was 716 per cent,
of capacity ; St. Louis, 51'1; Buffalo, 64 ; Duluth and Superior
togBtEBr. gl ; and Milwaukee, 713 per cent,

MISCELLANEA.

AN Admiralty order has been issued directing her
ga esty's torpedo vessel Landrail to be despatched from Sheerness

ondon on June 20th to represent the Royal Navy at the openinz
of the new Tower Bridge.

Wk are informed that Mr. George Pinkert, of Hamburg,
the inventor of the ‘‘Land and Water Tricycle,” intends going
on his machine across the channel from Cape Gris Nez, near Calais,
to Folkestone, probably at the end of this month,

ON Wadnesdg.iy the South Staffordshire Institute of Iron
and Steel Works Managers held their annual excursion, and visited
the Manchester Ship Canal and the Liverpool Overhead Electric

Fﬁuglwa}r. The party, together with their friends, numbered some
560,

THE Westinghouse Electric and Manufacturing Com-
pany, in their recently-issued annual report, express great ex-
pectations of their long-distance power transmission business when

the three 5000-horse power generators are in operation at Niagara
Falls,

THE Maldon Union Rural Sanitary Authority, Essex,
at their meeting on May 29th, appointed Mr. H. G. Keywood,
assistant in the Borough Engineer's Office, Nottingham, as the
survejgw and inspector of nuisances, at asalary of £200 per annum.
There were 74 applications.

THE death is announced of Colonel Haywood, the chief
engineer to the City Commission of Sawers, which office he had held
for nearly fifty years, The special committee ap&oint&d to con-

sider the filling up of the vacancy has appointed Mr. D. J. Ross,
the assistant engineer, to the office.

O~ the 81st ult. the annual conversazione of the
Institution of Electrical Engineers was held in the Galleries of the
Royal Institute of Painters in Water Colours, as on former
occasions, Mr. Alexander Siemens, President of the Institution,

reﬁ]?aived the gmests, and so brought to a conclusion his term of
office.

ON June 1st another new ironclad was successfully
launched from the Admiralty-yard on the Neva, in the presence of
the Tsar and an enormous concourse of eople. The T'umes says
the new battleship, which is called the Sissoi the Great, after an
orthodox saint, has already been three years under construction,
and will not be completed for another year at least,

It 18 satisfactory to know that the Simla water supply
is now in a condition to remove all apprehensions of water famine.
The pumping engines at the waterworks are now delivering nearly
130,000 gallons daily, while from the old catchment area 94,000
gallons a day are reaching the reservoirs by gravitation. Thisgives
a total supply of over 240,000 gallons, so that the station has water
in abundance,

Tre Anderlues Mining Company of Belgium is now
putting down a new shaft not far from that in which the terrible
accident occurred in March, 1802, On account of an underground
fire at Height 670 N, in pit No. 7, of the Bellevue Colliery, owned
by the Société de 1'Ouest de Mons, it is feared that the workings
must be definitely abandoned, and that fresh exploring works
must be undertaken in order to maintain the output.

ONE of the boreholes of the Lens Colliery Company
was reported to have struck a diamond mine—not one of black
diamonds merely, but real gems, It is only sufficient to add that
the report a]ppaared in a local paper, which was appropriately dated
1st of April. The news, however, made sufficient 1mpression in
Paris for the editor of the Kclo des Mines to telegraph to M.
Reumaux, general manager of the Lens Colliery, ** Est-ce un
canard !” To which the reply came, *‘ Oui, & plusieurs becs.”

THE alterations to the Bombay Dockyard, begun about
three years ago, have been cempleted. The additions made are a
wet dock capable of accommodating eight vessels of the largest
tonnage, a dry dock for the reception of three torpedo boats and
light craft, and a tidal basin with a depth of 6ft. at lowest spring
tide, with a wharfage area of 600ft, in length by 50ft. in breadth.
The dock throughout bhas been deepened by about 7ft., and an
additional length of 60ft. by 48ft. wide has been added. Jndwan
Engineering says the total cost of these works amounted to about
17 lakhs of rupees.

Tre Technical Education Board of the London County
Council bas organised a series of trade conferences to discuss the
subject of technical education in its relation to the various London
industries. They will be held at the County Hall, Spring-gardens,
S.W., during the months of June and July. The chair will be taken
at 8 p. m. by Mr. Sidney Webb, Chairman of the Technical Educa-
tion Board. The dates of meeting and the particular groups of
trades to which the conferences will be devoted are as follows :—
June 7th: The building and furniture trades. June 20th : The
engineering, shipbuilding and metal trades. July 4th: The book,
paper and priuting trades. July 18th: The clothing, leather,
chemical and miscellaneous trades.

THE reconstructicn of the Stockton Corporation Quay
is still exciting great interest there. Sir Alexander Rendel, who was
called in to advise, has laid plans and specifications before the
Quay Committee, and the Committee have approved these and
decided to advertise for tenders for carrying out the work., There
was a lively meeting of the Corporation on Tuesday, when the
minutes of the Qua

' Committee came up for confirmation, and
certain members took exception to the fact that there was no
estimate given as to the cost to be incurred, but the Town Clerk

ointed out that it was not wise to make known the estimate, as if
it were published there would be no tender under it. Ultimately,
it was resolved that tenders for the work should be obtained.

“ THE ENGINEER,” says Reynolds' Newspaper, *is very
frank in its references to the International Miners' Con
Reynolds' Newspaper has been so successful in exposing the Ej’pﬂ
crisies of modern life, that in latter years we hear much less of
them than was formerly the case. The official organ of the great
branches of industry connected with engineering in its latest
number freely admits that it is impossible to run the industrial
world on Christian principles. It says, ‘One and all work mainly
for themselves;’ and again, ‘The mainspring of human move-
ments, actions, mental goings and comings, is self.” Of course,
this is an admission of the existence of war between the producing
and the owning classes, It is always satisfactory to have your
enemy say exactly what be means, and, therefore, THE ENGINEER
is to be thanked for its admissions.”

At a meeting of the Manchester City Council on Wed-
nesday, a long statement was made by Sir J. Harwood, deputy-
chairman of the Ship Canal Board. He said it ap red that by
the end of the next year, and probably earlier, there could be
nothing left of the corporation loan to the canal, and that they
might expect a deficiency of £146,862 in December, 1805. Unless
some action of a very drastic character were taken the corporation
wonld in 1896 have to find money for the interest on debentures.
He stated this some time ago, and that it wonld necessitate a rate
of about 1s. 8d, in the pound. This was ridiculed at the time, bat
it turned ount to be very near the mark, for the interest on
£5,000,000 and the sinking fund which commenced in 1897
amounted to ls. 71d. in the pound, in addition to which there
would probably be other matters requiring serious consideration,
The work of the future would be for men of special training, and
he thought himself entitled to be relieved from further responsi-
bility. e council adjourned for a week for further discussion of
the report,
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TAYLOR'S GAS FURNACE FOR STEAM GENERATORS
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TAYLOR'S SELF-CONTAINED GAS-FIRED STEAM
GENERATORS.

Tue problem of the best and most economical means of
consuming coal in steam generators has been a subject of
attention for engineers since at least the beginning of the
century, but no general system of smoke prevention has yet
been adopted. Great quantities of smoke are still produced,
in spite of legal enactments for the suppression of the
nuisance. Apart, however, from the unpleasant consequences
of imperfect combustion, there is the equally important ques-
tion of enhanced cost of steam production owing to waste of
fuel. Every attempt, therefore, to improve the methods of
consuming fuel must be of interest. One of the chief diffi-
culties in the way of a satisfactory solution of the problem
is the fact of the variable power demanded from a given
generator. If cases were frequent in which an absolutely
regular quantity of steam per hour were required, the arrange-
ments for burning economically and perfectly a given quantity
of coal would be comparatively simple. This case is met
with in practice in the slow-running engines used in water-
works, and there no smoke should be produced, but the problem
is not at all so simple where the demands for steam are
variable both in amount and duration. It may be taken for
granted that if the gases produced by combustion of coal are
suffered to impinge upon surfaces which are much cooler
than themselves, it will be impossible to prevent smoke, and
the best surface for the purpose is undoubtedly fire-brick or
some equally refractory material. In many boilers the use of
fire-brick in contact with the metal surfaces which are heated
is objectionable, therefore many attempts have been made to
keep the fire-brick altogether separate. Many boilers have
been fired with producer gas, with good results and a saving
in coal consumption, but there must inevitably be a consider-
able loss of heat in all cases where the producer is at some
distance from the boiler, and great care must be taken to
avoid explosions in the gas conduit itself. If, then, the
producer could be placed inside the boiler itself, or so close
to it that the same brickwork which serves as the boiler
getting would also serve for the producer, great economy
should result, and if the quantity of air be properly propor-
tioned to that of the gas, entire absence of smoke should
ensue,

These views led Messrs. Taylor and Lowe to design such
an arrangement as we have just named for all the well-
known types of boilers, but our space will only permit of our
illustrating one of these, which we think best illustrates the
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principle. Figs. 1 and 2 represent the arrangement as
applied to a Babcock-Wilcox or other tubulous boiler. Fig. 1
is a sectional elevation, and Fig. 2 a plan. The small coal or
burgy is charged into the hopper A, preferably about 2 cwt.
at a time, and is discharged, by means of the lever, into the
gas-producer B, in which a deep fire is kept. C is the
clinker door, and D the ash door, which are closed by air-
tight covers. A steam jet and air injector E is used to
deliver air below the producer grate bars, and the delivery
of air is thus under perfect control, and the fuel burns in
layers, which cause the production of carbomic acid gas
and its subsequent carbonisation to carbomic oxide. If the
apparatus receives proper attention, no carbonic acid gas
whatever should pass into the boiler flues. The whole of the
gaseous products from the producer pass in the direction
shown by the full line arrows over the bridge, and then
descend. The whole of the setting is, of course, in fire-brick.
So far, the gas is the same as that given off from the ordinary
producer, and it is now necessary to mix it with the due pio-
portion of air, and to cause combustion in the part of the
apparatus best suited to supply heat to the boiler tubes. In
order that the entrance of cold air may not cause a drop in
the temperature of the rich gases, all the air used is caused
to pass first through heated brickwork, and as the inventors
prefer to dispense with the usual tall chimney stack, a fan is
used to produce the requisite draught. This current is
entirely separate from that produced by the steam jet, which
merely Ieegs the producer. Referring to Fig. 2, it will be
observed that there are two openings lettered ' ; each of these
is connected with the air-duct from the fan, and air passes
along in the direction of the dotted arrcws up the side flues G,
Fig. 2, and down the central flue H along the passage at the
base of the setting, and through the pipes J intothe combustion
chamber L, having on its wnﬁ become heated to a high tem-
erature., The gases from the producer at the same time

escend in the direction of the full arrows, and pass through
the pipes K, and mix with the air in the combustion
chamber I.. It has been found that the mixing of the gas
and air is best effected by the mingling of separate streams
in this way. The combustion-chamber L is kept at a white
heat by the perfect oxygenation of the gases, and the
heated products pass in the usual manner round the water-
tubes, and so to the chimney. It will be observed that the
whole of the fire-brick is entirely separate from the boiler
proper, except at the points where the latter rests upon it,
and thus free expansion is allowed for.

The inventors claim that no trace of carbonic acid gas

s out of the
xide gas has been
ﬂnd a.:f opportunity of examining a vertical boiler made 1:5011
a similar principle by the inventors, and used at the Cadby
Hall works of the Epstein Accumulator Company. The
hopper was cylindrical, with its axis vertical, and the gases
passed off up a central vertical group of small tubes into &
chamber, from which they descended by four larger tubes
and discharged into an annular combustion chamber built of
fire-brick at the base of the boiler. Air was injected into an
annular chamber of fire-brick, where it was heated and then
passed into the combustion chamber, where it mixed and
Immhined with the gases. The whole of the products then
upwards through four groups of small vertical tubes
to the smoke stack. The whole of the tubes through which
the gases passed were entirely surrounded by water. No
smoke was visible when we visited the place, but as we were
unable to make any tests, we append a few results of trials
made by well-known engineers. Professor Alex. B. W,
Kennedy examined and tested a similar boiler some time ago,
and Mr. D. K. Clark and Dttt;d J ﬁhn anl;msan have on
separate occasions carefully tested the apparatus.

“Pi'ahn inventors inform usj;hn.t with the boiler at Cadby Hall
works alluded to above, the cost for coal consumption was
only one-balf of that previously required with the ordinary
Lancashire boiler.

The boiler tested by Mr. D. K. Clark at the Cadby Hall
works is rated at 30 nominal horse-power, and has a heating
surface of 856 square feet. The shell is 6ft. 6in. diameter
and 8ft. high between the upper and lower tube plates, The
steam is collected in a horizontal steam chamber at the upper
part of the boiler, 2it. 6in. diameter and 4ft. 9in. long. The
gas producer is 3ft. 9in. diameter and 5ft. 6in. hlgh._mmurod
from the grate to the lower tube-plate of the boiler. The
grate area is 11 square feet. Six test trials were made, and
the coal was charged in quantities of from 501b. to 1201b,
each time. The working-pressure of the steam was 801b.
per square inch.

The coal used for trials Nos. 1 to 5 was Garswood Hall
burgy, of which the following is an analysis :—Carbon, 81'5

r cent.; hydrogen, 4'0 per cent.; sulphur, nitrogen, oxygen,
g*. 58 per cent. ; moisture, 1'7 per cent.; ash, 7°0 per cent.;
total, 1000. The calorific value is 14,300 heat units per Ib.
of coal, represented by the evaporation of 14:8lb. of water
from and at 212 deg. Fah.

The following details are extracted from Mr. D. K. Clark’s
report :—

roducer, and that no trace of carbonic
Fnund in the chimney gases. We recently

Number of trials ..

& na 1 |2 |3 4 | B 6

Duration of trial, hours .. .. .. 7 B |7 | 6 T
Coal consumed per square foot of |

grate, pounds .. .. .. .. .. 214 10°233°3 32'§8 | 2875 H64
Feed-water, total evaporation per , 1

riquare foot of grate, gallons .. 10875 6821054 1751°5 15085 2453°5
Feod-water evaporated per pound of

coal, as from and at 212deg. Fah. - |

pounds ce ss wm s we| 7°81 P*1290°5D B°800 | 9°EO | 97T
Average prossure in boiler per square

inch, pounds .. .. .. <« | 71 | 72|81 | 725 | 83, 75'3

In the same report the following analyses of chimney gases
are given:.—

Bf volume. By weight,
'or cent. Per cent,
Carbonic acid .. Bell . 7740
Carbonic oxide.. e 000 .. .. 0000
Oxygen .. .. «s 11T .. .. 15°208
Nitrogen . 8082 .. .. TO"'966
10000 100 (0K

The absence of carbonic oxide will be noticed, but it is
obvious that on these trials too much air was into the
furnace, as the percentage of unconsumed oxygen is high.
This would of course have a cooling effect, and would lower
the efficiency of the apparatus. With respect to the system
of gas production in the boileritself, we may refer to the method
which has been employed by the London, Brighton, and South
Coast Railway Company forthelocomotives working the express
trains to Brighton. Before leaving Victoria, the fire-box of
the engine is filled with about 11 cwt. of coal, the fire being
made up two hours before the train starts. The engine is
brought to the train with a black fire, and after the stoker
has pushed a dart through the whole depth several times,
the fire is not touched until Brighton is reached. On arrival
there is a very low fire, and if the train is delayed on the
road the whole process of gas production is spoiled and
ordinary firing has to be resorted to. The ashpan doors are
made air-tight, and the front one is never opened unless
absolutely necessary; the whole admission of the air is
regulated by the back damper and the fire door, This is a
case of a fire-box acting as a gas producer, but no greater
distance than from Victoria to Brighton can be accomplished
in this way, as the fire would need to be disturbed.

The design of Taylor's smokeless boiler appears to us to be
a step in the right direction towards improved efficiency.
We understand that a syndicate is now being formed to work
the system.

CaNALS AND NAVIGABLE RIVERS OF ENGLAND AND WaLEs.—We
bave received from the publishers a copy of the new map compiled
l;f{ Mr. L. B. Wells, M.1.C.E,, late engineer to the River Weaver

avigation, which for the first time places in the hands of engi-
neers, a complete map of these navigable waterways. The canals
and rivers are of different widths and depths, and therefore of differ-
ent carrying capacity, are shown by lines of different thickness, while
those, which may be considered derelict are practically abandoned
canals including those in the hands of rallway companies, are
shown by dotted lines. The map is accompanied by a | d
which gives the names, lengths, positions, n.nt! ownership of these
canals, and is one which will be found of great value and importance
to those now engaged in the Canal and Railway Rates Enquiry, and
in investigations as to the ibilities of existing and projected
inland waterways. Messrs, Geo. Falkner and Sons, Deansgate,
Manchester, and 181, Queen Victoria-street, London are the
publishers,

MasoN COLLEGE ENGINEERING SOCIETY.—A general meeting of
the above Society was held in Mason College, Birmingham, on
Wednesday, May 23rd, Mr. R. J. Richardson in the chair. A
paper on ‘‘ Ironfounding " was read by Mr, John Ashford. The
author remarked the small amount of scientific information obtain-
able on this subject, pointing out that to a great degree the
E’?ﬂhm] experience of the workman is still solely depended on.

o

methods of moulding with greensand and dry sand were
explained, and the various foundry sands and their preparation

described. The relative advantages of mixing sands in the pu
mill and by the Schultz mixer ':Era dilcuu;ig, the author mE
ing out the great economical efficiency of the latter. Stereo and
plate patterns for repeat castings were shown and their use fully
illustrated, the author concludiog with a full description of the
Lieder moulding machine, a working model of which was shown.
The pal:er was 1llustrated by various models and drawings, and
was followed by a discussion, in which Messrs. Richardson,
Hawkins, Winn, De Villiers, and Waynforth took part.
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SINGLE-CYLINDER SEMI-PORTABLE ENGINE

MR. R. G, MORTON, ERROL WORKS, PERTHSHIRE, ENGINEER
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MORTON'S SEMI-PORTABLE ENGINE.

ApovE we illustrate an improved single-cylinder semi-
portable engine, made by Mr. R. G. Morton, Errol Works,
Perthshire, from the designs of Mr. Duncan Morton. The
materials used in its construction are of the very best
quality, while the fit is perfect, and the finish leaves
nothing to be desired. The cylinder is of hard, close-
grained metal, steam jacketed by means of a 2}in. annular
space run round it and forming a dome, from which it derives
a constant supply of dry steam. The jacket is drained back
to the boiler. The slide valve is of the double-ported Trick
type, and can be examined while steam is up. By removing
the dome cover which forms the safety valve seat, the regu-
lator and throttle valve can be examined and adjusted. The
piston is cast hollow, and fitted with two Ramsbottom spring
rings. The piston and valve rods are of steel, the connecting
rod and crosshead of finest scrap iron. All the working pins
and joints are thoroughly case-hardened. The crank shaft,
which is of steel and runs in heavy gun-metal bearings, is
larger in diameter at the dip than in the body of the shaft.
The governor, which is of the cross-armed type and loaded
with a centreweight, controls the speed of engine by acting
directly on a throttle valve. The feed pump is continuous
acting, and is fitted with very large valves which rise only
}in., thereby reducing wear and tear to a minimum, and
working noiselessly. Inaddition to the feed pump a graduating
injector is provided, which can be regulated for any supply.
The boiler is of the locomotive type, and made throughout
of the finest Siemens mild steel; all riveting is done by
machinery. All plates are flanged with large corners. The
proportions of steam and water space are ample, and the
firegrate is unusually large, being specially arranged for
burning inferior fuel. This type of engine is made in all
sizes, and with or without automatic expansion gear.

ETCHELL'S “NON DRIP" SHAFT BEARING.

WEe illustrate herewith a shaft bearing, Etchell’s patent, now
being introduced by Messrs. Hudswell, Clarke and Co., of

Leeds. The engravings are almost self-explanatory. It will be

seen that the brass, which is of the swivelling, or self-levelling |

type, has a cavity in which oil lies. Across the bearing rests
a cotton wick which distributes the lubricant.
It is claimed that the bearing is very cheap, that there are

ETCHELL'S SHAFT BEARING

no oil cups and no drip, the arrangement preventing oil from |

running along the shaft to the outside of the bearing; one
supply of oil will last for six months.

LETTERS TO THE EDITOR.

(We do not hold ourselves responsible for the opinions of our
correspondents. )

ENGINEERING AS A PROFESSION.

Sir,—As you bave invited discussion on the subject of
‘“ Engineering as a Profession,” I see no reason why I should not
call a spade a spade, and tell a few plain truths for the benefit of
others like *‘ Pater,” whether they are acceptable or not to pro-
fessors or to mechanical engineers as a body. As to civil engineer-
ing, which 1 have heard profanely defined as ‘‘glorified road-
scraping, ' |1 have nothing to say, because I know next to nothing
about it. Ne sufor wltra er¢pudam—Ilet the cobbler stick to his
last. 1 proceed to consider the position of the ingenunouns youth
who has been trained in a college, and has ‘*gone throvgh the
shops,” forsooth, as a gentleman nrprentiﬂa.

his young man, if he has a head upon his shoulders, has made

good use of bis time. He has learned a great deal, and I shall
assume that be finds bimself placed in the position of manager of
a department. The first thing he discovers is that the firm em-
ploying him make, let me say marine engines, by the dozen, and
that they are all alike in every respect save size. There is a dis-
tinct set of patterns for each size of engine, and from one end of
the year to the ofher engines are built from these patterns. Now
and then small charges are made, never when it is possible to
avoid them, Nome of my young ergineer's college training is of
the smallest use to him. The role object of his existence is to get
the largest quantity of work turned out on the old lines at the least
cost. This is a science in itself, but it is never taught in colleges ,
or schools, or books.

If any young man gets into a locomotive shop on a railway, he

' on the foundry for castings,

will find, as before, that there is no scope for theoretics. knowledge.
He way work for twenty years, and build a dozen types of loco-
motive, ard never make a single calculation. Neither he norany-
one else wants to know how thick the shell
slates should be, or how close the stays or

ow thick, or how many threads to the inch.
All that was settled years and years ago ; a
little taking out of quantities is all the
figuring that is needed. Even in the matter
of testing, the whole affair is cut-and-dry for
him. The one essential is —that he should
be able to turn out the greatest possible
quantity of work.

Now I assert, without fear of contradiction,
that there is no scope for the display of scien-
tific attainments in mechanical engineering
in the present day. It is simply a matter of
pounds, shillings, and pence. Machinery is
no more scientific than blankets or tea. 1
hear it urged that surely such mechanism as
that of the Havock, let me eay, is certainly
the result of science. I answer that it 1s
not., It is the result of trial and error;
the result of long and costly experiment.
It is simply a survival of the fittest., 1
P do not hesitate to say that there is not a

portion of the machinery of a torpedo boat

whose dimensions have been arrived at by

calculation. Idoes anyone suppose that the

steel framing has been calculated at so
many tons per square inch of section Not a bit of it. Does
anyone imagine that they will find in a book a rule based on
calculation that will give them the dimensions of a torpedo boat
crank shaft,or of a leading axle of a modern express locomotive ? If
they do they have everything to learn. All the so-called special
mechanism that we see around us has grown. If there are any
rules extant that can be taught, they have been deduced from the
machines, not the machines from the rules, As for the other
machinery of the world, it is all cut and dried. Nothing is taught
in college or school that is of the least pecuniary value in this
direction.

“Oh,” but it will be said, **look at the new machines, look at
the oil engine for instance.” When I hear this I always laugh, 1
cannot help it. The oil engine has emanated from men who have
had no scientific training. Ope of the best is the invention of a
medical man., There is not a college professor in existence who

ever invented one, or even hinted that one was ible.
I do not think that any knowledge of therm amics
bas ever come to the aid of anyone making them. I do

not believe that the makers of the best oil engines in the market
could pass an examination in such subjects as those recently dealt
with in your pages by Dr. Lodge. The scientificside of mechanical
engineering has no existence out of the brains of professors.

I have said 1 would call a spade a spade, I doso. Mechanical
engineering in the present day is not a profession, it is a trade, It
has only one aspect, the commercial. It bas been found that there
18 no money, but very much the reverse, in scientific mechanical
engineering. What the young engineer wants is a knowledge of
men ; ﬁreat forethougbt ; an infinite grasp of the future, its
eventualities and possibilities, discipline ; organisation ; zeal :
perfectly in tune with every surrounding note, order. lLet me
explain. If work is to be turned out in quantity no department
of the works must be idle; none run overtime to supply the
demands of the remainder. The turnery must not be idle, waiting
The erecters and fitters must not be
kept standing because they cannot get the work from the turners
or planers, Just think what this means in a large establishment.,
[s 1t possible to overrate its importance?! 1 tell you, Sir, and I tell
your readers, that it is in this matter of keeping all going together
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:l;‘t w’iﬂmFiMI have been rnino‘;in: a ﬁupl- of yu;
ter iods of rity, simpl nse a change

man nl:nl hnupil‘:n;np:n Lan tE {u dismissed because, for-
sooth, they were not engineers, and I have known the same men
to be sought out and implored to return, Of course I cannot give

names.

All this is quite outside a college training. It is not at all
outside the ng to be had in works, If a young fellow keeps
his eyes open, he will soon find out why he and his mates are

working overtime, on the one hand, or, on the other, are trying to
ferret ont jobs to keep them from being idle. Of course, if a
y:nng' man does not keep his eyes open he will not see these
thi

Now, Sir, in all this I have not referred to the question whether
mechanical engineering is a rofession or not. I hold that
it is not a profession at all—that it 1s a trade or business, But I
will go on to add that it is simply first-rate for those who have
really learned it. A good manager who can get out work up to
the mark is worth his weight in gold. There is a never-ceasing
demand for good men, but scientific mechanical engineers are
simply a drug in the market. The Admiralty have been for years
training engineers, and making men of science of them. Theyare
now beginning to find out that all this is worse than useless, and
that what suffices to pass the Board of Trade is good enough.

Perhaps at another time, with your leave, I may have a little
more to say. Meanwhile, I should like to hear somebody else
who will take the other side, and let us hear what the commercial
value of a scientific trainiog is, though I fear this is expecting too
much, DENARIUS,

Manchester, June 0Oth,

Sir,—* Pater’s " letter deserves the attention of other paters and
their sons, who pro to take up engineering as a profession.
Parents who have non-commercial careers, such as military,
naval, clerical, and medical men, are too apt to gauge the advantages
of the profession through contact with those who bave been
successful. Technical education is of value to every engineer, bot
that it is not absolutely essential is shown by the numbers of great
engineers who have succeeded withont it, is fact is overlooked
more and more every day, and theoretical training seems to be
introduced to avoid so-called shop drndgery, while it is the experi-
ence of this shop drudgery which is the key of engineering. Many
lade are sent to work who loathe the sight of the shops, and
seldom succeed in becoming more than dranghtsmen. In using
this term I do not refer to those engineers who through circum-
stances are compelled to work at the board for a draughtsman's
pittance, At present quantity, not quality, rules the market. Your
able article on ** and Repairs " is, I regret, too true, and
points to the fact that not only are many draughtsmen ignorant
of the practical uses of machinery, and the principle of construc-
tion, but that the managers and principals are alike ignorant of
the working of machinery they sell. The cause of this is not farto
look for—it is simply the training. Of the large number of young
men who eunter tga lists for engineering fame, only abont one-
fourth find workshop pursuits tastefol, and a large number of
these fail through want of physical robustness; consequently their
training must be either in the drawing-office or a college.

Such young men flood the market, and often obtain employ-
ment in preference to better men because they can make a draw-
ing a little faster and neater, and will take a smaller wage than
the man with shop experience, and also becanse so many engineering
concerns are run by purely commercial men, whose only qualifica-
tions generally are cash or interest, and who imagine engineenng to
be a eeries of calculations. No account is apparently given to the
cost of drawings made twice over, or the extra cost of unnecessary
machining due to faulty designs, or the unfitness of machinery to
do the work. While this , young men cannot be blamed for
following the less arduous coll course, which only fits them for
the board, generally at a salary less than a labourer, which from
a monetary point does not justify the expenditure in costly
college courses. They may eventually drift into positions of trust,
at lﬁﬂl‘lﬂ which are a di to those who pay them. I instance
a firm who offered for the management of a works amplojvinﬁfﬁﬂ
to 300 hands, a salary of £200 to £250 per annum—about what a
ﬁmd plater can make at his trade, Through bad work and faulty

esign, this firm bhas had to make good machinery which must
have cost many hundred pounds., Some day when too late the
will realise their mistake. I do notimply that this is universal,
but it is as well to know that, taking it all round, engineering is
about the worst paid and hardest-worked profession there is.
After years of struggle at a salary which barely pays for living,
most engineers find themselves nearing the coveted position of
trust, which often they do not get; many have, therefore, to end
their days in bitter disappointment at a salary of £100 to £150 per
annum, while the few who get the plums find them cut down for
their benefit to £300 or £4 r annum—about the pension of an
officer who would have probably retired at the age when the engi-
neer has worked for and won his prize,

I do not wish to criticise employers on the salaries they pay.
Times are bad, their profits are uncertain. One cannot blame
them in struggling to cut their expenses down, but I think it is only
right parents lng lads should know that in following one of the
finest, most interesting, and absorbing professions, that for a liveli-
hood it is bad, that the door to appointments is closed as a
rale, without both large interest or mj)itn]. Chance may favour,
and has favoured many men, but should not be relied on. Parents
shonld, therefore, think twice before drifting their sons into an
over-stocked and under-paid profession, and would do better to take
the advice of those who may employ them, or from those who, like
myself, are trying to make a living at it.

May 30th. MECHANIC,

BELLEVILLE BOILERS.

Sir,—We find that reports are being spread hioparn-uua who are
evidently fearing the competition of the above boilers with those
of the ordinary type, to the effect that the Lords Commissioners of
the Admiralty have counter-ordered the large contracts that they
have already placed for the manufactare of the Belleville boilers,
There is absolutely no foundation for these reports, and as agents,
and holding a concession for the manufacture of these boilers, we
ghall be glad if you will give publicity to this letter.
?‘{]n MAuUDsLAY, SoNs, AND F1ELD, LTD.,
WALTER H. MAUDSLAY,

London, S.E., June 1st, Chairman.

THE BOARD OF TRADE UNIT OF ELECTRICITY.

Str,—The Board of Trade unit of electricity is 1000 watts, thatisa
kilowatt, and I know that 746 watts = 1-horse power,

Now a watt is got by multiplying volts by ampéres. The volt |

stands for *‘ pressure,” and the ampires for ‘“ quantity.” In old
times the term Coulomb was used, but as it was not the unit of
electricity, but the unit of current that was to be measured,
Coulomb was disused, and ampére was made to imply the second.
That is to say, the ampére stands for the quantity of electricity
given off per second by a dynamo at the stated pressure in volts,
All this is very clearly set forth in MacFarlane’s *‘ Physical
Arithmetie,”

Now, what I am at a loss to know is, what does a Board of Trade
unit mean electrically ! Curiously enough, I have consulted electrical
engineers and they tell me they really do not know, that it never
strnck them before. The question is this, is the kilowatt a time
:Iunnt.ity ornot! To put the question another way, suppose I have a

ynamo with an output of 40 ampires at Eﬂﬂéﬁ Egﬂ ts. That means

e ——— M

2000 x 40 = 80,000 watts, and represents 748
power. Now, I want to know bow long will that machine take to
deliver 80 Board of Trade units! So far as I can see, inasmuch

as all the quantities are expressed in seconds, it appears that the

1072-horse

machine will deliver 80 units per second, or 4800 per minute, or
288,000 per hour. This cannot be right, because at 6d. a unita
single dynamo wounld earn a colossal fortune in one night. If we
suppose that the minute is the factor, then the income would be
Elg per mioute, which is nonsense. If I take the hour as
the time, then the machine will earn £2 an hour, which is reason-
able. Nominally, the Board of Trade unit is 1000 watt hours. But
the watt has to do with hours ; it is a seconds th!.{.
Then I want to know what has this to do with the kilowatt ! It
seems to me that the unit is really 3,600,000 watts. The whole
affair is very confusing, Will any reader of THE ENGINEER help a
perplexed Towx COUNCILLOR,

June Gth,

PFILES AND PILE DRIVING.

Sir,—1 have read the excellent rgmr by Mr. J. R. Baterden,
Assoc. M. Inst. C.E., on “ Piles and File Driving,” and am glad to
see this much noglected subject so !uH{i and ably dealt with,
Having had large experience in various kinds of pile driving in
many parts of riﬁm world, T venture to offer the following remarks

which you may possibly consider interesting to your readers, With
reference to the nhuul: I have always found t{nt when the piles
have to be driven through difficult ground, the straps of wrought
iron should not be riveted to the casting, but simply run through
slots left in the casting and then bent to required angle, one piece
of iron forming two straps. In this case no rivets are necessary,
and I have never known a strap to break or come off when the
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rly fitted on, which is of

shoe has been prulpa monnt im ce.
As to pile rings, 1 bave always found that a heavy ring is the most
efficient, made to following general section, having smallest dia-

meter in centre, as shown by dotted lines., Pile should be headed
more or less, In driving sheet piling in troublesome ground,
it is an excellent plan to drive simuoltaneously two piles by two

-
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PERMANENT WALINCS

CHUCKS AND WEDCES’ COUNTER PIL

COUNTER PILE
engines, one at each end of the bay, and next each counter pile,
having a pair of pitch pine plank walings secored together at snch
a point on the piles as that when the latter are driven to the required
depth the walings shall be, say, 3it, or 4ft. from the bottom, and
so form a guide for the remaining piles of the bay, which can all
then be pitched and lowered to within, say, 6in. of the bottom.
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leaving a space for the wedge pile in the centre of bay. In this

space a chock should be placed, and all the piles wedged tightly up
on either side to the counter piles, and then driven.

The following is a plan of counter piles and sheeting of one bay—
all whole timbers.

A and B are the two sheet piles first driven, and to which are
attached the plank walings close underneath the permanent bottom
waling at low water.

These planks are bolted to the sheet piles A and B, but a hori-

COUNTER PILE

SHEET PILE

-
PLANK WALINCS p l
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el

zontal slot is made in the planks to allow of play in case the bay is
not quite rectangular. The planks come slightly on counter the piles,
which thus serve as guides,

As Mr. Baterden remarks, the subject of pile driving is a very
extensive one, and a great deal remains to be said ; but I will not
now take up more of your valuable space,  SamiL. H. AGNEwW,

London, June 2nd.

INERTIA OF THE RECIPROCATING PARTS OF A STEAM
ENSINE.

Sir,—The very simple graphizal construction of Professor J. F.
Klein, Lehigh University, for thy determination of the acceleration
of the piston of a steam engine, seems to be little known on this
side of the Atlantic, as several new text-books have a red since
its publication—Journal of the Franklin Institute, September, 1891
—in which the analytical treatment of the subject is given, or the
less simple graphic method of Ritterbaus,

The following is Klein's construction :—Let O A and A B be the
crank and connecting-rod in any position. Let the lengths of the
crank and connecting-rod be » and ! respectively. Produce the
connecting-rod B A to cut the perpendicular O E to the line of
stroke. With A as centre and A E as radiuns draw a circle; on
A B as diameter draw another circle, and let the common chord of
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the two circles cut the line of stroke in F. Then F O is the
acceleration of the crosshead to the same scale as O A represents
the centripetal acceleration of the crank-pin.

The demonstration is as follows :—The motion of the crosshead
B may be compounded of two motions: (a) A motion of constant
velocity V in the crank-pin circle; (/) a motion of rotation about

A with angular velocity I"—l The acceleration due to the motion

(a) is "-;?. and is in the direction A O. If the scale of velocity be

chosen so that V is represented by the length A O, the accelera-

tion i may also be conveniently represented by A O. The com-

r
ponent of this acceleration in the direction of the connecting-rod
will then be A g, O g being drawn perpendicular to A E, The

g |
I"12 I, and, making

the same assnmption as to scale, will be represented by the length

radial acceleration due to the motion (J) is

AE _ . fA _ Ae . :
T ST A, since e The tangential acceleration due
to (/) has no component in the direction A B. Adding, the com-
ponent of B's acceleration in the direction B A is fg. Bﬂﬁ
obviously, the total acceleration of B is in the direction B O, an
must therefore be equal to F O, since f ¢ is the component of F O
in the direction B A.

If an ordinate be drawn from B of length equal to F O, and the
construction repeated for a number of different crank-pin positions,
the rectangular curve of piston acceleration is obtained.

Klein's construction does not fail, as Ritterhaus’ does, at the dead

ints,

If + be the weight of the reciprocating parts per square inch of
piston area, and f be the acceleration, the steam pressure in pounds

per square inch required to accelerate the moving parts is S,

g
Guilds Central Technical College, ARCHD, SHARP.
May 31st,

PORTLAND CEMENT-MAKING MATERIALS.

Sir,—Permit me to call your attention to an inaccuracy in
“ Molesworth’s Pocket Book of Engineering Formuls,” under
heading, ‘‘Strength and Weight of Materials,” item *‘Chalk."”
Two samples are given, weighing respectively 1451b. and 162 1b,
per cube foot. My own experiments in weighing numerous blocks,
as received from various quarries in England, give results varying
from 1101b. to 126 1b, according to moisture present. The er;g;n.g
strain was also experimented npon ; Jin. cubes were submitted to
gradually increasing pressures in a hydraulic press, with clock-
work-driven Richards indicator attached. The croshing strains
varied from 0500 Ib. fer square inch to 220 ]b. per square inch ;
Molesworth gives 501 1b. In most cases a preliminary breakdown
oceurred when abont two-thirds of the %Drmsum was attained.

I call your readers’ attention to the above points, because it is

Crushing Diagram of a 8in. cube of White Chalk. Vertical scale, 8456 Ib,
per inch. Horizontal scale, 5in. per minute. Datum line = Pressure
to balance ram and friction,

a very common error to consider a cubic yard and a ton as about
the same thing ; and because the importance of testing the strength
of the material seems uFL to the present to have been completely
ignored, both by purchasers of chalk and designers of chalk-
breaking and washing machinery. The foregoing experiments
also go far to clear up the apparent anomaly of some Portland
cement works taking double the horse-power per ton for their
wet washing and grinding that is found to be developed uader
similar circumstances by other factories using what are nominall

the same materials. | enclose a tracing of one of the autographic
diagrams referred to, showing two preliminary yield points, then
a general yielding without reduction of pressure, and finally a

sudden and complete collapse, PErcY J. NEATE.
Rochester, June 4th,

OIL FUEL AT SEA.

SIR,—In the Scientific American supplement for the 19th inst.
there is published an account—credited to you—of liquid fuel burn-
ing on the steamer Baku Standard, by Mr. A. Suart.

e enclose a printed sheet of the rig for burniog oil—which was
the suggestion for our painting machines as used at the Columbian
Exposition in Chicago. It has been su that this way of
spraying oil might be of service to Mr, Suart, as it would save the
steam now used to spray the oil into the furnace. The statement
;s made that }{hp I:'::l:s of nt.ﬂnl;m is mlr;u of the drawbacks in his work,

n spraying oil in the way shown the only power consumed is that
noat?od to drive the blower, which is {u:ﬁ?ain compared to the
steam used to obtain the same jet. One of ﬂur%ﬂnwars consuming
4-horse power will spray 40 to 60 gallons of oil per hour. The oil
tank is below the blower and jet pipe into the furnace, and may be
any distance away from the blower, say 60ft. ontside the walls of the
building, which is the requirement of insurance companies. They
al=o m%tura that the oil supply shall be below the fire. In the make-
up of this rig we comply with these conditions. When the blower
1s not running the oil will sink to the level of the oil in the tank.
Upon starting the blower the air pressure at the stop valve, acting
through the small pipe to the gauge and the top of the oil tank,
forces the oil out of the bottom, and by way of a small pipe to a
valve located over the air inlet to the blower. This valve regulates
the amount of oil fed to the blower, which breaks it up, mingles it
with the air, and forces it to the fire by way of the jet pipe, which

ipe may be made to ags to the back, and then Inrwnrdl:o so as to
eat the gas before de ivery to the fire. The result of this plan of
work is that we can atall times get a perfect combustion of the oil
fed in any amount needed to do the work, by the use of the most
simple devices, which will take care of themselves, there being no
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small openings to gom up or clog. If the feed is adjusted to the
amount of oil wanted the thing i1s automatic.
35, W, Fourteenth-street,
New York City, May 24th,

T. G. TURNER.

THE INDIANA ARMOUR FPLATES.

SIR,—I enclose an approximate sketech of the results of the test
of Bethlehem's 18in. nickel-steel Harveyised ballistic plate, repre-
senting the side armour of the battleship Indiana, which may be
of interest, in case you bave not received photographs.

The plate was hammer forged, 16ft. long, 90in. wide, and 18in,
thick for 4ft. of its width from the top, tapering thence to Sin. at
the bottom edge. It weighed 33; tons, and was secured to 36in,
of oak backiog by twenty-six 3in. bolts, as shown in the sketch,
Although 18in, in thickness, it was tested with the 12in. rifle under
the clause of the specifications that ‘‘ in no case shall the calibre of
the gun exceed one-seventh the width of the plate at the point of
impact,” It was a Bethlehem gun against a Bethlehem plate, so
Bethlehem was a sure winner,

During one of the operations of the ‘‘ Harvey " process to which
it was subjected loud reports indicated aninternal fracture, Care-
ful examination and drop tests failed, however, to locate the
injury ; but the 12,600 foot-tons striking anar%y of the first 12in.
shot easily discovered it. TPropelled by 269} 1b. of Dupont brown
prismatic powder, giving a striking energy of 1465 foot-seconds,
the shell cracked the plate into three pieces, asshown in the sketch
marked ‘‘ First shot.” Three cracks extended from the shot-hole
to the top, bottom, and left edge, varying in width from 4in to 8in.
The long longitudinal crack was caused by an internal crack nearly
two-thirds the length of the plate, which had evidently been caused
when the loud rﬂforta were heard, as the narrow crevice was filled
with the oil that was used in a subsequent operation. Oil had
found an entrance, although the most careful subsequent inspection
failed to discover any surface or edge cracks,

While the results of the first shot would cause the rejection of
the plate, as the requirement of this shot is that * there shall be
no crack extending from the point of impact to an edge of the
plate, or from one edge to another of the plate, and at the same
time through the entire thickness of the plate at the edge,” it was
so evident that the repeated suspected defect had so radical an
influence upon the result, that Commodore Sampson decided to
fire the second shot to determine if the plate would meet the
second condition, viz.,, ‘* The projectile, or any fragment thereof,
shall not pass entirely through the plate and backing.” Round 2
was therefore fired with 419 Ib, of Dapont powder, with a striking
velocity of 1926 foot-seconds and an energy of 21,182 foot-tons,
Although the plate cracked badly again, no part of the projectile

penetrated beyond 6in. into the backing.

Carpenter 850 Ib. projectiles were used for both shots, The first
penetrated 20in, nns rebounded about 30ft. It was set up abont
4in. and developed a longitudinal erack 16in. in length. The
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second penetrated the plate and 6in. of the backing, the forward
two-thirds was broken, twisted, and partly welded into the plate
and itself, the rear third being broken into several longitudinal
fragments. As diametrically opposite opinions regarding the
value of the Harvey process have been reported as emanating from
me, | shall be glad to tell yon what I have said on the subject.
The views against Enrm;'i:ing thick plates accredited me were not
based upon the results of the test of the Bethlehem 18in. plate at
Indian Head, May 19th. This was a mere incidental endorsement
of the opinion | have often expressed in my lectures, writings, and
conversation,

While we have abundant and reliable data relating to the pene-
tration and perforation of plain steel and nickel steel plates of
nearly all the thicknesses that are liable to enter naval construc-
tion, we have very little information regarding the cracking and
shattering effects of the larger calibres attacking surface-hardened
homogeneous plates at very high energies. The action of the few
plates that have been tested led me some time ago to express the
opinion that, * The Ernntar vilue of carbonisation was with the
thionner plates, and that although the recent development has been
chiefly in the direction of securing a harder face to the homo-
geneous steel plates there still remains two types for comparison,
that of a resistance which will keep out a projectile of any calibre
if thick enough, and that which will destroy the projectiles untii a
calibre is reached whose smashing and racking energy will demolish
the protection, although _p!rhnﬁﬁ at the risk of its own destruction.”

I think there is a Jimit to the thickness of the plates that can

be advan usly Harveyised., Just what that limit is we have
not yet had enongh experience to determine. There are reasons
for doubting its usefulness for plates above 12in., and the best

12in. plate that has ever been Harveyised cracked badly when
struck with a 10in. projectile having a striking ene of
13,664 foot-tons. Not only is the thickness of the hardened
surface less in proportion to the thickness of the plate, but the
larger masses of steel, when subjected to the sudden shocks of
water-hardening, are more liable to initiate defects or develope
minor ones that may occur in the mgoé which, in the condition
they exist after forging, might not sensibly decrease the ballistic
resistance,

Further, any minor defect that may oceur before carbonisation
is liable to be developed into an injurious one during the very long

guriod the plates are unde the process of carburisation.
arthermore, the withdrawal of 250 tons of steel from the black-
smith’s forge, and dipping into a bucket of water, carry many more

risks than the dressiog of an ordi tool ; these risks must have
their influence in determining the thickness of plates that are to be
subjected to this unnatural treatment.

As to the value of carbonisation of plates of certain thicknesses
there appears to be no doubt, and I gave prominence to its employ
only as early as 1891, in a paper prepared for the British Iron and

Steel Institute. Its value in destroying projectiles of calibres up
to and sometimes including 10in, calibre, assuring a decrease in
the weight of armour to be carried for protection against these
calibres, cannot be over estimated, but we have not yet enough
Emctlml evidence to say if its application to the thicker plates will
e finally adopted. While the defect in the plate on test of May
10th was suspected by the action of the plate during treatment,
and was a prominent canse for its rejection, although there may
have been a want of uniform chemical distribution in the ingot or
some piping remaining after forging, all the opinions expressed
agree that the final defect which was so prominent in causing the
failure of the plate was the result of one of the operations of
Harveyising, Other thick plates selected for ballistic test will no
doubt perform better than the 18in. plate in question, but I
believe 1din., 12in,, and even 10in. armour-piercing shells, attack-
ing at service energies, will crack the Harveyised plates, and
although increasing the number of bolts may keep the cracked
pieces in position, we find ourselves back again to the old discus-
sion of which is the least nh}autinnﬂhla, considerable penetration or
cracks. No matter what future tests may decide, one thing is
certain, the calibres and energies of guns must be increased, not
diminished. W. H. JaqQugs,
South Bethlehem, Pa., May 22nd,

THE MAXIM BREAST-PLATE.

Si,—As there has been so much in the papers during the last
week regarding me and my cuirass, I think it is nothing more than
right than that I should give my friends connected with the
scientific world a few facts relating to the affair.

During the past few months a t deal has appeared in the
Eoglish Press concerning a new bullet-proof cloth orbullet-proof coat
which had been invented by a German tailor. The device, however,
instead of being a bullet-proof cloth or coat is, I believe, simply a
piece of armour-plate sewn up in a Had it been brought to
Eongland and exhibited at a music ball as a clever juggling trick, it
might bave been highly amusing to the unscientific, who are not
acquainted with the laws of dynamics. But they were not content
to exhibit the thing in its legitimate sphere; they entered
the realm of science, claimed that it was a new scientific discovery,
and succeeded in getting some of the best men—from his Royal
Highness the Commander-in-Chief down—to see their experiments,
The great number of high officials and scientific and technical
men who went to see it, and the publicity that was given to it b
the Press, brought it before everybody, and the claim set fort
was an open challenge to me as much as to any other scientific
man in England. I saw the game at once, and claimed that I had
something better and lighter, the secret of which I would sell for
7s. 6d. cash, and that the substance which I proposed to use was a
compound of organic and inorganic matter, This was set forth in
a letter which I wrote to the newspapers, and I offered to show my
alleged invention and to sell the secret on a certain day.

On that occasion the London terminus of the railway that runs
to Erith was simply overwhelmed with people wishing to go to
Erith, and the number that went was an?’ imited by the trans-
portation facilities that the railway was able to offer. Many went
to towns near Erith, and walked across country. Some of my
friends who were on the train have informed me that everybody
was talking about it, saying that Mr. Maxim was a very clever
man, that he had probably made a very marvellous invention, and
that ironclads would likely go out of use because he probably had
some very light bullet-proof cloth that would resist all kinds of
shots, even from large guns. One gentleman was anxious to have
a complete suit of Mr, Maxim’s new cloth, to wear under evening-
dress, so that he could stand up and be shot at from all sides with
a military rifle—to amuse his friends. I must confess I had not the
remotest idea that my 7s. 6d. cash secret would be taken in such
dead earnest.

The crowd that assembled at Erith was so great and so noruly
that it was impossible to conduct the experiments in anything
like a satisfactory manner, and notwithstanding that I had a con-
siderable number of men to assist me, the crowd broke down all
barriers, mounting my table and swarming over everything, I had
provided myself with scales and a 2ft, rule, and I asked the
gentlemen to stand back and allow me to show them what my
cuirass measured and how much it weighed. Isaid I had agreed
to make something which would beat Herr Dowe’s cuirass, and to
employ certain organic and inorganic substances, and I had found
that tgu most suitable inorganic substances were iron and nickel,
and for the organic substance a small percentage of carbon, When,
bowever, they found out that my cuirass was nothing but a
steel plate in a bag, that the process of manufacture which I
dmrill:ad to them was nothing but the process of steel mak-
ing, they were exceedingly indignant, and about 100 of them
headed by a very pompous officer, who had come down with
two orderlies, left in a great huff. They were perfectly
furions, and said they had been sold. About 600 remained
behind, and a large number of shots were fired at the cuirass,
which had a larger protected area for its weight than Herr Dowe
has ever shown. It was simply a piece of very fine highly-
tempered steel }in. thick. Two shields were shown, one sewn up
in a bag, and the other covered with felt. ‘

At Herr Dowe's demonstration on the night of the 5th inst., to
prove that his cuirass was all that he claimed for it, the area
actually fired at was about Sin. by 1lin,, and it was claimed that
the weight was 11{1b. They, however, would not submit to the
2ft. rule and scales.

We are now able to provide armour-plates for the Maxim guns
which will stop the small bore projectile, and which weigh 7 lb.
to the square foot, and this, I think, all scientific men would be
willing to back against all other substances, weight for weight.

I hear from Germany on pretty good authority that Herr Dowe's
armour-plate is a piece of very bard aluminium bronze, but this, as
we all know, is never quite as strong as good steel. The amount
of abuse which I have received for giving away this little trick is
simply wonderful. Had I been a pirate and sunk half the ships on
the Thames it could not have been worse,

I notice in this morning’s papers that the general manager of the
Alhambra says that no one has ever said that Dowe’s cnirass is
formed of fibrous material only, but in your issue of June lst you
say:—'' It is said to contain not only no iron or steel, but no metal
of any kind."” Hiram S. Maxi,

JOY'S FLUID VALVE GEAR.

Sm,—I regret that your correspondent Mr. S. J, Ross has seen
fit to assume the pseudo-jocular style in his letter in your issue of
June 1st. Insuch form I must decline altogether to carry on the cor-
respondence, which so conducted could have no practical end, so far
as your readers are concerned, I am in earnest and have plenty of
earnest practical work to do. Hitherto I have answered all

nestions in good faith, and some of those which your correspon-
ent now repeats had been already answered in my last and other
letters. Has he not noticed this! My confidence in my new
plan seems to offend him, but it is based on very crucial and
positive tests; and I do claim that I bave some right to speak
with confidence on this special question under discussion after the
care I have devoted to it, and after so long an experience as I
have had in this class of pioneering work, of which my old valve
ris an instance,

Many of thedetails, however, against which yourcorrespondent tilts
so recklessly are not my own, but have been adopted after criticism
and discussion with abler men than myself, and with whom I am in
treaty for the introduction of the plan on a large scale. 1 repeat
that | welcome fair criticism made with the boad fide object of getting
at information, but of this mere ** picking to pieces,” for the sake
of ** picking to gi&m." I must decline to take any further notice,
Your correspondent says he ‘‘has handled a few engines, and
knows pretty well what they are,” but he cannot know much about

my new system, and I think he would bave found that be had yet
something to learn had he accepted my invitation, which I now
do not repeat, Davip Jov.
17, Victoria-street, Westminster,
June Gth,

SALE OF MATERIALS OF THE ALBERT PALACE AND
CONNAUGHT HALL.

Sir,—As the last issue of your paper contained a most erroneons
report of our recent sale, may we be allowed to place before yon
the actual facts,

The glass, after being taken down, packed, and removed, would
give the purchaser an extremely small margin of profit, and we
valued it at ni/, thongh we succeeded in obtaining some £350 for
it—exclusive of the glass on the roofs, which was sold with the
ironwork. The floor boards realised 5s. Err square, at which price
new can be purchased, Joists fetched er standard, and new
can be bought for £5. As for the ironwork, about 800 tons sold
for £900, and the cost of getting it down, estimated at about 20s,
a ton, falls on the purchaser. The hot water piping sold for
£3 10s,, whereas new can be purchased for £5. e zinc on the
roof sold for nearly £14 per ton. The whole of the materials
realised equally satisfactory prices, and exceeded the estimate
made previons to the auction by about 40 per cent.

Horxe, SoN, AND EVERSFIELD.

85, Gresham-street, E.C., June 6th.

-

ADAMS' SEWAGE LIFT.

Sir,—May I add a few words to the description you give of our
“Sewage Lift"” in your last issue! The auntomatic syphon
mentioned has no moving parts—as this would seem to lmplj'—_hut
is our urdinnr‘y deep-trap n{phnn as used for sewer and flushing,
depending only upon the liquid reaching the desired level in the
tank,

The arrangement adopted for allowing exit of liquid from the
air chamber when full is simple, briefly a spindle valve is closed
against the less pressure, that of the column of liquid in the rm§
main and opened by the greater pressure, that of the column
liquid ia the air chamber. To secure this increase of pressure the
connection between the two chambers is severed by a ball valve,
which floats into position as the air chamber fills.

S. H. Apawms,

Old Queen-street, Westminster, 8. W., June 2nd.

THE INSTITUTION OF CIVIL ENGINEERS.

Tur Council of this Society has made the following awards for
pers read and discussed duriog the session 1893-94 :— _
A Telford Medal and a Telford Premiom to William John Bird

Clerke, B.A., C.LLE., M. Inst. C.E., for ** The Tansa Works for the

Water Supply of Bombay."”

Telford Medals and Telford Premiums to James Henry Great-
head, M. Inst. C.E., and Francis Fox,! M. Inst. C.E., of West-
minster, for * The Liverpool Overhead Railway.”

A George Stephenson Medal and a Telford Premium to Thomas
Parker, M. Inst. C.E., of Wolverhampton, for *‘ The Electrical
Equipment of the Liverpool Overhead Railway.” _

A Telford Medal and a Telford Premiom to Henri Léon Partiot,
of Paris, for ‘* Estnaries,”

A Watt Medal and a Telford Premium to Robert Edden
Commans, Assoc, M. Inst. C.E., for ‘‘ I'he Concentration and
Sizing of Crushed Minerals.”

Anql‘alfnrd Medal and a Telford Premium to Professor Franz
Kreuter, of Munich, for “ The Design of Masonry Dams.”

A Telford Premium to Boverton Redwood, F.R.S.E., Assoc.
Inst. C.E , for “* The Transport of Petroleum in Bulk."

A Telford Preminm to William Cnll?uhuun. Assoec, M. Inst. C.E.,
for ' The Manufacture of Briquette Fuel.”

A Telford Premiom to Charles Hunt, M. Inst. C.E., for ** The
Constraction of Gas Works."

A Telford Premium to Leveson Francis Vernon-Harcourt,” M.A.,
M. Inst. C.E., for ““The Training of Rivers, illustrated by the
Results of various Training Works.”

For Papers Printed in the Proceedings without being Discussed :
—A Watt Medal and a Telford Preminm to Bryan Donkin, M. Inst,
C.E.,? for ** Experiments on the Condensation of Steam in (}jrlindarl
of Iron and other Metals."

A Telford Medal and a Telford Premium to Sidney Richard Low-
cock, Assoe, M, Inst, C.E,, for * Experiments on the Filtration of
Sewage."

A Telford Medal and a Telford Premium to Sakuro Tanabe,
M.E., Assoc, M, Iast, C.E., for * The Lake Biwa-Kioto Canal.”

A Telford Premium to Henry Ewart. M. Inst. C.E., for ““The
Maligakanda Service Reservoir, Colombo.”

A Telford Preminm to John Mitchell Moncrieff, Assoe. M. Inst,
C.E., for " The Design and Construction of Dock Gates of Iron
and Steel.”

A Telford Premium to George Croydon Marks, Assoc. M. Inst,
C.E., for * Cliff Railways."”

For papers read at the supplemental meetings of students, the
Miller Scholarship, tenable for two years, has been given to
Laonard Hodgson Appleby, Stud. Inst. C.E., for his paper on
“Forms of Tensile Test Pieces,” and Miller Prizas to Arthur
Robert Gale, Stud. Inst. C.E., for ‘* Refrigerating Machines;" to
Walter Beer, Stud. Inst, C.E., for “* Ship Slipways :"” to William
Garnys Wales, Stud. Inst. C.E., for ** Discharging and Storing
Grain ;" and to Henry Thomas White, Stud. Inst. C.E., for “ The
Sinking of the Cylinder Foundatians of the Trent Viaduct under
Compressed Air."”

For papers read before local associations of students, Miller
rizes have also been awarded to Pierce Joseph Tucker, Stud.
nst. C.E., of Birmiogham, for ‘* Locomotives in rd to Speed ;"

to Henry Newmarch Allott, Stud. Inst. C.E., of Manchester, for

“ Cylinder Foundations;” to Arthur Watson, Stud. Inst, C.E., of

Manchester, for “The Salford Widening of the Lancashire and

Yorkshire Railway;" to William Orr Leitch, jun., Stud. Inst. C.E.,

of Glasgow, for “The Renewal and Maintenance of Short-span

Bridges ;" and to Thomas Harkness Watt, Stud. Inst. C.E., of

Glasgow, for ‘‘The Lanarkshire and Dumbartonshire Railway.”

It has been determined to print the first three students’ papers,

either in whole or in part, in the ‘*‘ Minutes of Proceedings.”

Power ¥rOM ARTESIAN WELLS.—In several cases of artesian
wells, where the well pressure is considerably over 100 1b. per
square inch, the water is used for driving electric light plants and
flour mills, through the intervention of water-wheels. In England,
says Casmer's Magazine, the driving of water-wheels by artesian
well supply is not unknown, and in at least one case an overshot
wheel has been operated by the water from such a well for more
than twenty Tyam. driving a mluur—dgﬁnding mill and other
machinery. The subject calls to mind a similar use which has
been proposed for natural Jﬂl in the early days of gas well
development. The gas issuned from many of the wells at pressures
of from 60 1b. to 801b. per square inch, and it was thonght quite
possibla to use it, first in the cylinders of engines as a motive
power, and then to exhaust it into storage reservoirs, from which
it could be drawn afterward for heating. The in at least one
of the districts was actually used in this way, being put directly
into engines, and for a number of years gave apparently quite
satisfactory results. One drawback to the method, however,
resulted from the fact that the gas, as it issued from the wells,
carried with it more or less sand, which must have worked serious

harm in the cylinders by cutting the walls and pistons.

| Has eviiuuily received Telford and George Stephenson Medals and
Telford ums,

2 Has previously received a Telford Medal and Telford and Manby
Premiums,

4 Has previously received Telford Premiums.
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is idle when they were not consulted or told of i,
and that it should have been a special experiment.
Undoubtedly this was the worst feature in the whole
conduct of the business by Messrs. Carnegie. There 1s
no excuse for it, but we think one plea might be made on
their behalf, which, perhaps, they could hardly urge
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extent that they ought to pay for learning manufacturing
secrets as well as for their armour. We fancy that this
may have given an additional motive for the secret treating
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England.

Briefly, it may be said, if armour passes a certain
minimum test, it is purchased at a given contract price.
A premium is offered for plates resisting the attack calecu-
lated as the match for armour of 25 per cent. greater
thickness than that under trial. This is definite and
intelligible, but the following is also stated : —** He [the
manufacturer| is to use every endeavour, and incur all the
expense necessary, to produce the most resisting and
enduring plates ; and he is to regard the tests herein set
forth merely as minimum limits of quality, which he is
bound to excel, as much as practicable, by the use of all
the means within the reach of his establishment.” This
we regard as an unbusiness-like and objectionable para-
graph, such as a manufacturer would only agree to if he
had confidence that it would notbe used against him with
its full meaning. For example, it appears that plates
have been benefited by repeated treatment, involving, of
course, extra expense. Can any one say that repeated
treatment might not be enforced by words which specify
that he is to incur *“ all the expense necessary to produce
the most resisting and enduring plates?” Yet how can a
man contract to make armour at a reasonable profit if he
is open to totally new conditions being enforced ? This
paragraph was not insisted on in this sense, but it was
employed afterwards, and we think it a wrong weapon,
although as we began by observing, no injury, in our judg-
ment, wasinflicted, for the verdict might have stood upon
other and sound ground.

The circumstances which occurred were related in our
article of April 18th last. The very searching system of
watching the manufacture of armour and checking it in
all stages was defeated, both as to samples tested and as
to processes carried out, while in two cases plates selected
by inspecting officers to be fired at were *‘ re-treated,”
and their powers thereby improved, the evidence being
furnished by a gang of workmen acting under the guidance
of a Pittsburg attorney. Our object in recalling all this
is to bring out the novel way in which each step is re-
garded by the United States authorities and others con-
cerned. The first question seems to have been whether,
on recovery of money from Messrs. Carnegie, the
informants could legally be paid part of it. The Attorney
General decided in the affirmative on the following
original plea :—Your ** inspection force " has clearly been
“inadequate,” and these informants can be paid the
money proposed as ‘‘ watchmen,” either * for inspectors’
wages or for detective work.” We think that most U.S.
gentlemen will agree with us that this is most unnecessary.
Surely it is more desirable in every way to say, * You
have done some dirty work, but useful work, and we
acknowledge a claim for information offered, and pay it."”
There is nothing to be concealed or got over. Why, in
the name of all that is dignified, was it necessary to hunt
up a plea for involving the Government in the unpleasant
position of dealing with contractors by two systems of
inspection at the same time ? One consisting of officers
acting for the Government, and purporting to be the
only recognised and sufficient representatives; the other,
men in Carnegie's pay, false workmen following the trade
of irresponsible detectives, and using means that pro.
bably could not be traced. Can we conceive the English
Government allowing of such relations with our manu-
facturers to be contemplated ?

Next we come to the recommendations of a Board, of
which Captain Sampson is president. We admire the
ability of this body of officers, but not their process of
reasoning. They conclude that there is evidence that
the company has shown the possibility of making
armour of 20 ser cent. better quality than the acceptance
standard, and they arrive at the conclusion that the
armour delivered, owing to fraud, is 15 per cent. worse
than it might have been made, and consequently they
recommend that 15 per cent. besides all premiums
should be deducted, thus laying themselves open to a
foreible rejoirder from Carnegie and Co., that by their
own showing the plates were 5 per cent. better than
the acceptance tests, and therefore ought to be fully

aid for. They urﬁe that the paragraph we noticed early
in the article, which is quoted by Captain Sampson and
Board, could not be intended to be used as they use it,
as an engine to raise the standard of acceptance, as they
get better and better plates; for, say Messrs. Carnegie,
if so ““we have only to produce one plate pre-eminently
good to ruin ourselves irrevocably.” Here again we think
we should have done better in England. We should have
said “ You have fraudulently violated the conditions of
the contract, and brought on yourselves the rejection
of your plates; however, if you prefer it, we will
accept them at a price reduced by 15 per cent.” We
do not see what nﬁpenl could have been made against
this. We may observe that Messrs. Carnegie put
forward bad arguments as well as good. For example,
they tried to defend the re-treatment of selected plates
on the plea that it was waluable to learn what was
effected by such special treatment. To which the
United States officers naturally reply that such a plea

on both sides of the question. We trust that he personall

mag#not have known of the fraudulent dealings whic

were going on, but we must maintain what we have
said before, that they could not have gone on without
the approval and direction of some one in high authority
at Carnegie's, and that the mere removal of a manager
from one department to another is no adequate treatment
of the matter. Altogether, we admit that a standard
excellence in armour, and in shot too, has been achieved
in the United States, so high that we think their matenel
may fairly challenge any in the world, and whatever we
hope, we do not feel at all certain that it would be bea_ten,
but we see much to avoid in the business transactions

connected with its contract and delivery.

MECHANICAL EFFICIENCY.

Proressor KENNEDY's presidential address, which has
appeared in full in our columns, has apparently vexed the
souls of numbers of electrical engineers. We are not
surprised. Professor Kennedy is an engineer first, an
electrician afterwards. He possesses a great deal of the
strong common sense which is scarce enough in general
to render its value in particular very great; and he has
said things concerning electrical transmission and gene-.
ration which are in no wise acceptable to those whose
special avocation it is to design and construct trans-
mission machinery, After all, the question is, he very
properly points out, reducible to a matter of pounds,
shillings, and pence. We fear that the fact is over-
looked. It is possible to pay a great deal too much for
high mechanical efficiency, and it is just as well that
inventors, and designers, and men of science, should have
it made quite clear to them, thatin mechanies at all events,
the merits and demerits of things are usually reducible to a
pecuniary basis. Thus, for example, a steam engine may
be a far less efficient machine than a motor, but, never-
theless, the engine may cost less per annum in the long
run, and so far it will be the better of the two. Professor
Kennedy does not stand alone, Mr. Segundo read on
Monday, the 4th instant, before the Society of Engineers,
a paper on ‘‘ Power Distribution by Electricity, Wq.t.pr,
and Gas.” He has no hesitation in stating that electricity
stands low, and holds that hydraulic transmission must
stand high as compared with it. No doubt exception
will be taken to his utterances, but there they are, and
they will need some ingenuity to refute them.

A consideration of the facts connected with the trans.
mission of power by electricity is really very instructive.
At the first glance it will be seen that there is the
strongest possible prima facie evidence in favour of the
contention of such men as Mr. Mordey, Mr. Crompton,
Mr. Sellon, &c. Ostensibly there is no reason why the
engines employed to drive dynamos should not be the
most economical of their kind. They can be reasonably
large, worked with steam at a very high pressure, fitted
with condensers, expected to run at a uniform speed.
Again, the efficiency of a dynamo may be taken at 95 per
cent., that of a motor at 90 per cent., that of the engine
at 90 per cent. The difference between the indicated
horse-power and the dynamometric horse-power, assuming
the former to be 100, will be 10 ; that is to say, 100 indi-
cated will give 90 dynamometric. The electrical horse-
power will be 85-5, and the motor will give out 76:95-horse
power. The unknown element is the energy expended in
overcoming the resistance of the wire. In workshops and
places where the wire is short, the loss must be small.
It ought to be possible to reckon on getting 70 indicated
horse-power out of the motor for every 100 indicated
horse-power developed by the engine. If the engine
managed with 2 1b. of coal per hour, the motor could get
on with about 2:861b. This would be an eminently
satisfactory result. Taking each element in the system,
we have a very high efficiency. The efficiency of the
whole ought to {ua high, but as a matter of practical fact it
is not high; on the contrary, it is very low. Professor
Kennedy gives it at little more than half what we have
stated above. Sometimes, indeed, the realised work is
not one-third of the indicated horse-power, and that
costs much, very much, more for coal than 21b,
an hour. Working on a somewhat different basis
Mr. Segundo has arrived at the result that a
Board of Trade unit, that is to say, a kilowatt hour,
should be supplied for 2'86 Ib. of coal. But a kilo-
watt hour represents 1'34 horse-power, a more favour-
able result than we bave ventured to suggest as
possible. The way in which Mr. Segundo has arrived at
these figures will serve to illustrate the erroneous methods
of estimation in use. He states that he has been told
that certain boilers evaporate over 12 lb. of water from
and at 212 deg. per pound of coal. This may or may
not be true. As a matter of fact, however, the boilers
do not evaporate at 212 deg., seeing that the boiler pres.
gure is 180 lb. ; nor do they get their feed at 212 deg. but
at 175 deg., which is the maximum temperature that the
economisers in the flues will give. But, indeed, as we
come to examine the whole chain we find that link after

link is weak. The engines, instead of being worked at
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that constant load which is essential to economy, run
under various loads. The friction of an engine is very
nearly constant at all loads, and if it is 10 per cent. in
an engine indicating 1000-horse power, it will be 20 per
cent. when the engine indicates 500-horse power. As for
the dynamos, 95 per cent. efficiency is quite possiblein the
laboratory ; it is not possible from year's end to year's
end in daily work. As for motor efficiency, that must be
an exceedingly variable quantity. On an electric tram
line, for example, it is certain that there is nothing like
harmony among the results obtained from the different
cars ; so with the line, and the trolley, and all the rest
of it. These things should always be borne in mind.
They are constantly forgotten or pushed out of sight.
Professor Kennedy will not suffer them to be hidden,
that is the head and front of his offending.

To do some electricians strict justice, they admit the
substantial accuracy of views such as those we have just
expressed, but they none the less hold that such men as
Professor Kennedy and Mr. Segundo are pessimists. What
they say is perhaps true; but wait a little. ILike the tra-
ditional stage bandit, the electricians stamp their feet, and
say, “Ha! a time will come!” They point to the fact
that thousands of motors are at work on tramways, in
mills and workshops ; and they say, ** If these are so good,
what may not be possible in the way of improvement ?"
The answer seems to be, Very little; and for the simple
reason that it is almost impossible to say where the im-
provement is to be effected. The engine builder is quite
prepared to supply superlatively economical engines. If
we apply to any firm making dynamos, they will give
machines which are so near perfect efficiency that
we are quite at a loss to see how they can be improved
upon. Messrs. Siemens, Ferranti, Mordey, Kapp, and
half a dozen others, will tell the purchaser, and with
truth, that their dynamos are of maximum efliciency.
If we go to cable makers, they leave us in no doubt that

rfection in cables has been reached. The same may

e said of motors. All the different parts, members, or
elements of the system of power transmission are as nearly
as possible perfect. But the combination breaks down.
How is this to be mended? That seems to us to be the
problem to which attention should be directed. Unless
it can be solved, we fear that Professor Kennedy's state-
ment must remain unrefuted.

CHINA AND HER PROGRESS.

WaEN the Chinese, a quarter of a century ago, tore up
the rails of the little Woosung railway, they furnished an
example to the world at large of being the only people
who had deliberately rejected the benefits of civilisation.
It is not that other nations and other people have not
resented and opposed, even vi ef armaus, the intrusion of
aliens wiser and more enlightened than themselves, but
their hostility resulted from causes totally different
from those which, it will be seen as we proceed,
actuated the denizens of the celestial empire. In
fact, the majority of nations—with the exception of
our own—who are free to express their opinions, not
unnaturally view with feelings not altogether of a
fraternal character the influx of strangers foreign to them
in speech, physiognomy, habits, and manners. Divide
two nations by a hemisphere, and it is not difficult to
perceive how the complications of the situation become
accentuated. There are a few in China, a very few, who
are wiser, a very little wiser, than their predecessors of
the bygone twenty-five years ; but still at the present day,
the country of old Cathay, whose annals reach back to an
epoch fabulous in its antiquity, in spite of peaceful, war-
liﬂe, and scientific expeditions, remains almost a ferra
incognita to the rest of the world. The progress of a
country of the enormous extent and population of China,
to which we propose briefly to draw the attention of our
readers, cannot fail to possess interest for them, nor is
the subjeect, in a general point of view, devoid of a certain
amount of attraction. lsolated, petrified, fossilised in a
matrix of its own arrogance, exclusiveness, and supersti-
tion, this people, to whom historians and statisticians
assign a minimum census of four hundred millions, not
including the Thibetans, their ancient and extramural
foes the Tartars, nor other independent Mongolian races,
has remained until yesterday a nation suti generis in every
essential characteristic,

The difference between the civilisation of the East—
which some, perhaps, may hesitate to acknowledge—and
that of the West is that the former has always, from our
standpoint, which is a pretty correct one, remained, and
but for external interference and pressure wonld probably
always remain, stationary, while the letter has always
been, and is daily, progressive. Those who are inclined
to chafe at the tardy adoption by Orientals of the results
of Western civilisation, which in its entirety they never
will receive, should not forget the difficulties we have
ourselves experienced. How often has our own onward
current been impeded, checked, and thwarted, although,
providentially, the bed of the channel has never been so
completely choked, or so hopelessly silted up, as to render
impossible future navigation! In comparingthe advance
of Western civilisation in our own Indian Empire with
that of China, it must be borne in mind that we con-
quered that country, vast as it is, by the sword, and by
the sword we hold it. It is very different with China.
In the interests of international trade, commerce, and
frequently of humanity itself, we, in common with other
great European Powers, have insisted upon certain con-
cessions which were at first refused, and subsequently

wrung from the Government of Pekin by the only means
it could be brought to recognise, that is, force. Hence
the opening of the twenty-two treaty ports, and the
permission for the foreigner to carry his goods and
merchandise to and from certain parts of the coast. As
a nation—and herein lies the obstacle which for the
present is well nigh insuperable—the Chinese do not
recognise the superiority of the civilisation of the West
over their own, sacred to them and engrained in them
for centuries upon centuries. Consequently, they regard,
so far as the mass of the people is concerned, the adop-

tion of any of the most prominent, useful, and scientific
results of our civilisation, such as railways, telegraphs,
and steam machinery, not as an improvement on their
part, but as an absolute retrogression. The old RPII:}EEI
phrase, * Tempora mutantur et nos mutamur in ills,”
or the pithy equivalent French rendering, *“ Autres temps,
autres maurs,” is not applicable to the sons of the
flowery land. We are atiS the barbarians, the foreign
devils, although, as will be seen, not quite to the extent
we were, Lot

It is barely thirty-five years since the signing of the
treaty of Tientsin broke through the greater wall which
had for ages excluded China from the rest of the world,
and it is but fair to state that its progress since that
period, as we understand the term in a scientific and
engineering point of view, has been both considerable and
rapid. In our impression of March 2nd we drew atten-
tion to the opening of the railway from Tientsin to Shan-
Hai-Kwan, which is a gratifying assurance, it is to be
hoped, that the Woosung raid will not be repeated.
The same subject was again alluded to in our columns of
the 4th ult., in our description and illustration of the
new railway bridge over the L.an-Ho. Taking Tientsin,
which is eighty-five miles from the capital, as the
starting-point of the future railway system, and remark-
ing that it is connected by rail with its port Takur, on the
Gulf of Pectchelee, a length of twenty-five miles, there is
at present, it is stated, in construction a line which has
for its object the union of Tientsin with Kirin, in Man-
churia. Of this route, ninety-four miles are in the hands
of the China Railway Company, and the remaining
mileage belongs to the State. It should be noted here
that while acknowledging at last the expediency of adopt-
ing steam locomotion, the Chinese Government evidently
intends, and we do not say unwisely, to retain under its
own control the management of the new lines, irrespec-
tively of the conditions which have brought about their
construction. The financial success of the undertakings
launched under such auspices is a little doubtful, and not
altogether likely to lead to any general development by
private means of the railway system. Strategical reasons,
no doubt, count for a good deal in the future extension of
railways in China, as they have done with ourselves in
India, but the building and maintenance of lines of this
description do not hold out any very great inducements
to the capitalist and the shareholder.

The Chinese are a people who, as a rule, have dealt
tenderly with mother earth, and if it be humiliation to
us not to have penetrated deeper than about half a mile
into the terrestrial crust, their feelings ought to be of a
very abjeet character. In their tin mines in the Ma.lai
Peninsula and in Duftch Settlements, they rarely wor
the ore beyond comparatively a very shallow depth,
and their superstition exacts from the European visitor
the penalty of walking in his socks over certain portions
of the mine he wishes to inspect, furling his umbrella,
and adopting other precautions not to ** frighten the ore
away."" Their prejudice is strong against tunnels, as the
subterranean operations would seriously provoke, no doubt
to their own detriment, the great dragon who resides in
an uncertain zone beneath the surface. Similarly, their
dislike to telegraph lines, which is by no means overcome,
arises from a belief that they are hostile intruders in the
dominions of the aérial genii, and the jealousy with
which they guard their cemeteries is well known to those
who have lived among them, and have had the misfortune
to interfere with them. Part of this reverence for the
relics of the dead, which is common to all nations, may
possibly be traced to their strong semse of filial duty,
which 1s a marked and favourable trait in their character,
and one which they fulfil at almost any personal sacrifice
to themselves.

When a people numerous as the Chinese, hitherto
practically secluded from the rest of the world, finds
itself compulsorily brought into communication with
it, the necessity of acquiring a knowledge of the more
widely used languages outside its own country becomes
imperative, and a college for this purpose exists at Pekin.
At the capital, as well as in other towns, schools have
been established for the teaching of science, for instrue-
tion in the different branches of learned and practical
professions, and generally in the arts of war and peace.
The example set so prominently before them by the great
European nations has not been disregarded by the
Chinese, and their attention has recently been directed
towards the more eflicient organisations of their army
and navy. With the assistance of foreign officers, a large
portion of the military forces has been armed and trained
according to the European standard, and it is calcu-
lated on good authority that, including artillery and
cavalry, the Emperor could bring into the field over a
million of men. With a coast line extending over
nearly thirty degrees of latitude, it is not surpris-
ing that the state of the navy should be regarded
by the Chinese Government as deserving fully the same
consideration as that accorded to the land forces. Its
present fleet may be said to be divided into two divisions,
the one to eruise in its northern, and the other in its
southern waters. Of these, the former consists of a
couple of ironclads, of between 7000 tons and 8000 tons
each, a dozen cruisers averaging 1800 tons, eight or nine
gunboats, and the same number of smaller craft. The
other division includes some forty torpedo boats, a third
of that number of gunboats, and an ironclad, the whole
fleet being manned by about 28,000 men. It is probable
that the spirits of the air have been conciliated, for it
appears that very recently the basis of a Russo-Chinese
agreement for the establishment of telegraphic commu-
nication between St. Petersburg and Pekin was agreed
upon, A great difficulty had to be overcome in connection
with this enterprise, which was to render the almost
monosyllabic language of the Chinese amenable to the
requirements of electric transmission. This task has,
however, been successfully achieved, and the oriental
vernacular supplemented by many thousand new words.
Liberty of the Press, as might be anticipated, does not
exist in China proper, that is, in any district governed by

* scale, would not produce

native officials ; and it may be asked where does it exist,
as we understand the phrase, except in England and
America ? It is gratifying to learn from an independent
source, that nearly three-quarters of the whole trade
carried on at the Treaty Ports is in the hands of our
countrymen. _

Within the last few years that * first step,” which costs
so much, of attempting to emancipate China from the
trammels of its own torpid civilisation has been effected,
and, in spite of the drawbacks and obstacles referred to,
she has responded to the call, and a corresponding pro-
gress has attended her tardy acquiescence. It is
improbable that she will ever again go back to her
old state, for it must be borne in mind that in
everything the Chinaman is the most imitative of man.-
kind, and, provided his prejudices are not too violently
assailed, he can, and will, do anything if he 1s fairly
remunerated for it.
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MRE. MAXIM'S CUIRASS.

Ox Friday, June 1st, a large number of officers and civilians
responded to Mr. Maxim’'s invitation to see a cuirass of his
tested at Erith. In a letter to the T'imes Mr. Maxim stated
that, ¢ jealous ' of Herr Dowe's success, he had at 11 o’clock
on Wednesday commenced a series of experiments, that * at
half-past 12 the experimental stage had been passed,” and he
had then seriously commenced to construct a cuirass of his
own “ with a certain combination of organic and inorganic
materials;” weight 101b., thickness 14in. He undertook to
rival Herr Dowe's cuirass with one weighing G1b. only. He
added that Herr Dowe was said to ask £200,000 for his secret,
whereas Mr. Maxim would divulge his for 7s. 6d., which
would ‘““pay for the materials, all of which" he * obtained
in the village of Erith.” Everyone interested in the subject
was invited to bring their own rifles and ammunition, espe-
cially Mr. Lowe, who was authorised to see that the experi-
ments were conducted in exactly the same manner as those
at the Alhambra Theatre. The impression generally conveyed
by this announcement was that Mr. Maxim had arrived at
some means of stopping bullets so simple and obvious that a
secret could hardly be made of it, the inference being that
perhaps Herr Dowe's was more or less similar. The tone of
the letter naturally prepared visitors for something in the
nature of a surprise, though hardly for one in the particular
shape which awaited them. After exhibiting some Maxim
guns made for the Sultan of Turkey, the trial of the cuirass
took place. It was hung from the neck of an absurd-looking
dummy with long white hair, and a look of bland expectancy
in his face, who shouldered an umbrella and was supported
by props against the sand cliff built behind him, The shield
was a plain slab 16in. x 13in. x 1}in. Next the figure was
a steel plate #in. thick. Mr. Maxim fired five bullets through
the latter, and two at the shield on the dummy figure, whose
hat and wig fell off. The steel plate was then shown to have
five holes in it, while the shield had stopped the two bullets,
Mr. Maxim then made a comic speech, explaining how he
had laboured sleeplessly for an hour and a-half to make his
shield, which he had sold, according to his offer, to the owner
of the Aquarium, and therefore that he was unable to
continue firing at it, but that he would allow any of the
musketry officers or others to fire the service ammunition or
any other they had brought with them, at a second shield of
the same material, of which he was happily able to find a
small piece. He then produced a thin plate of steel.
Some visitors, especially Captain Dutton-Hunt and the
officers who expected to fire the service rifle at the
shield, denounced the whole affair as a fraud, and went off
angrily. Mr. Maxim then expressed regret that this view
should be taken of his exhibition. He said that he was cer-
tainly not debarred from using steel if it answered the purpose.
There was, however, a feeling among the visitors that they
had been imposed on by *a sort of Barnum dodge.” In our
judgment, it is greatly to be regretted that Mr. Maxim acted as
he did, and we think it damaged him in the eyes of the public.
The gain was that he brought a few hundred people together to
see his battery of guns, and that he got written about in the
papers. The loss was that he conveyed the general impression
that he was an unblushing exhibitor of American bunkum—
in fact, a Barnum on scientific lines. He would not easily
again collect an assembly such as were gathered on Friday
last. Many people greatly dislike feeling that they are made
fools of, and in England, if once a man gets the name of
puffing or boasting, it is difficult to get any credit accorded to
him that he actually deserves. Mr. Maxim’s explanation in
the Times of June 4th makes matters worse. He commits
himself to the statement tkat Herr Dowe's cuirass must con-
tain steel. This seems especially rash, as he was not present
at the trial. We have had a bullet shown to us as one that
has been set up on the cuirass, and it is distinetly unlike any
bullet which we have ever seen set up by impact against iron
or steel. It is in the form of a sphere, except that the base
protrudes. Not pretending to the profound knowledge that
extends to all undiscovered possibilities, we decline to dis-
credit Herr Dowe and Captain Martin, and protest against
the language used by Mr. Maxim as a gratuitous insult to
them and to the officers who were specially invited to watch
the trial, who Mr. Maxim pretty nearly calls fools, and some-
thing worse, for he says that he could not have allowed any
unknown ammunition to be fired at his shield, because it
might have contained a ‘ hardened steel projectile.” It is,
we repeat, greatly to be regretted that a useful experiment
should have been discredited by something worse than
bad taste. Putting the comic and offensive elements aside,
however, and only looking at Friday's trial in its scientific
aspect, it will be seen that it is by no means valueless.
The chield, so far as we had the opportunity of examining
it and hearing about it, consisted of a nickel steel plate
specially hardened, with a mock leather face stretched
about an inch in front of it. Apparently it also con-
tains felt. The leather and felt had no significance. The
valuable fact is that a comparatively light plate of nickel
steel can be so treated as to stop bullets which will per-
forate an ordinary @#in. steel plate. The weight of
armour is the principal point to consider. The lightest
armour that will stop a given blow is, on the face of
it, the best kind, though bulk no doubt is also important. If
steel can be so treated as to beat all other materials in
these two respects, then steel seems to be the best shield
that offers itself. The remarkable feature in the Dowe
cuirass was that something said not tobe metal of any kind ap-
peared to beat steel weight for weight. Apparently Mr. Maxim
not unnaturally wondered whet%ar hardened nickel steel,
which has been resisting steel projectiles admirably on a large
remarkable results if employed
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against ordinary bullets, and so completely beat the cuirasses
of ordinary steel hitherto tried. We have in our possession
a cuirass of Cromwell's time which has stopped a bullet of
that day, presumably saving the life of tga wearer. It
measures 14in. from throat to waist and 18in. across from
under one arm to the other, 108in, between the arms, and it
weighs just over 841b. It seems to be good steel, but a
modern bullet would doubtless perforate it very easily. M.
Maxim’'s mickel steel would probably admit of a cuirass of
this size and weight being made completely bullet-proof, for
the area in each case happens to be about the same, and if
Mr. Maxim is correct inthe statement of the reduction he could
effect in weight, there would be a considerable margin over
and above what is necessary. Lastly, we may consider the
shock of the blow on a living man wearing the cuirass. As we
noticed in the case of Herr Dowe's trial, the living man can
stand up almost without motion against the blow of impact in a
121b, cuirass. As the weight is reduced the shock is felt
more. With a service bullet weighing 215 grains and a
velocity of 2000 foot-seconds, the striking energy is equal
to 12 1b. falling through 6in., or 6 1b. through 12in. This
jar is not quite pleasant, perhaps, but it is distributed
and is very endurable, and it saves the man's life. We are
not, however, contemplating body armour proper so much as
mantlets, whether of Herr Dowe's material or hardened
nickel steel pure and simple. No doubt more will be done in
this direction. Three or four years ago Holtzer had made a
considerable number of chrome steel breast plates to resist
the Gras bullet, but metal has been greatly improved in
quality since then,

THE P, AND O, STEAMSHIP FLEET.

TrE change in the character of our steamships is well
shown in the report which the directors of the Peninsular
and Oriental Steam Navigation Company have just placed
before their shareholders before the half-yearly meeting next
week. That great ocean-carrying corporation has now fifty
steamers at work, as well as four building, and twenty-two
steam tugs and launches. But it is not the number of the
vessels so much as the class and the tonnage that marks the
alteration. If we refer to the year 1887, we shall find that
the tonnage owned was then 194,000 ; now it is 213,000 tons;
but the contrast is more marked if the comparison be carried
back a little later. Looking to the fleet as given in the report
nearly fifty years ago, we find that the largest vessel then
was one of 1800 tons, and of 520-horse power; now the
largest vessel is the Australia, of 6901 tons, and of 10,000-
horse power effective; whilst the Caledonia, just launched,
will make a still further increase both in size and power,
Putting aside the tugs and launches, the smallest of the
present fleet is 2622 tons; and the average size is about 4223
tons, but the average will be improved when the four vessels
building are added to the fleet at work. These four, includ-
ing the Caledonia, to which we have referred as just launched,
are of 23,300 tons in the total, so that they are considerably
above the average of the working fleet, the smallest of the
three being 4500 tons. The whole course of the shippin
trade has been altered in the years that have pa-.ﬂaedi: an
very naturally there has been alteration in extent, in power,
and in average size of the steamships in the premier fleet.
The change is marvellous; but it is one that needs to
be maintained, for we have now a great and growing rivalry
in that branch of work in which the Peninsular and
Oriental Steam Navigation Company has been prominent—
the carriage of the mails. There are no signs of a
cessation of that rivalry, but rather an increase, so that it
may be anticipated that the alteration in the size and
character of our greatest English fleet will be continued, and
that for years to come there will be a marked tendency towards

the use of greater power in larger steamers in this the
premier mercantile fleet.

THE CRITICAL STATE OF THE COAL TRADE.

THE position of afifairs in the coal trade has now assumed
a critical phase. Though not in actual conflict, the Midland
counties—the backbone of the Miners' Federation of Great
Britain—are looking on with no small anxiety to what
is going on in the Scotch districts, and on a smaller
scale in Somersetshire, on the borders of the Federation area.
The natural complications are evidently recurring, and
accumulate to the discomfiture of the Miner's Federation.
Even though there is a general gloomy prospect pervading the
area of that organisation, it is seen that in the less powerful
districts the trade is in a serious state consequent upon
these owners being unable to compete with the more advan-
tageously situated counties in the Midlands. But the
principle is to apply all round, and a minimum wage is to be
maintained. ough this on the face of it may have been
enforced, the pinch has been felt by a reduced number of
working days, and the Forest of Dean miners have declined
to be associated with the Miners' Federation, viewing the com-
ing difficulties. But it is the Scotch trouble which causes the
greater anxiety, and the failures there to get together the
miners in a united force are certainly ominous signs. The
Scotch miners have been called upon to obey the mandate of
the Miners' Federation of no reduction. But what will the
response be ? Possibly the federated miners may decide to
fight, but numerically their strength appears to be com-
parntivﬂ{ small. The influences at work in Scotland will in
all probability in their turn affect the English districts
with whom the Scotch owners compete keenly in some
markets. The Miners' Federation in their conference at
Carlisle promised help, but Mr. Weir, the Scotch miners’
secretary, put the situation clearly when he asked the men not
to expect cartloads of gold from England. The present
state of the English coal trade practically answers that
question, for in addition to the present depression, the effects
of the four months’ battle last autumn have not yet altogether
disappeared. True, the Board of Conciliation, it is assumed,

will be a peaceful factor, at any rate until November, in the
English districts, and this to consumers is, at all events,

some assurance of stability in the trade of the Midland district.
The situation is admittedly grave. It brings to the front a

weighty and difficult point for consideration. Can the Scotch
reduction be resisted ?

THE AMERICAN COAL WAR.

Tar United States, like our own country, is rarely without
& strike of some sort. Now it is the turn of the American
miners. That conflict has had considerable effect upon the
coal trade of Great Britain. Prior to the abnormally large
Atlantic liners, it was the custom of the shi ers to
take sufficient coal on board at Liverpool to last for the
round journey. But when the floating palaces became so
huge as to require tremendous weights of fuel, the manage-

ment of the different lines found it more convenient to re-

coal at New York for the homeward journey, Through the
scarcity of fuel in the States, the shipowners are now revert-
ing to their old practice of taking with them from the Mersey
supplies sufficient to bring the ship safely back again. Several
companies in other parts are also sending out stocks for
vessels that trade along the American coast. The effect, of
course, is to impart a stimulus in some parts of the Welsh
and English coal districts. Several American gas companies,
who are large consumers of coal, are also laying in heavy
supplies lest they should be brought too near the working
margin. The American coalfield now practically idle, is
being partly compensated for by increased work in Virginia
and Cumberland. In Virginia the mines are worked by
negroes, and in Cumberland by white men. New York
requires weekly 50,000 tons of bituminous coal. Of that
amount, the Virginia and Cumberland mines, by working
double time, can supply one-half; the other half comes from
this country, mainly cannel coal from the western district of
Scotland. As the strike in America has sent up prices 100
per cent. within a month, and freights across the Atlantic are
at present exceptionally low, British coal can be delivered,
even with a duty of 75 cents per ton upon it, in the United
States market at a profit. The American Government are
credited with the intention to grant a rebate of this dut
while the strike lasts. If they do so, a brisk business will
spring up between the old country and the new. But what
would have been thought in England if during the late coal
strike our Governmeni had offered to foreign coalowners a
subsidy of 3s. 14d. per ton on all coal brought into this
country ? What would the labour leaders not have said?
Yet this is practically what is reported to be in the mind of
the Government of * Triumphant Democracy."

LITERATURE.

Systems of Car-Lighting. New York: FEngineering News
Publishing Company. 1892,

Tue complete title of this volumeis ‘“ The Comparative
Merits of Various Systems of Car-Lighting: an Investi-
gation of the Comparative Cost, Safety, Light-giving
Powers and General Advantages of Oil Lamps, Gasoline
Carburetters, Compressed Gas, and Electric Lighting.”
The authors are Messrs. Wellington and Baker, editors
of the Engineering News, and Mr. Penniman, chemist to
the Baltimore and Ohio Railroad. The treatise is a
revised reprint of a series of articles which appeared in
the paper, describing a series of tests made of the several
systems. The makers of the various appliances had the
opportunity allowed them of stating their own views, and
the authors have avoided the expression of any opinion
as to which is the best system, leaving that to the reader.
The chemical composition of the various oils producible
from petroleum is first treated, and photometer test
records specially made by Mr. Penniman with Dibdin’s
radial photometric apparatus.

The Frost dry carburetter plant, by which gasoline
is vaporised in a chamber placed above the lamp,
and air passed over a series of wicks steeped in gaso-
line, appears to find great favour in the States. The
system is also in use in private houses and hotels. From
a table we find that 450 cars of the Pennsylvania Railroad
Co. are supplied with the apparatus, and a total of 866
cars have been fitted, of which nine-tenths came into use
during the two years preceding 1892, The authors deal
fairly with the reader, and after pointing out the advan-
tages of the system, add accounts of accidents caused by
the apparatus. The Pintsch gas system is then dealt
with, and the authors appear to have derived most of
their information from British sources, as they quote
freely from papers by Mr. Hunter and by Mr. Ayres,
printed in the ** Proceedings " of the Institution of Civil
Engineers. In all cases the descriptions of fittings are
well illustrated. Notwithstanding the advances made 1n
car lighting, it is stated that out of 30,000 cars now
running on passenger trains in the United States, at least
27,000 are lighted by oil-lamps.

Alluding to the use of oil of low flashing point, or as
the authors desecribe it, “low fire test oil,"” they state
that formerly oil of specific gravity 50 deg. Beaumé, firing
at 150 deg. Fah., and giving off inflammable vapour at
110 deg. Fah., was used, but now the laws of many States
require the use of oil with a flashing point of 300 deg.
I"ah. on passenger cars. The use of the lighter oil is, of
course, very dangerous indeed. The specification of the
Pennsylvania Railroad Co., which is given in full, shows
that the * 300 deg. fire test oil " will not be accepted if it
flashes below 249 deg. Fah., or burns below 298 deg. Fah.
The method of testing employed by the company appears
to be very crude; the oil is placed in an open porcelain
dish, placed in a small iron cup sand-bath, and heated
over a Bunsen flame. A small test flame at the end of a
glass tube is used, and, in our opinion, the results must be
very unsatisfactory and untrustworthy. Why the Abel
close test is not used we do not know. The cold test re-
quired is that the oil shall not become cloudy when the
sample has been ten minutes at a temperature of 32 deg.
Fah.

Flectric lighting appears so far to have found little
favour in the States, in fact the useof secondary batteries
has been so far avoided as much as possible. Details are
given of the English and continental practice, and the
authors state that the amount of illumination which
appears to give satisfaction in Europe is not considered
at all adequate in America. The Pullman Car Company
has made the greatest use of electricity so far. The
authors say it must be admitted that ‘‘ the use of the
electric light is hardly advisable at present for any rail-
way which is not willing to go down deep into its pocket
to pay for the luxury.” Our own opinion is that one of
the chief difficulties in the matter is to get a secondary
battery which will stand the rough usage it receives on
trains, and also to produce a thoroughly satisfactory
coupler. The lighting of block trains, that is to say, of
trains in which the coaches are never separated, is easy,
but when it is necessary frequently to divide trains, and
when coaches must remain standing on sidings for long
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the manufacture of the Harvey
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and by Messrs, Vickers and Co., who divide the honours of pro-
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of data from various other sources.

Electricity and Magnetism, By S. R. Borrose. London:

Whittaker and Company. 1893,

Tre author has not endeavoured to write a text-book, but
states that his object is to present an easy and attractive
introduction to the sciences of electricity and magnetisi.
His desire has been to awaken a wish for further infor-
mation. The expression of such a desire places the
critic in a somewhat awkward predicament, as, if he should
observe a lack of information, he must, we suppose, as-
sume, in charity to the author, that this was intentional.
As is usual in all such books, we are taken first, in the
spirit, to Asia Minor, to Magnesia—the land of the lode-
stone—and, after this initiation, begin our examination of
the properties of magnets. We then pass into the realm
of pith-balls and influence machines. The latter part of
the book is of the most value, and we are glad to see
that the author has not thought it necessary to burden
with descriptions of all kinds of cells, but has
himself to a few well-known types. The illus-
trations represent current types, an -deunnptmns of
induction coils and other apparatus are given.

We suppose there must be a demand for introductory
works on electricity or they would not find publishers,
but the number now in the market appears somewhat
excessive. If other branches of knowledge were treated
in the same liberal manner it might tend to produce other
interests, and deflect part of the stream of would-be
electricians, which now seems to flow so strongly.

BOOKS RECEIVED.

Railway Policy in India. By Horace Bell, M. Inst. C.E.
London : Rivington, Percival, and Company, 1894,

Practical Hints on the Construction and Working of Regenerator
Furnaces. Being an alamunu? explanatory treatise on the system
of gaseous ﬁring applicable to horizontal and inclined retort settings

v

in gas-works, By Maurice Graham, Assoc. M. Inst. C.E. London:
E. and F. N. Spon. 1854,

The Metallurgy of Glold. By T. Kirk e, B.Sc, Being one of
a series of treatises on mnt&"'ﬂl‘%}" written by the Associates of the
Royal School of Mines. Edited by Professor W. C. Roberts-Austen,
C.B., F.R.S, With numerous illustrations. London: Charles
Griffin and Company. 1894,

Curtice's Index to ** The Times,” the London .ilfm'm'ﬁ_ﬂnd Evening
Papers, One Hundred and Tiwenty Weeklies, and Thirty-one Pro-
vincial Newspapers, July 1st to September 30th, 1893. London:
Printed and published by Edward Curtice, and of Romeike and

Curtice's Press Catting Agency.

An Analysis of the Accounis of the Principal Gas Undertakings in
England, Scotland, and Ireland for the year 1893, being the twan%t‘;'-
year of publication. Gum}gilad and arran by John W.

Field. London: may be had of Eden, Fisher, and Company, or of

the Compiler, Horseferry-road, Westminster, S.W.

Year-book of the Scientific and Learned Societies of Great Britain

and Irveland. Comprising lists of the papers read during 1893 before
societies en
names of their authora,
annual issue.

in fourteen departments of research, with the
Compiled from official sources. Eleventh
London: Charles Griffin and Company. 1894,

Cotton Manufacture. A manual of practical instruction in the
drawing, doubling, and
eing and preparing goods

1894,

Micro-organisms in Water : Their Signipicance, Identificationr, and
Removal, lg:ﬂgr!ﬁrr with an Aeccount nﬁr Bﬂ_ﬂﬂ'ﬂ‘ﬂfﬂffﬂ!ﬁ M ethods
Employed in their Investigation. Specially designed for the use of
aspects of water supply. By

Franklsnd. London: Longmans, Green, and Company. 1894,
Refuse Destructors, with Results wp to the Present Time. Second
A handboull,: for municipal officers, town
By Charles
r on The Utilisation of Town

Refuse for Power Produetion, y Thomas Tomlinson, B.E.,
A.M.I.C.E. With numerous diagrams. London: Biggs and Com-
pany. 1894,

Jaranese Wan Vessgrs,—After some seven years' consideration
part of the Imperial Japanese Government respecting the

lace both in this country, one with the Thames Ironworks and
bipbuilding Company, London, and a second one with Messrs,
Eirl‘:‘w. Armstrong and Co., Newcastle. The original inquiry was
for an improved Collingwood, but the displacement tonnage was to
to 8000 tons, and seeing it was difficult to improve on a

soon became evident, and a limit was then given of 10,

tons, or a Centurion type, but as it was required to carry a heavier
armament than that vessel, a still
sary, resulting in a vessel of 12,250 tons, and of the Royal Sovereign
t{pa‘ A commission has been appointed, and the
t

r tonnage became neces-

have visited
e most important shipbuilding establishments, both on the Con-
try they have inspected
system of casehardening armour-
pon with
, both by Messrs, Cammell and Co.

1t speaks well for the two

construction, but though
reatest pressnre was exerted in Tokio to obtain permission
ontinental firms to tender, such permission was rafuulﬂli
ty in

80,000 tons. The
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Fuji Yama, after a celebrated mountain in Japan, and the follow-
rincipal points in her design:—

pacity 1100 tons ; armour belt, 226ft. long . through
, Armour-
plated with 14in. armour, each carrying two 12in. breech-loading
nick-firing guns in casemates, fourteen 3- der

otchkiss qniccl'(-ﬂring guns, ten 2}-pounder Hotchkiss quick-firing
guns, and six torpedo ejectors. e armour deck extending from
in. thick, and termioates in a powerful ram at

fore end. The decks to i:e tf tzak, Two mihpt: masts with

double tops, with derricks for lift ng the boats in and out off ekid

beam. Thirteen boats in all are to be carried, including two 56ft.
vidette boats, Nale iattarn ; five search lights, and the whole of
the vessel to be lighted internally by electricity. The

which are to be triple-expansion of 14,000-horse power, will be
ﬁvptfurd,

eriods, the matter becomes much more complicated.
E‘ha book is a valuable little work, inasmuch as, begrides

the boilers being of the usual eylindrical type, and the tubes pro-
tected by Messrs, Humphrys' patent ferrnles, Speed 18 knots,
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THE BURTON-ON-TRENT ELECTRIC LIGHT
WORKS.

Ox Friday last a large assembly gathered in the new
electric generating station of the Burton-on-Trent Corpora-
tion, to see the new works which have been erected there, with
machinery and engines and boilers by Messrs. John Fowler
and Co., Leeds. By the Burton-on-Trent FElectric Lighting
Order, 1890, powers were granted to the Corporation to lay
down works for the supply of electricity from a central station.
The Electric Lighting Committee ingpected the leading elec-
tricity works in the United Kingdom, and obtained competi-

| worthy

tive tenders. The Town Council having adopted the report
of the committee and obtained tenders for the buildings and |
Elant, the specifications were examined and amplified by the

orough electrical engineer, and final tenders invited, with |
the result that the whole contract, with the exception of the |
buildings, were let to Messrs. John Fowler and Co. and |
Messrs. Hammond and Co., the latter afterwards retirin
from the contract by permission of the Corporation, an
Mr. Hammond becoming the consulting electrical engineer.

The high-pressure —2000 volts—alternating current trans-
former system of supply at constant pressure to transformers
fixed in suitable positions in street boxes on the route of the
high-tension mains, has been adopted, feeding on to the low
pressure—100 volts—cables for private supply.

The buildings are on a site adjoining the Corporation gas

works, and the gas lighting and electric lighting committees
work together. The buildings comprise engine and boiler
houses, test room, &c., carefully designed for the most efficient |
and economical working of the station and for ease of super-
vision. A large piece of land is available for extensions as
necessity demands.

The engine-room is GOft. long by 63ft. wide. The plant at
present installed consists of three 125-horse power engines,
driving by ropes three 66-kilowatt alternators, capable of
supplying electricity for about 6000 B-candle power lamps
fixed on consumers’ premises, with one plant in reserve.

Engines.—The type of engine selected is, as shown in our
engravings, that known as the horizontal, coupled, compound,
non-condensing, the sizes adopted being considered suitable
units to work in sections, having regard to the varying load.

The speed of the engines is 90 revolutions per minute, and
the ordinary working load 125 indicated horse-power, at a
steam pressure of 951b. per square inch, but the engine is
capable, by increasing the steam pressure, of giving a much |
larger output. Both high and low-pressure cylinders have |
automatic cut-off gear controlled by the governor. The chief |
dimensions of the engines are :—High-pressure cylinder, 14in.
diameter; low-pressure cylinder, 24in. diameter ; stroke,
24in. The fly-wheels are 12ft. in diameter, grooved

for seven 1}in. ropes, Another point in these engines |

of note is the massive character of the bedplates.
The annexed diagrams are from one pair of the engines, all
of which give similar diagrams. They are taken with 401b.
and 16 lb. springs respectively, and are reduced in size about
one-seventh. The engines are of thoroughly good design
throughout, and justify the expectation that they would run
continuously any length of time, even on the leaden unrelieved
load of a dynamo.
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Alternators.—Three 66-kilowatt alternators are of the Leeds
and London type—Hall's patents—manufactured by Messrs.
John Fowler and Co. The electrical working pressure is
2000 volts, at a speed of 450 revolutions per minute, All
the above machines have been constructed to synchron.
ise or run in parallel with each other at all loads. The
field magnet and armature conductors do not carry more
than 2000 ampéres per square inch of section, thus allowing a
good working margin. The terminals to which the high-
tension mains are connected are boxed in by hard wood
lagging, so that they cannot be touched except by the proper

officials. The exciters for these alternators are driven by
ropes from grooved pulleys on the alternator shafts, and can
just be seen in our engravings. They are each of ample size
to generate current sufficient to easily excite the fields of
the corresponding alternator at full load. The alter-
nators are provided with slide rails, by which they can be
moved to regulate the tension on the ropes. The
magnets are the rotating part, and consist of laminated
horseshoe stampings, built up overlapping — alternately
—s0 a8 to form a complete circle with polar projections;
these are bolted together solid, and secured to the shaft
at the boss by means of keys and set-screws. Magnets
so constructed give, as our electrical readers are aware,
the maximum efficiency for the energy expended in
magnetising them, partly owing to the quality of the iron,
and partly owing to eddy currents, which would cause energy
to be dissipated in them if they were solid, due to the arma-
ture reaction. The armature being stationary, lends itself
for sectional construction, and as this is built up of laminated
charcoal iron sheets with short polar projections, each section
having its own armature coil securely attached, can readily
be removed for inspection or repairs without interfering with
any other part of the machine. The armature coil is insu-
lated from the armature core, this is then again insulated
from the frame of the machine, thus giving a double insulation
between the conductor and frame or earth. The main
terminals being mounted upon porcelain insulators, and
enclosed in the wood lagging, make it impossible for personal
contact with the high-pressure conductors.

Switchboard.—The switchboard, of enamelled slate, on
which are arranged the most recent appliances for con-

' trolling the circuits and maintaining a constant voltage, was

constructed under the Lowrie-Hall patents by Messrs. John
Fowler and Co., and it is on the lines of that of the elec-
tricity works at Madrid, Leeds, Brighton, Eastbourne, West
Brompton, Halifax, &c. Italso includes the special apparatus
known as a synchronising board, which is necessary when
alternators are run in parallel, or when the load is changed
over from one alternator to another. The alternating plant,
however, is designed so that it may run continuously in
parallel, as by so doing great economy and steadiness is
effected. The trenches containing the cables from the
exciters and alternators and from the main cireuits lead into
_the hqck of the switchboard, where ample space is provided
in whmlln the connections from cables to switches, or cross
connections on the switchboard, can be easily and safely
inspected. At the same time it is perfectly isolated except
for the proper officials. A test room is provided in the
building,

Botler house.—This is 60ft. long by 45ft. wide, and in it are
placed at present three Lancashire boilers, each 26ft. long by
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Tit. diameter, constructed for a working pressure of 100 lb.
per square inch, with ample spare space for further boilers
as they may be required. The fittings and mountings on
these boilers include Mr. Bryan Donkin's forced draught
arrangements for burning the coke dust and rubbish from
the gasworks, coke screenings, coke and coal slack. Each
boiler is fitted with the bars dipping in a water tank, and
one fan provides the blast for all. Three feed-water heaters
are also provided. By these the exhaust steam is utilised
to raise the temperature of the feed-water, so as to economise
fuel. No condensers are used.

FPipe connections.—A very simple arrangement of the pipes
rendered necessary by so many auxiliary parts of the plant,
including all the requisite pipes to and from the engines,
feed-water heaters, pumps, tanks, &c., has been neatly worked
out. An auxiliary steam pipe is provided for supplying the
pumps and stoker engine, independently of the main steam
gipﬂ. The donkey pumps for feeding the boilers are of the

uplex ram type, each of sufficient capacity to feed two
boilers when working at their full power. The main steam
pipes are connected up in the form of a ring, to which both
boiler and engine branches are connected, thus providing
two ways by which the engines can be supplied with steam,
so guarding against the possibility of break-down of the
running of the engines, should any portion of the steam range
give way or be under repair. These pipes are provided with
a suitable number of stop valves placed between each engine
and boiler, and are carried on brackets fixed to the wall of the
engine house. The branch pipes to the engines are of wrought
iron, with wrought iron flanges. The exhaust pipes lead off
from under the low-pressure cylinders, and a stop valve is
provided to each engine exhaust to shut it off from the main
exhaust pipe. Valves are arranged so that the whole or
part of the exhaust steam can be turned through the heaters
Er direct into the atmosphere through the roof of the boiler

ouse,

Distribution.—The distribution of electricity is effected by
means of stranded copper single cables, insulated with wul.
canised india-rubber and laid in a system of pipes combined
with service and junction-boxes. KEach junction-box has a
loose cover, held in position by & wrought iron clamp. The
culvert connection from the box to the consumer is made by
a wrought iron pipe. The surface-boxes are in all cases
placed at the corners of the roads, and in the case of a long
straight run they are placed at distances of eighty yards to
one hundred yards apart. The surface-boxes are made in
two parts, the bottom part being permanent and the upper
part with the cover being adjustable, so as to allow its surface
to be raised or lowered as the road level may vary, the lid
being filled in with wood, macadam, or pavement, according
to the construction of the road. From the surface-boxes the
cable can be drawn in or out as required. Where passing
road corners the cable is placed on a revolving drum, which
entirely prevents the possibility of abrasion. The jointing
of branch cables for consumers’ premises is done by cutting
away part of the insulation of the main cable, which con-
sists of india-rubber in the junction or surface-boxes, and
soldering the copper conductor to the conductor of the branch
cable ; the joint is then lapped over with rubber to the
full thickness of the original insulation, and vulcanised on the
spot, and the cable well taped and mechanically protected.
This makes the insulation of the joint practically equal to
that of the cable itself. The converters are of Lowrie-Hall
pattern, and made by Messrs. John Fowler and Co. They
are placed about two hundred and twenty yards apart in cast
iron wntarionf chambers with side wings or boxes cast upon
them, so that the pipes conveying the high-pressure cables—
2000 volts—pass in on one side, and those containing the low-
pressure cables—100 volts—on the other side; the cables
themselves passing through the stuffing-boxes into the water-
tight chamber. The principle of the stuffing-box is the com-
pression of a substantial vulcanised india-rubber ring of the
same quality as the cable itself. In the interior of the box is
5: a converter, together with high and low-pressure

uses, earthing device and high and low pressure switches ;
the latter are double-pole double-break, and connected together
by an insulated distance piece, so that both switches are
turned off at the same moment, thus Eaﬂnting any spark-
ing whateverload may be switched off. In order to take upany
urﬂin&l moisture which may have been in the air and fittings
in the box, a jar of caustic potash is placed to absorb this
moisture, and once dry it remains so until any future date

when the box is reopened. The mains are laid and a supply
of electricity is at the disposal of any householder in eight
streets and roads, and in St. Paul’s-square, which is three
thousand yards distant from the generating works.

THE RUSSIAN VOLUNTEER FLEET.

THE new twin-screw steamer, the Petersburg, now
moored off the shipbuilding yard of Messrs. R. and W,
Hawthorn, Leslie, and Co., Hebburn, has created a large
amount of public interest. The vessel, one of the largest and
finest steamers built on the Tyne, is the third of the same
class constructed and engined by the firm named for the
Russian volunteer fleet, her dimensions being 460ft. in
length, with a beam of 54ft., and a depth of 35ft. Her
capacity exceeds 6000 tons. Her speed is 19 knots per hour.
The bunker stowage amounts to 1200 tons of coal, a feature
being that all fuel is ship through the sides of the vessel,
no dust reaching the decks above. The steamer is built of
steel throughout, on the longitudinal cellular double bottom
principle, extending right fore and aft, with no fewer than
ten water-tight compartments. The engine and boiler-rooms
are divided by water-tight bulkheads. All decks are of steel,
sheathed with teak, and to insure increased steadiness to
the ship in rough weather, the bilge keels have been made
exceptionally long and broad. The vessel has been con-
structed on the three deck grade, with long poop, bridge, and
topgallant forecastle, and to the highest class at Lloyd's.

The dining saloon is a magnificent apartment on the main
deck amidships, entrance to which is obtained by a descending
corridor with beautifully carved balustrades of solid oak.
The floor is composed of parquet flooring, of variegated oak
artistically arranged, and the framing and panelling through.-
out is of solid oak, handsomely carved, and harmonising with
the sideboard, which extends the entire width of the saloon,
the style adopted being Jacobean. The reception-room is
divided from the dining saloon by a rich curtain of plush,
beautifully embroidered. In both apartments the tables and
chairs are of solid oak, with bronze settings, the side-lights
being exceptionally large and numerous, the windows in the
corridor leading to the state rooms being cathedral tinted.
The music-room is on the navigating deck amidships, the
framing being of carved walnut, artistically relieved by the
introduction of holly panelling, in poker work and marble.
The windows are of stained glass, of classical design, and in
this apartment are placed life-sized portraits of the Empress
and Emperor of Russia, which have been sent direct from
St. Petersburg for the new vessel.

Cabinets of variegated wood are placed around the hall,
and, contrasted with the rich tapestry and panelling, the
effect produced is very fine. The state rooms, which are on
the same deck as the saloon, are remarkably well lighted and
ventilated and arranged, none of the berths being more than
two tiers high, while several have been made large enough
to accommodate parties or families, the furnishing being on
the bed-room and sitting-room combined principle, every
comfort and convenience having been provided, including
electric light and fans, electric bells, portable dressing
cases, &c.

The crew is berthed in the forecastle, all berths being of
teak, with cabinets underneath, fitted with locks and fronts
of iron trellis work. On the 'tween decks right fore and aft,
except where the state rooms intervene, are accommodation
for 1500 emigrants or troops. This space is lofty and airy to
a degree, the height from floor to ceiling being upwards of
8ft. clear, natural ventilation being obtained by numerous
side-lights and patent ventilators, while the electric fans with
which the vessel is fitted keep all decks free from accumula-
tion of stale air from stem to stern. The engineers and fire-
men are berthed in close proximity to the engines ; three dis-
tinct sets of pantries and cooking ugp&mtun are supplied for
the use of passengers, emigrants, and crew respectively.

The hospital is immediately under the poop, mg in the
case of sickness occurring on board the patients can be com-
pletely isolated from the passengers and crew, the doctors’
room and dispensary being in the immediate vicinity. One
division of the hospital is set apart for the use of male and
the other for female patients. All necessary convenience is
on the same deck and within the hospital area, a promenade
being provided on the poop above,

Patent fire-extinguishing apparatus is fitted at the hatches
leading to all the holds, and in the case of fire a powerful
jet of steam can be forced from the boilers to every compart-
ment on board, passengers, after giving the alarm, having to
close the door and ascend to the deck, the action of the steam
instantly extinguishing the flames.

The vessel is fitted with the full complement of deck
machinery of the latest and most improved type. The steer-
ing gear is on the upper deck amidships, while a reserve set
of powerful machinery of the same class is placed under the
poop aft, to be used in case of emergency, or instead of that
on 15:1& bridge. The pumping arrangements are of exceptional
power, being capable of discharging water at the rate of 1000
tons per hour, thus providing for the clearing of the largest
hold in sixty minutes. Temperley’s transporters for the
rapid discharging and stowage of cargo are placed at each
hatch, in addition to the full equipment of silent winches,
wﬁl}:in cniatan, and windlasses. The veasail has I:_aean
engined by the builders, the Frupelling and auxiliary engines
numbering altogether over forty, the former being in two
sets working triple-expansion, having cylinders 34in., 64in.,
and 85in., with a stroke of 5lin. The steam distribution
valves are worked by Marshall's system, and the whole of
the machinery in the engine-room is duplicated, steam being
supflied by seven large cylindrical boilers having thirty-six
furnaces. A notable feature of the engine-rcom is the
division of the coal, which is stored in bunkers extending
along the port and starboard sides of the ship, thus furnish.
ing additional protection in time of war, i My

The Petersburg recently went on her official trip, in the
presence of the representatives of the builders and engineers
and the following Russian naval experts, viz.:—Colonel
Linden, inspector of the Russian Volunteer Fleet; Mr,
Poretchkine, appointed by the Russian Minister of Marine;
Mr. Varshafsky, the engineer-in-chief at Odessa ; and Captain
Radloff, who will take command of the vessel. In a con-
tinuous run, extending over twelve hours, the vessel gave an
excellent account of herself, the contract speed of nineteen
knots per hour being attained, the engines during the whole
day working smoothly and without any perceptible vibration.
In response to numerous inquiries for admission to inspect
the vessel, the owners and builders have mutually agreed to
admit the public on Saturday, between the hours of 2 and
5 p.m., at a charge of 1s. each, the proceeds to be handed
over to the benevolent fund for aiding the adult blind in the
towns of Newcastle and Gateshead.

The vessel will leave this week for St. Petersburg, the
city after which she is named, and, baving been placed
on view there, will at once enter upon her regular line.

REPORT ON TRIALS OF A CROSSLEY GASENGINL
AT MESSRS. WALLAERT FRERES' MILL,

LILLE.
By M. Aive Witz

Tue Crossley motor which Messrs. J. and O. G. Pierson have
installed at the establishment of Wallaert Brothers, for the
electric lighting of their spinning factory in the Rue de
Poids, drives by means of a belt, a countershaft on which
are mounted a fast and loose pulley, a Raffard coupling with
elastic connections, and a fly-wheel of 1'10 m. in diameter
weighing 750 kilos. This shaft, which makes 350 revolutions
at a speed of 160 revolutions of the engine, transmits the
motion by a second strap to a dynamo making 1000 revolu-
tions. The motor is of the XII type. It occupies a space of
366 m. by 2:50m., comprising therein two fly-wheels of
1'761 m. in diameter. The diameter of the cylinder is
335 mm., and the stroke of the piston is 530 mm. The trial
was made with the town gas, and the initial compression is
about 5 kilos.

The lighting is effected by an incandescent tube; the burner
maintaining it incandescent, consumes 250 litres of gas per
hour,

The system is started with remarkable ease with the aid of
the new self-starter patented by Crossley Bros., the fly-wheel
being untouched. The following observations have been
taken at the trial which bear especially on consumption and
speed. A revolution counter actuated by a small connecting-
rod at the end of the driving-shaft gives the total number of
revolutions, and admits of observing the mean speed during
an interval of any desired duration.

In order to count the number of admissions of the explosive
mixture, M. Witz employed his electrical contact apparatus,
marking at each lift of the admission valve a stroke on the
scroll of a Morse receiver.

An ingenious and very simple automatic speed register,
contrived by M. G. Otten, of Wallaert Bros., has served {o
show graphically the speeds, the maximum variations of
which are given by vertical strokes traced by the pencil of the
instrument, 1 mm. in height corresponding to a variation of
11 revolution per minute.

The power indicated has been determined by the mean
E:eaaures based on a number of diagrams, sufficient in num-

r to reduce to a minimum the error arising from the
incessant variations of admission ; each time three diagrams
were taken on the same Enpsr. one above the other. The
tension of the spring was adjusted following the usual method
employed by M. Witz in mounting his apparatus on a reser-
voir containing compressed air, the pressure of which was
measured by an excellent Bourdon gauge. The mean range
of flexure of the spring employed was 2:54 mm. per kilo-
gramme of pressure,

The effective power of the motor was measured by a ro
brake dynamometer—which was applied without any trouble
to the two fly-wheels. This brake rope made two turns,
embracing the whole circumference of the rim. The upper
extremity was secured to a fixed point by the intervention of
a small spring dynamometer, of which the tail weight p
should be deducted from the value of the load P attached to
the other end of the rope and kept floating. The effective
load W was then equal to P - p. Asthe brake was double, less
than 20-horse were developed on each fly-wheel. The nature
of the place and the form of the fly-wheels did not lend them-
selves to the cooling of the rims, and it was nece to
reduce the length of the trials for fear of overheating the
metal., On the other hand, the values of P and p have been
determined with the greatest care, and the diameters over the
rims accurately measured, which were 1'761 m. and 1762 m.,
the rope being 15 mm. in diameter.

The consumption of gas was shown by a special counter,
placed in a room maintained at a constant temperature—this
temperature did not sensibly vary, remaining steadily at
24 deg. A preliminary trial determined the importance of
the leakage and loss in the piping and gas bags. The mean
atmospheric pressure has been noted by a barometer which

S
M. \\th procured expressly from his laboratory of the
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“ Faculté libre des Sciences de Lille.” It has thus been
possible for him to compute the volumes at 0deg. at 760 mm.
pressure.

The charges of gas taken in the course of the trial were
measured by means of the eudiometer tube of the experi-
menter, the exact calorific Eowar of the gas consumed being
also ascertained. It varied lit
26th, and 5024 units on the 27th October, the volumes being
reduced to Odeg. at 760 mm., and the combustion taking
place at a constant volume.

Finally, it must be said that the periods were counted to the

tle, being 5°011 heat units on the |

| with the effective work, has hardly changed, It is as if the
mechanical efficiency slightly decreased with the reduction
of the power, this being compensated, on the other hand, by
the fact that the combustion took place better in a cylinder
constantly reheated by the explosions.

The consumptions observed deserve notice, for they are
remarkable, considering the relative poverty of the gas em-
Eloj'ed, an expenditure of 603 litres, with gas giving 5011

eat units to the metre-cube, being equivalent to an
expenditure of 570 litres, with gas possessing a mean calorific
power of 5300 heat units.

TABLE A.
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k. deg Litres. | Litres | Litres. | Litres. ! Litres. | Litres.
1 |Running light | 1Gmin | 1688 | — | — |16 | 477 | 7T42| — |750-4| 24 (5024 | 1,418 | 5,672 | 5210 | 704 — —
|
2 | With shafting. | 30 win | 1600 - — | 20 5562 |11°60| — |757°0|do | 5011 | 8,885 | 6,770 | 6,198 30 — —
3| On brake. 15 min.| 142'8 |163-6|28-98| 71°4 | 478 |35-43 |0 5207504 |do. | 5024 | 5,042 | 20070 | 18,526 | 528 | eao 682
1 Do. 20 min.| 152*3 [180°1|85°77| 70°0 | 5°GY [41-35 |0 865 |757°0 |do. | 5011 | 8,108 | 24,504 | 22,472 | D543 28 622
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| | |
i Do. 25 min.| 163-36 |187-8|35°05| 73°0 | 5 45 | 43°00 0 8847570 |do. | 5011 | 10,654 | 25,330 | 23,190 529 cop C03
7 | Lighting, Shre. | 16068 | — (28:54| 753 | 4°45 |34 81 0 8207570 do. | 5011 | 60,660 | 20,220 18,511 | 582 648 | 641
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second on an excellent chronometer. This succinet descrip-
tion of the methods observed in order to insure rigorous

bas been left undone which could contribute to that end.

Seven trials have been made. The first was running light;
the second was also running light, but with the transmission.
In the four following trials, 3, 4, 5, and 6, the indicated
horse-power and the effective power were determined at the
time in such a way as to establish the exact value of the
mechanical efficiency of the motor: the power increased
from 35 to 43 indicated horse-power.

Trial 3 of least power, was carried out in such a way as
to have one explosion for two revolutions without any
miss—the gas admission valve had to be regulated in con-
sequence. In the two other trials, on the contrary, the valve
was full open, and under the action of the governor, the
quantity of gas admitted per charge varied with the number

| 75 x 60 x 60

The high qualities of

The relation of effective work to the heat equivalent

i —02
of gas used is equal to 10,603 x 5011 x 425 0 21.
From the point of view of regularity the results are also
very satisfactory ; the speed remained constant, and, owing to
the two fly-wheels, the blow of the explosion was scarcely

felt on the diagrams furnished by the Otten apparatus. The

a variation of 1'9 revolutions in 150 revolutions. The X

the engine under trial were best |

 displayed by the th 1 effici furnished by trial No.
exactitude in the results of the trials testifies that nothing G.EP = ieats Sl mol e y

height of the strokes does not exceed 2 mm., corresponding fo |
case by an injector.

motor is eminently suitable for electric lighting, from the |

fact that variations of voltage are very small, and the light is
' steady. The Rafiard coupling certainly contributes to this
result, but the regularity of the engine is the principal factor

' of success in the installation. We may remark en passant |

Co., water-tube boiler; (4) Herrmann und Schimmelbusch,
Kaiserslautern, water-tube boiler; (5) Gohrig und Leuchs,
Darmstadt, water-tube boiler; (6) Maschinen-Bau Actien
Gesellschaft, Niirnberg, water-tube boiler.

The experiments were made from August to Septem-
ber, 1891, in the Exhibition boiler house, but have only
lately been published. The coal used throughout the six
trials was ‘““clean Ruhr nut,” from the Shamrock mine,

rovided by the trial committee ; the feed-water was drawn
from the town main. As each boiler worked at a different
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pressure, there were three main steam pipes, for pressures of
8, 10, and 12 atmospheres. Four large chimneys, 147ft.
high, and about 5ft. diameter at the top, carried off the hot
gases. The boilers were mostly fed by steam pumps, in one
Water purifying apparatus was also
used, and during the experiments two of the boilers were
supplied with purified, and four with ordinary water, The
dimension and constructions of the boilers tested were as

follows : —
(1) Schulz- Knaudt.—Horizontal single flue Cornish boiler—

of admissions producing a moving impulse. It is evident
that in the uﬂﬂamnt trials the mean speed of the test
assumed different values. These differences were desired by
M. Witz, who has sought to know the values of the
mechanical efficiency at different speeds. In fact, the
Crossley regulators allow of sufficient modification of the
:ﬁeed of the motor by a simple screw adjustment—otherwise

e regularity of the cycle might be afiected. This is an advan-
tage which is appreciable in certain cases. The counting of
the mean number of explosions per minute ought to be very
precise if it is desired to measure the indicated horse-power
with exactilude. The length of these trials could not exceed
thirty minutes, owing to the excessive heating of the rims.
The seventh trial was a trial of lighting, and extended over
three hours.

Taking a triple diagram every quarter of an hour, it
was possible to determine with great accuracy the mean in-
dicated horse-power, and also by using the mechanical
efficiency obtained in trial No. 3, the corresponding effective
power. VWe must note, as a matter of fact, that the trials
Nos. 3 and 7 were made under identical conditions. The
above Table A expresses synoptically the results obtained.

The constants of the calculations are the following :(—

Indicated power, Ti.
8C _ 510881

in = number of ignitions.

Ti = 0-10881 X it X pm Pm = Iean pressure.

Brake power, T..
Mean circumference of fly-wheels, including rope—35 m, 2515.

T = 5_:*-55]; IHHH‘{
4£00

N = number of revolutiors.
w = P - v = net weight on brakes.

gt = ¥ 3 ML, .
i

i‘_"'.ﬁ

Diagram B—Crossley engine

The above diagrams are reproductions, A of the main
diagram of the fourth trial, and B of the third trial. In the
first, the valve was full open—while in the second, the valve
checked the admission of the gas, in the same way as that in
which there were as many explosions as compressions, It
is remarkable that, in spite of these conditions, generally
considered favourable, the consumption of gas, in connection

ENGINE

DIAGRAM—CROSSLEY GAS

SPEED

' that a luminous intensity of 4922 candles for an hourly con-

sumption of 185 metre-cubes of gas reduced at O deg. and
760 m. was obtained. The direct utilisation of the gas by the
Bengel burners would give less light at three times the
expense,

As the dynamo furnishes 16,491 watts with 1109 volts and
1487 ampéres, the watt-hour costs, in consequence, 11 litre of
gas. These results, showing the benefits which the use of a
good motor for the electric lighting of industrial establish-
ments procures, speak for themselves.

SIX GERMAN STEAM BOILER EXPERIMENTS
WITH THE SAME COAL (RUHR.)
By Bryax Doxkin, M.I.C.E.
SUMMARY OF TRIALS,

A1 the Frankfort Exhibition of 1891 a committee was
formed for the purpose of testing different machines, &c. It

Fig. 1—with one internally-fired grate. Working pressure,
12 atmospheres; heating surface, 645 square feet; grate
surface, 154 square feet; length of boiler, 25ft.; mean
diameter of the fire tube, 4ft. The feed-water pipe was led
through the steam space, and opened about 7-8in below the
water level. The hot gases passed forward over the fire-
bridge and back along the left side and down the right to
the chimney. This boiler was first tested in the ordinary
way with the Rubr coal. By request of the makers it was
then submitted to a second experiment, with the addition of
Rinne's patent fire-brick bridge—see Fig. la—to test for
smokeless combustion. When this is used, the air for com-
bustion is led through a passage and previously heated.
Immediately behind the grate is the bridge, with numerous
openings, placed athwart the fire-tube for a length of about
8ft. The burning gases have to pass through these openings
on their way from the grate to the back of the fire-tube, the
soot and other incombustible substances are ignited by the
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was divided into nine groups, three of which undertook
experiments upon steam engines and boilers. The following
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firms agreed to submit their boilers for trial :—(1) Schulg,
Knaudt and Co., Essen, Cornish boiler; (2) E. Willmann,

Dortmund, water-tube boiler; (3) Diisseldorfi-Ratinger Boiler
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Fig. 1

heat of the brickwork, and more perfect combustion is said to
be obtained. There are also two iron tubes, 5-8in. diameter,
protected by fire-clay, extending from the back of the boiler
to the Rinne bridge, which admit warm air, as shown in the
drawing. This trial with Rinne’s patent was made with coal
from another mine, Lothringen, near Herne, instead of the
usual “ Ruhr nut.”” The results were kept separate, and do
not appear in the table giving the results of the six trials, but
are shown as No. 7 in the graphic representation.

Z) Willmann, Dortmund.—This water-tube boiler—sce Fig. 2
—contains 66 tubes, 4in. diameter, and 15 7ft. long ; working
pressure, 10 atmospheres ; heating surface, 1307 square feet :

te surfa.ce, 25 square feet. There are two grates, 5ft. long

y 2ft. Oin., separated by a wall. In the first two flues the
hot gases circulate parallel with the water tubes, then pass
along the upper pipes, and downwards to the main flue.

(3) Ditsseldorf] Ratinger water-tube boiler—Fig. 8.—This
boiler is similar in design to the one described above, and has
two large upper tubes and a steam drum. Below are 93 tubes,

' 4in. diameter, 14-7ft. long ; working pressure, 8 atmospheres ;

heating surface, 1688 square feet; grate surface, 33 gquare
feet. The grate is in parts, divided by walls. The
arrangements for improved combustion, &c., are similar to
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those of boiler No. 2, and asbestos is used to make the joints
of the doors for cleaning, and prevent air from penetrating to
the flues.

(4) Herrmann and Schimmelbusch, Fig. 4.—In this vertical
water-tube boiler the tubes are disposed in three groups,
forming three boilers joined together. The diameter of the
tubes is 4in., length 7-3ft. Each boiler is connected to the
others at the top and bottom by cylindrical tubes, and the
three steam spaces are also in connection. A * Cario” grate
is used, and as the firing takes place in front of the first
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boiler the water and hot gases are led off through the other
two. Working pressure, 8 atmospheres; heating surface,
1614 square feet; grate surface, 32 0 square feet. Diameter
of the upper boiler tubes G'5ft. and 52ft. The hot gases
circulate up and down between the vertical nests of tubes.
With the exception of the lower parts of the three upper
tubes, and the steam collector, the whole of the boiler is well
protected from external radiation.

(5) Gulrig und Leuchs, Darmstadi—Fig. 5—This is one of
the ordinary type of water-tube boilers. There are ninety-five

arrangement the air admitted to the combustion space is
previously warmed. The whole of the boiler, including the
upper reservoir, is set in masonry. The removal of the soot
takes place through the doors at the ends.

OBJECT OF EXPERIMENTS,

The object of the experiments was to determine the
following :—(1) The evaporating power of each boiler per unit
weight of coal, taking the feed water at 32 deg. Fah., and
steam at 212 deg. Fah. (2) Efficiency of each boiler, or
percentage of water evaporated to heating value of the coal.
(3) Efficiency of the combustion in each case. (4) Losses of
heat: Firstly, in the burnt products from the grate ;
secondly, carried ofl to the chimney ; thirdly, in the incom-
bustible gases; fourthly, lost by radiation or soot, or other-
wise unaccounted for,

To form a basis of comparison for the difierent boilers,
from 12§ to 244 lb. of Ruhr coal were burnt per hour per
square foot of grate surface., Thus the boilers were not
forced; the combustion of the coal and cooling of the hot
gases was as complete as possible ; and every effort was made
to obtain the best evaporation. The quality of the steam was
also determined, or the quantity of priming water in the
steam in the different cases.

The chairman of the committee was the well-known
Professor M. Schroter, of the Polytechnische Hoch Schule,
Munich, and there were four members and eight assis-
tants. Each experiment was personally superintended by
one of the above. Every boiler was first tested for leakage,
and a preliminary experiment made, to accustom the assis-
tants to take the various observations. Two experiments,
each of nine or ten hours, were then carried ount, and the
mean determined from both, all measurements and observa-
tions being made independently by two persons under the
constant supervision nf the director. The results may be
classed under the following heads : —

(1) Coal and residuum of combustion.—One kind of coal
only was used for all the six boiler tests. Although distin-
guished as ‘‘clean Ruhr nut coal,"” it contained a good deal of
incombustible matter. It was easily kindled, and did not
cake readily, nor did the ashes run together, but fell mostly
through the grate bars; hence there was no difficulty in
keeping the latter clean. The coal was carefully weighed in
quantities of 154 1b, at a time. Before the beginning and
end of each experiment the fires were kept as low as possible,
the thickness of the layer of combustible being reduced to
about §in, The maximum error on this account was put at
1 per cent., to which should be added any slight error caused
by the difference in the heating value of the combustible left
on the grate.
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tubes 16-4ft. long and 8:Tin. diameter, connected by a water
chamber with an upper reservoir, 4'9ft. diameter and 20ft.
long. Working pressure, 12} atmospheres ; heating surface,
1651 square feet; grate surface 81'2 square feet. The feed
water is introduced into the upper vessel, and passes first
through a stand pipe in the boiler, to separate the lime and
impurities. The horizontal grate is about 2-2ft. below the
nearest pipes. The masonry in which the boiler is set extends

to half the height of the upper tube, above which the boiler
is covered with heat-protecting material. The upper

part of the drum and the ends of the upper boiler are not
protected.

(6) Maschinen-Bau Gesellschaft, Nilrnberg.—This water-
tube boiler consists of sixty tubes14-7ft.long and 3in. diameter,
with an u reservoir 4'5ft. in diameter and 19ft. long—see
Fig. 6. Working pressure, 10 atmospheres ; heating surface,
860 square feet ; te surface, 225 square feet. The feed
water is led first through the upper boiler tube into a receiver,
where it is freed from impurities. The horizontal
grate is about 2ft, below the lowest tubes. By a special
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The heating value of the coal was carefully determined by
analysis of its chemical constituents, made separately for
each experiment by Dr. Bunte, a part of whose report is
appended. To obtain a fair average specimen of the coal, a
small quantity was taken from each lot when weighed, and
after mixing, a sample of 44 1b, was reserved for testing. To
determine the percentage of moisture, a handful was with-
drawn from the coal every two hours, and enclosed in a her-

' metically sealed glass vessel. The samples thus obtained
during each experiment were placed, together with others
from the residual products, in a box, and carefully labelled.
For each trial the quantity of water and ash contained in the
coal, and the amount of combustible in the residuum, were
determined, as well as the composition of the latter. As the
whole of the coal was delivered from one mine its composition
was presumably the same, the only variation being in the

rcentage of water and ash ; and this was found to agree
with the results of the analysis.

The mean chemical composition of the combustible in the

sulphur, 1'45 per cent.; O (residuum), 510 per cent.: total,
100 per cent. The variations were so slight that this mean
was used for all the experiments. The analysis of the con-
stituent parts of the coal gave the following results as the
mean of six experiments:—Fixed carbon, 74263 per cent.;
volatile substances, 19-323 per cent.; ash, 5610 per cent.;
water, 0'803 per cent. : total, 99999 per cent. Percentage of
coke 79-87. The heating value was obtained by calculating
the mean beating value of the carbom, hydrogen, oxygen,
sulphur, water and ash from twelve analyses, and was deter-
mined at 7618 calories = 13,712 T.U.

(2) Feed water and steam.—The feed water was measured
in a tank placed on a weighing machine, in quantities of
1100 1b. to 1760 Ib. The weight of water was noted, the time
of weighing, and the beginning and end of each time of feed-
ing. The quantities were strictly controlled by two observers.
In some of the experiments the water was led directly from
the tank to the boiler; in others it was first passed into a
feed-water tank, the level of which was kept uniform at the
beginning and end of every experiment. The temperature of
the feed-water was always noted. To avoid, as far as possible,
the error entailed by a difference in the quantity of water at

the beginning and end of an experiment, no trial was con-
cluded until the water level and steam pressure were the
same as at the commencement. The fires were also lowered
as much as possible to obtain uniformity of evaporation, and
the boiler was supplied with a minimum of water, that the
composition and temperature of the feed-water might be the
same. Further, it was considered desirable that the experi-
ments should begin and end at a time when little steam was
required. By these means the level of water in the water
gauge was the same, as also the temperature and amount of
steam in the boiler water, and the possible error thus reduced
to 1 per cent. All pipes being shut off except those in actual
use, there was no outlet for water not evaporated, nor

sibility of admitting water unless it was weighed. The
eat of the steam was calculated from Regnault's formula,
and the steam temperature taken from Fliegner's tables.
The steam pressure was determined from the manometer on
the boiler, checked by & tested standard gauge, and noted
every quarter of an hour. Here the maximum limit of error
was 0-18 per cent. Priming, or moisture in the steam, was
determined independently of the evaporation. All the boilers
were submitted to this test except No. V., in which, by request
of the makers, it was not carried out. The experiment lasted
about eight days for each boiler, and was made once a day.
A solution of common salt was fed into the boiler with the
feed-water, until the proportion was 14 per cent. After the
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boiler had been working for a day, and the salt and water
were thus well mixed, two samples were taken from the
water at the same time, one from the boiler near the upper
evaporating surface, and one from the nearest water

TasrLe B.
Salt in |
| Salt in | water | Salt in | Mols-
Name of boiler. (90| boller | from | feed- | "R
water., steam | water, a3
pipe. | “oum.
¢ e X | ¥ X
1. Essen, Cornish ., .. Ordi 1524 000116 0€C0146 0056
water Co, |
2. Dortmund, Water-lube, Purified 1220 000135 000195 ©O-112
8. Ratingen s w | Ordinary | 1'146 000155 000148 K 01285
4 Kaiserslauten ,, ,, | Purified | 1 442 n-onm‘u-mm 0-0&5
|
4. Nurnberg w o Ordinary | 17610 u-mamluﬁnm 0151

| |
separator in the steam pipe. These samples were tested

six experiments was :—C., 86'55 per cent.; H., 490 per cent.;

for their proportion of salt; the tage of salt contained
in the boilfl? water was also Snﬁarminad, and thus the



510

THE ENGINEER. s

JUNE 8, 1894.

amount of p water in the steam. To prevent the
evaporation of part of the hot water from the boiler and
separator, and hence an increase in the percentage of salt in
the sample, it was first led through a copper refrigerating coil.
In both samples the proportion of salt was determined with a
solution of nitrate of silver, monochromate of potash being
used to indicate it. Tocheck the results, the natural propor-
tion of salt in the feed-water was obtained by the same pro-
cess, and each time a sample was taken the level of water in
the boiler was read off. This method of determining the
priming in the steam was not considered absolutely free from
error, but it was adopted for want of a better. The results
obtained were as shown in Table B, preceding page.

To be continued.

THE ROYAL INSTITUTION.

THE WORK OF HERTZ,

Ox Friday night last, Dr. Oliver Lodge, F.R.S., delivered
& lecture at the Royal Institution, on “ The Work of Hertz."
Mr. Ludwig Mond occupied the chair, and there was an
exceedingly large attendance of members and their friends.

Dr. Lodge, after mentioning Fresnel, Carnot, and Clifford,
as among those scientific men in whom a young and brilliant
career came to an untimely end, said that they had now to
add to the list the name of Hertz, who died on January 1st
of this year, aged thirty-six, yet not before he had founded
an epoch in experimental physics, which will hand his name
down to posterity. Of the seed sown by those before him in
the same department of research, none had done more than
Clerk Maxwell. The popular estimate of the eminence of
different scientific men is sometimes more or less amusing
to those working at the same subject, but this has not been
the case with Hertz, who well deserves his fame, and it would
be a graceful act of tribute to his memory if the Physical
Society saw its way clear to collect and publish all his
scattered scientific papers. His students and those with
whom he worked held him in high estimation.

His lecture that evening would consist of experimental
demonstrations of the outcome of Hertz's work. As a stone
cast into the water sets up ripples which do not subside
immediately, in an analogous manner an electrical charge
or discharge of sufficient suddenness communicated, say, to a
brass globe, does not settle down easily, and the oscillations
of the rapidly diminishing charge excite waves in the ether.
If a wire should be handy, these oscillations will run along
it, otherwise they will go forth into space, varying as they go
according to the law of the equare of the distance. Maxwell
knew that there must be such waves, and knew many of the
phenomena connected with them ; their length was known
from a thousand miles to a foot, and even how to make them;
all this was believed with varying degrees of confidence, but
Hertz supplied the experimental verification. The lecturer
here showed how a Leyden jar disckarged through a yard of
wire, and near a similar jar with closed circuit, causes an
overflow of electricity in the latter, which discharges itself
through a small air-hole previously made in the glass, at the
top of the tinfoil coatings. If the coatings of the jar be more
separated a typical Hertz's oscillator is the result. The
electrical oscillations soon cease, in consequence of the
radiation of energy. The oscillator has to be “in tune”
with the radiating source.

Hertz discovered electric synchrony; he also found the
Emﬁnuulp calculated lengths of the waves to be true in fact;

e likewise observed that the secondary spark occurs more
easily when it can ‘‘ see’’ the light from the first spark, that
is to say, when the light from the primary spark falls upon
its knobs., Dr. Lodge illustrated this by experiment, and
showed that the interposition of a piece of common transpa-

rent glass in front of the primary spark would stop the
secondary Ef.rking, for the rays which favour this effect are
high up in the invisible part of the spectrum, far beyond the
visible t of the violet. Glass stops these rays of high
refrangibility ; quartz does not stop them or but slightly stops
them, so the secondary sparking continues during the inter-
position of a plate of quartz, as shown by the speaker. Fluor
spar, he said, transmits them slightly better than does quartz.
Atmospheric air in sufficient thickness, especially the air of
towns, cuts off these ultra violet rays. Helmholtz made the
important discovery that under certain conditions, if a body
be charged with negative electricity, and then be illuminated
with these rays, it will discharge. The lecturer here pro-
jected upon the screen an image of a gold-leaf electroscope,
with which a small piece of zinc was connected by a wire
several g long; the piece of zinc had but a few minutes
before use been well rubbed with emery paper. The leaves of
the electroscope were caused to diverge by negative electricity,
and upon the piece of zinc being then inserted in the path of
a beam from the electric lantern with a quartz condenser,
the gold-leaves fell together again. This experiment was
several times repeated, and it was shown that the interpo-
sition of a plate of glass stopped the effect which would
otherwise have been produced by the zinc.

Dr. Lodge drew attention to a large Hertz's vibrator, analo-
gous in principle toa Leyden jar with its coatings very wide
apart, and said that it would radiate waves about 30 metres
long, giving about 10,000,000 electrical vibrations in a second,
and that when excited, almost all the reasonably elongated
conductors in the theatre would give off sparks. It would
not work well that evening, however, because it had been
necessary to hang it near a wall, in which when in action
it produced an image of itself, which image tried to undo
all that the vibrator was attempting to do. There is

something analogous to this in singing flames, which will
not sing so easily when placed near a wall.

Hertz found that his small sparks will start the current
from a battery through a small gap in a circuit—a gap,
for instance, like that produced by a bad contact in an
oxidisable metal, such as iron, and Professor Fitzgerald
had shown that a very delicate galvanometer would
indicate when a spark passed in a Hertz’'s detector. The
speaker here described the action of a considerable variety
of detectors, and spoke of one devised by Professor Minchin,
of Cooper’s Hill, as being astonishingly sensitive ; the instru-
ment responds to the radiation from a star. By means of
suitable vibrators and detectors, he—Dr. Lodge—at Liverpool
had transmitted quite strong signals through a distance of
sixty yards in the open air; he thought that the limit with
that apparatus might be, perhaps, half a mile. A short
spark does better than a long one to excite the vibrations.
A tube of iron filings makes a suitable bad contact in an
electrical circuit to be bridged over for the current by the
Hertz spark, and Dr. Lodge made some use of this method
in his experiments, employing also a delicate reflecting
galvanometer to indicate the passage of the spark. All the

brass knobs used in the experiments had to be highly polished.
Dr. Lodge showed that the radiant waves with which he
was dealing would not pass through metal casing, which
must be pretty complete. For instance, his detecting appa-
ratus would not respond to the working of an ordinary
electrical gas-lighter while its insulating handle was wrapped
round with tinfoil ; the brass tube uqvarﬂd the rest o the
instrument, but when he tore away & piece of the tinfoil, and
sed a portion about as hi%a.n a shilling of the insulating

handle, the detecting part of the apparatus helped to indicate
the presence of the waves, when the gas-lighter was worked
at a distance of several yards. The radiation coming from
an oscillator in the library at the other end of the Royal
Institution building was also indicated by the apparatus on
the table. Very sensitive detecting and indicating apparatus,
he said, will often be picking up such radiations coming from
nobody knows where, sometimes perhaps from a thunder-
storm a long way off.

When the vibrator is placed in a copper vessel, not much
of the radiation will come out through round holes of mode-
rate size in the vessel, but much more from a long slit in the
metallic covering. In his later experiments he protected all
parts of the whole apparatus with copper coverings, removing
the copper from those places only at which he wished the
radiation to escape. Not being a physiologist, he felt at
liberty to indulge in the wildest speculations on that subject,
so would suggest that the eye might act in subservience to
some of the principles with which he had been dealing,
and vision excited by means of apparatus containing gaps
of badly conducting media.

With the radiations screened off by copper covers from all
directions, except those in which he wished to use them, he
showed that these radiations can be refracted by a block of
paraffin, also that they can be reflected from any one of its
faces; the paraffin prism he used had faces of about a foot
square each. He also showed that the radiations can be
polarised ; the polariser and analyser he used each consisted
of parallel copper wires all in one plane, and kept in position
by a wooden frame, to which their ends were attached.
When the two frames were placed so that the wires were
crossed the radiations did not get through; they were at
right angles to the plane of polarisation. He reflected the
radiations also by a copper disc; a plate of glass did not
reflect them because, he said, its surfaces were too close
together. He also stated that the waves he was using were
9in. long. The copper plate formed much the best reflector.

The large attendance of many of the old friends of the
Institution from among the most eminent scientific men of the
day, not often now seen there together in such numbers, and
the attention given to the speaker’s words by all presert,
showed the widespread interest in this lecture, which, hgw-
ever, much needed wall diagrams to give precise information
as to all the conditions of the experiments to those who were

new to the subject.

Navar ExciNger ArpoiNTMENTS.—The following appointments
have been made at the Admiralty:—Fleet engineers: Ivie A.
Couper, to the Impérieuse, to date June 15th ; and E. J. Comley,
to the Cyclops, to date June 5th. Staff engineer: James J.
Walker, to the Northampton, to date June 14th. Engineer:
Frederick W. Austin, to the Nortbampton, to date June 14th,
Assistant engineer: Victor de Paris, to the Benbow, to date

June 4th.

Larce Gas ENGINES AND ScoTcH ANTHRACITE.—Messrs. Robert
MacLaren and Co., the well-known cast iron pipe founders, Port
Eglinton, Glasgow, have just instructed Messrs. Tangyes Limited
to fix for them a 60 nominal horse-power single-cylinder Tangye
gas engine and a producer gas plant for working it. This gas
engine is to replace about a dozen steam engines, and will have a
regular working load of 100 brake horse-power. It is, we believe,
the largest single-cylinder gas engine yet attempted. The engine
is expected to develope 1 indicated horse-power with a cunaumr'
tion of only '81b, of anthracite coal per hour, which will probably
be about 1-21b, per brake horse-power, a result not yet attained
with the most economical triple or quadruple-expansion steam
engine yet made. It may not }l):»e generally known that the coal
measures of the West of Scotland contain a vast quantity of
anthracite coal suitable for the generation of the used in this
type of engine, but up to the present time the demand for anthra-
cite in the district has been but small in prnTc:rtinn to the possi-
bilities of supply. In the North of England large gas engines are
much more commonly employed and for a great variety of purposes,
Messrs, Armstrong, Mitchell and Co. having, for instance, as many
as twenty-eight such engines running in their works. Considering
the quantity of suitable fuel which is closely at hand, it is some-
what surprising that Glasgow has not vied with Newcastle in the
use of an engine which would afford a better market for its anthra-
citish coal, and thereby avgment the commercial value of its great
mineral resources,

TorqQuay SEWERAGE.—In a paper read before the Municipal
Epgineers at Torquay on Saturday, on the *‘ Municipal and
Harbour Eogineering Works, Torquay,” Mr, Henry A, Garrett,
Assoc, M. lost. C E., borough and harbour works engineer,
mentioned that the sewerage system of the town was designed and
carried out by the late Sir Joseph W. Bazalgette, between 1575
and 1878, Its main features are a high and a low-level system of
sewers. The outfall is at Hopes Nose, the eastern extremity of
Torbay, and about two miles from the town. Itis7ft. in diameter,
and its level is 416 below high-water spring tides; the total
length of the high-level sewer is 17,030ft., and for a length of
11,387ft. it is 7ft. diameter. The fall is 1 in 1177. There are
three tunnels, the Waldron, the Meadfort, and the Kilmorie. The
Waldon is 1150ft. long, and is 6ft. 6in. high by 4ft. wide. It is
bored through Devonian limestone throughout, the invert being
lined with cement. The cost of this tunnel amounted to 36s. per
lineal foot. The Meadfort tunnel is 4458ft. long and 7ft, diameter
throughout ; the nature of the ground through which it was bored
warictf considerably, part being limestone rock, part shale, and

rt very soft g'n::num}::{L Where the rock occurred, the invert and
E:lt’ the ring were lined with Portland cement, and the remainder
throughout was lined with two rings of brickwork in cement backed
with concrete. The average cost of this tunnel was 20s, per foot
lineal., The Kilmorie tunnel and the Meadfort sea wall was, how-
ever, the most difficult portion to deal with. It was also necessa
to construct a massive sea wall at the toe of the Meadfoot Ulirﬂ}:
1900ft. in length, of random course masonry backed with rubble,
behind which the sewer, 7ft. diameter, was constructed. The
sewer counsisted of a single ring of brickwork founded upon a
concrete bottom carried down to the solid rock. The Kilmorie
tunnel is 4564ft. long ; the nature of the ground through which it
is bored varied greatly, in some places argillaceous siliceous grit
with bands of pure quartz, and in others soft shaly composition,
and at its extremity near the outfall it is of pure limestone. In the
rocky portion, the invert and half the ring only 1s lined with
cement concrete, and in the soft ground the sewer is lined
with concrete for its full circumference, In some places
this ring of concrete is suffering a little from the cruahqu by the
weight of the ground and prevalence of water in the shaly parts,
and the author has found it necessary—as also did his predecessor
—to cause the concrete to be cut out and brick linings to be
inserted in several parts for distances varyiog from 9ft. to 35ft.
each. The total cost of the tunnel was £14,358, or €1 2s, 11d. per
lineal foot.
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THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.

(From our own Correspondend.)

THE iron market this week bas been slightly improved in tone,
this circumstance being occasioned by the better accounts from
Cleveland. Ironmasters report that, compared with the end of
the first half of last year, the work on the books at present is
favourable. Marked were quoted this week £7 10s. per ton
for ordinary makes, and £8 2s, 6d. for the L.W.R.O. brand.
Second-class bars were £6 10s., merchant sections £6, and common
bars £5 10s. Galvanised corrugated sheets of 24 w.g. were £9 10s,
to £10, f.o.b. Liverpool. Black sheets are nominal at £6 7s. 6d.
singles, £6 10s, doubles, and £7 5s. lattens. Steelmakers are quot-
ing sheets for galvanising £7 doubles and £7 13s. trebles. Iron
stamping sheets were on the market at £8 to £0, hoops £6 10s,,
small rounds £6 to £6 5s., and gas tube strip £5 1&. ig iron is
rather easy at 37s. 6d. for Staffordshire cinder, 42s. part mines,
and 55s. all-mine hot blast. Midland sorts delivered here are this
week 42s, Derbyshires, and 39s, to 40s, Northamptons.

The question of the applicability of this part of the kingdom to
steel-making, upon which I last week remarked, is occupying
much attention. It is pointed out that so long as steel could be
only made on the acid process, there was a reason why Stafford-
shire as a manufacturing centre was out of the running, as the native
pig iron contains more or less of phosphorus. But now that
the basic process of steel-making renders the presence of
phosphorus an advantage, there is every reason why steel
should be made to a large extent here. With the splendid
fuel of the district, comparatively free from sulphur, with
unlimited supplies of ore especially suited for the manufacture
of basic pig iron, there is, it 1s urged, no district in Great Britain
better placed for the production of steel of the best qualities. We
are reminded that one great advantage that thke basic process

es is the commercial value as a fertiliser of the slag. In
point of fact, itis said that ** at some works the slag itself produces
a sufficient return to pay bandsome dividends on the capital
invested.”

The re-construction scheme of the Round Oak Iron and Steel
Works, formerly the sole property of the Earl of Dudley, is
proceeding so satisfactorily that in a few days it is expected the
scheme will be completed, and the works resume operation under
the usual maragement. In the meantime, the large steel plant

now being put in is progressing. Under the new arrangement, by
which the Earl of Ig}ud a{.&t:.kau more direct control of the works,
Mr. Dalgleish, who has n chairman of the company since its

formation, and another Lancashire director, both their
seats, and three new directorshave beenappointed, namely, Mr. G. H,
Claughton, Mayor of Dudley, and principal mine agent to the Earl
of Dudley ; Mr. Francis Grazebrook, of Netherton, and Mr. James
Roberts, pipe founder, of West Bromwich., Mr, Claughton has
been elected chairman,

By the laying down of the latest and most improved machinery,
the local small arms and ammunition manufacturing firms are
doing all they poesibly can to induce the receipt of Government
orders. The chairman of the King's Norton Metal Company, Bir-
mingham, bas just informed the shareholders that they have a
splendid lot of machinery at the present time, and that they pro-
pose to add to it as they find necessary. They aim at ing
the best means of production of any company in the trade and at
defying competition, which at date i1s very excessive. The
works are fairly employed, and most attention is being paid
to the perfecting of the machinery in the quick-firing ammunition
department. The company have a plant capable of making
10,000,000 to 15,000,000 a year of cartridge cases and bullets,
but owing to the want of Government work, the output last
year was something less than 2,000,000 cases.

An important matter to machine tool builders was touched on
at the annual meeting of Kynoch and Co. this week. In enume-
rating the important additions—costing in all something like
£15,000—which they have of late made to their machine plant and
premises, he said there was an entirely new fitting shop, in which
they bad about 200 men constantly at work In these days of
excessive competition all manufacturers knew how difficult it was
to get in any way in advance of competitors,. The moment any
new machinery was bought through the ordinary channel, ** the
firm that was kind enough to sell it to them went round to one’s
competitors with the glad tidings, and s that they should
have the same thing.” The directors had therefore decided to
keep their inventions and improvements to themselves, and tarn
them out inside their own fitting shop. He also announced that
they bad erected what was called their large machinery room, in
which their military work was principally turned out. Likewise a
large and complete set of copper rolling mills, from which they
could turn out about seventy-five tons of rolled metal per week,
the metal being entirely for their own use,

The new electrical engineering works at Wolverhampton of
Thomas Parker will cover four or five acres. The first section,
which will be capable of considerable extension, will consist of a
workshop 150ft. by 150ft., in addition to which there will be a
foundry of 120ft. by 40ft., pattern shops 80ft. by 40ft., and other
premises, The Midland Railway will run a siding into the works,
the erection of which is to be commenced almost at once. The
Council of the Institution of Civil Engineers has awarded Mr.
Parker, the managing director of the new company, a George
Stephenson Medal and a Telford premium for his recent paper on
the electrical equipment of the Liverpool Overhead Railway.

rding the contract mentioned in my last, entered into by
the Birmingham Corporation with Messrs. Morrison and Mason,
Glasgow, for the construction of one of the sections of the new
Birmingham Welsh water conveyance scheme, I may say that the
total length of the aqueduct covered by the contract is 104 miles,
of which 6] miles 15 tunnel. The amount of the contract is
£284,82], on the basis of the tunnel being lined throughout. The
time allowed for its completion is five years, but for certain of the
works the time is limited to a shorter period. The Elan works in
connection with the scheme have now so far proceeded that the
Water Committee think it will be well for the Corporation to visit
them. The first section of the railway will shortly be completed.
The committee propose that the Council should visit the works
next month,

NOTES FROM LANCASHIRE,
(From our own Correspondent.)

Manchester.—The continued absence of improvement in the
general outlook of trade as regards the engineering iron and coal
industries of this district is producing a despondent tone as to the
Eruspenta for the remainder of the year, Here and there some

opeful anticipations are based upon the possibility that the
revised American tariff, which is fully expected to be definitely
settled before the close of the present month, may bring increased
activity to the iron trade, but apart from this there seems to be
Er&chmﬂy nothing, at any rate in the near future, upon which to

ase any really confident expectations of reviving trade. Unless
there is some improvement it seems more than likely that the
wages question will again come to the front in the coal trade, and
the probable outcome of the action taken by the Miners’ Federa-
tion in Scotland is just now being watched with considerable
interest in this district.

_ An altogether lifeless tone continues throughout the Lancashire
iron market, and although there was a fair average attendance at
the Manchester 'Change meeting on Tuesday, complaints on all
sides were prevalent as to the absence of business of any weight
coming forward, In pig iron consumers go on buying simply in
the merest hand-to-mouth parcels, and even to secure these
extremely low prices have to be taken by makers, whilst in the o
market for orders of any moment there is exceedingly keen cutting
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to secure them. Lancashire makers are doing little or nothing in
the way of securing new orders just at present, as except where
they have specially favourable conditions they are altogether cut
out of the market by the excessively low prices at which Lincoln-
shire iron can be bought. Local makers are still asking about
late rates, but as they would have to come down consider-
ably upon these to secure business, they are altogether nominal.
Lincolnshire iron does not now ave more than about 39s. net
cash for forge, and at this figure moderate sales have bere and
there been made, whilst foundry qualities are quoted at 40s,
with Derbyshire foundry iron about 45s, to 46s. net cash, an
P.G. Lincolnshire foundry quoted at 43s. to 44s,, less 21, delivered
in the Manchester district. For outside brands oftering here
griuua are much the same as those quoted last week, good foundry
liddlesbrough averaging 43s. 7d. to 43s. 10d. net cash, delivered
Manchester, and Eghaton obtainable through second hands at
about 45s, 6d. net prompt cash, delivered at the Lancashire ports.

In the finished iron trade business is reported to be worse than
it has been for a considerable time past, very few makers booking
new orders sufficient to keep their works going more than about
half-time, and gﬂnarﬂ.lrli' a varﬁ despondent tone is taken with
regard to the future. Makers, however, seem determined not to
give way further in their prices ; in fact, there is not sufficient
inquiry to tempt them to offer further concessions, and it is
doubtful whether lower prices would bring forward anyappreciably
increased weight of buying. Delivered equal to Manchester or
Liverpool, Lancashire and North Staffordshire bars remain at
£5 10s, to £5 12s, 6d.; Lancashire sheets, £7 to £7 5s.; Stafford-
shire, £7 7s. 6d. to £7 10s., and Lancashire hoops, £5 17, 6d. for
random ; and £6 2s, 6d. for special cut lengths,

In the steel trande business remains extremely quiet, with very
low prices ruling ; ordinary foundry hematites do not average more
than 52s. 6d. to 53s., less 2}, and ordinary basic billets not more
than £5, net cash ; whilst steel boiler plates are quoted at £6 Js.
to £6 7s, 6d,, and ordinary steel girder plates at £5 1Js. to
£5 17s. td., delivered in the Manchester district.

There is still no material change to report as regards the engi-
neering industries. Amongst bollermakers—as noted last week—
there 15 an increased weight of work stirring, some of them having
booked a fair number of orders recently, and one of the loco-
motive-building establishments in the district is pretty full of work
for the present, but other establishments continue only very poorly
off for orders. As regards machine tool makers the position is
very much the same. Here and there, on specialities, some of
them are tolerably busy, but ganamllg they are only indifferently
en d, and general engineering work continues very quiet,

essrs. Cunliffe and Croom, of the Broughton Ironworks, Man-
chester, have just completed a specially designed four-spindle
drilling machine, which contains several improvements in tools of
this class. The machine has been specially constructed for drilling
the spindle rails in winding frames, but is applicable for many
purposes where accurately pitched holes are required, The apindles
can be arranged to be a definite distance centre to centre, or to
vary, as may be required. The headstock carrying the drill
spindles is fed down automatically, the spindles never leaving their
bearing, and when the holes have been drilled the required depth
the drills are withdrawn, antomatically, ready for the attendant to
traverse the head along the bed for the mext set of holes, The
machine has a bed 18ft. Bin. long, to drill four holes at once, bin.
centre to centre, in rails 15ft. long, and to clear 20in. between
the uprights, and admit and drill rails, beams, &c., 8in. deep. The
gear 18 of sufficient strength and power to drill four lin, diameter
holes at one operation, and the depth of self-acting feed is
variable,

Amongst other special engineering work | may mention that
Messrs. Hulse and Co., of the Ordsal Works, Salford, have just
completed for Messrs. Jessop and Sons, of Sheffield, one of their
la size patent ** Duplex " lathes for marine crank shafts, The
general features of these lathes have already been described and
illustrated in THE ExcINEER, but the lathe above referred to
embodies several further improvements, the most noticeable
hemE the introduction of quick power traverse motions for
quickly placing the sliding carriages in any required position
upon the bed. Amongst other machines in course of construc-
tion, the firm bave quite a number with multiple spindles, for
drilling the water-tube boilers for her Majesty's torpedo-boat
destroyers, and others for boring and screwing various parts
of the Belleville type of water-tube boilers, such as are
being made for H.M. ships Powerful and Terrible. Other special
work includes several heavy milling machines in various stages of
progress, and a large break and pit lathe capable of operating upon
any object in steel or iron up to 121in. diameter and 34ft. long, or
up to 9in. diameter by 8ft. long. This lathe is com of a
heavy and powerful large headstock, with a large steel spindle and
face-plate 9ft. diameter, geared on the back with internal and external
teeth, through which is transmitted the driving power under a great
variety of speeds. Supporting the headstock is a deep grooved base-
plate, to receive the tool rests provided, and a sliding bed, which is
movable along it, and carries the loose headstock. A novel
feature is the introduction of another short-grooved base-plate,
inlaid in the main base-plate, and having itsupper surface at thesame
level, this inlaid plate being movable longitudinally within the bed
surronnded by the main base-plate, and so arranged that it can be
placed at any required distance in front of the base-plate. The
lathe altogether covers a space of about 420 square feet, and
weighs nearly fifty tons.

Only a very slow demand continues to be reported for all
descriptions of round coal, and although very few of the pits are
working more tkan three to four days per week, stocks go on
accumulating. List rates in the Manchester district remain un-
changed, and pit prices %unarlltg are as last quoted, averaging
11s. to 11s. 6d. for best Wigan Arley, 10s, to 10s. 6d. for Pem-
berton four-foot and second qualities of Arley, with common coal
ranging from 7s. 6d. to 8s. for steam and forge qualities, to 8s.
and 8s, 6d. for common house-fire descriptions. To meet,
however, the keen competition in the important manufactur-
ing districts on the east side of Manchester, where low-priced
supplies have been coming in largely from Derbyshire,
Etag'urduhira and Yorkshire, the ncashire Coal Sales
Association have decided that their minimum delivered or
station rates shall be reduced 6d. per ton, this concession embrac-
ing such important markets as Oldbam, Ani:tnu. Stalybridge, Stock-
port, right on to Disley and New Mills. For engine classes of fuel
there is a very fair inquiry, and the limited supplies of the Lanca-

shire collieries move off without difficulty ; but there is plenty of

cheap slack offering from other districts, and prices are scarcely
so firm all through at full rates, concessions having been found
necessary in isolated cases. At the pit mouth slack ranges accord-
ing to quality from 0s, 6d, up to 6s. 6d.; ordinary burgy, 8s. 6d.
to 7s.; and through-and-through coal, about 6s. 9d. to 7s. 3d.
per ton.

The shipping trade continues in a generally depressed con-
dition, nnﬁpnlthnugh the official minimum e
chan

cases are offering at 8s, to 8s, 6d. per ton.

Barrow,—There is a very quiet business doing in hematite pig
iron, although there is a generally firmer tone. Prices are firm
at 44s. warrant iron sellers, net cash; and 43s. 11d. huﬁzru.
Makers are quoting 44s. 6d. to 45s. for mixed Bessemer numbers
net f.o.b, ere are still tl:unzl-:u: furnaces in blast, nnmpa.rmi
with thirty-five in the corresponding week of last year, There is
very little trade indeed doing with f
iron, and the home demand 18 quiet—with the exception of !
account, which is fairly maintained.

Iron ore is still in & depressed state, and orders are scarce
voll ;'l?i account. Very little ore is now

as well on local as o

taken on the railways out of the district. are at
8s. 6d, per ton net at mines for ordi qualities of metal.
In the steel trade there is a quiet tone in most departments,

Heavy rails are in poor request. Orders are only held to a small
extent, and they will not keep the mills going for many weeks.
The new consignments which are on offer are keenly competed for,
Heavy rails are quoted at £3 13s,,per ton. Nothing is doing in
light rails, prices being lower at £5 bs. per ton, and colliery
sections are at £5 10s, per ton. There is a steady trade in steel
shipbuilding material, and the mills in this district are well sold
forward. In billets and{tin-plates very little is being done in the
Furness district, but makers are better off in the Cumberland dig-
trict, and are i:uapiug their mills fairly employed. In blooms,
slabs, and wire rods there is nothing doing, but there is still a fair
demand for heavy steel castings.

Shipbuilders and engineers are very briskly employed, Last
week the Cork steamer Xema arrived at Barrow for new triple-
expansion engines and very extensive repairs, and this week the
Clan Ross, the first of three steamers building at Barrow for Messrs,
Cayzer, Irvine, and Uﬂtnpﬂﬂ{, was launched, Much progress is
being made with the Admiralty work in hand at Barrow. There is
very little demand for new shipping tonnage, but some important
orders are now receiving attention.

The coal and coke trades are very quiet, and business does mot
improve either on manufacturing or on shippiog account. Prices
are very utnndf.

There is still a large number of unemployed men in Barrow and
on the West Coast generally,

The shipments of hematite pig iron from West Coast ports
during the week have amounted to 2139 tons, compared with
6975 tons in the corresponding week of last year. The exports of
steel last week were 2322 tons, compared with 7449 tons in the
corresponding week last year. The aggregate shipments ui}gig iron
to date this year have been 160,306 tons, and of steel 153,001 tons,
comparing with 111,271 tons of pig iron and 190,796 tons of steel
in the corresponding period of last year, an increase of 49,035 tons
of pig iron and a decrease of 37,705 tons of steel. There have
been no shipments of pig iron or steel this week to foreign ports,

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

THE heavier trades are reported to be rather brisker at present.
The boilermakers have recently been called upon for work of
exceptional weights, and several of the principal firms have largely
increased their productive powers. The tendency is to use ex-
ceedingly large boilers, and to work at high pressure and thus
economise produoction. There is a better demand, too, for iron-
work for buildings. The increased stringency of the Government
requirements in factories and other similar establishments 1s
favourably affecting this business, particularly in fireproof doors
and similar appliances. \

Manufacturers of grain rolls, ingot moulds, and plate mlhqg
machinery generally, are receiving more orders than they di
during last year. Very little, however, is at present doing in rail-
| way work, which cannot possibly become satisfactory until the
colonial and foreign trade picks up. The iron firms are waiting
for the autumn orders, which they expect rather earlier this season,
These were entirely missing last year owing to the coal strike. The
Germans will not find the conditions so favourable for them this
season. Crucible steel is in very languid request, and the men are
but poorly employed. Quotations for finished material still
remain as before. Hematites are in light demand—West Coast,
Nos. 1, 2, and 3, at from 51s. 6d. to 52s, 6d.; East Coast, about 1s.
less ; forge iron, 39s, 6d. to 40s., all delivered in Sheffield ; bar iron,
£5 10s, to £5 15s.; sheets, £7, both delivered in Sheffield ; Besse-
| mer billets, £5 7s. 6d. to £5 10s.; English dead-soft wire rods,
£5 5s.; wire rods and carbon rods, £8.

The unseasonable weather has had a good effect on the house
coal trade, but the demand has not been so great as might have
been anticipated. The fact is, householders are more careful in
their consumption of coal than they used to be. This is one of the
lessons taught by strikes. With regard to gas and steam coal,
Yorkshire and Lincolnshire owners appear to have had less difficulty
than formerly in coming to arrangements to maintain the values,
At the commencement of this year the railway companies were asked
to pay ls. 6d, per ton more than they had given for supplies during
the previous half-year. This is the amount of the advance coalowners
have been endeavouring to secure all round. The North-Eastern
Railway Company is stated to have placed nearly all its coal
contracts in South Yorkshire at about 8s, 9d. for 20 ewt.,
this being an advance of 1s. per ton on the rates of last June.
The Midland Company is ﬂ:[)ectad to bring its negotiations
to a close in a day or two, and with the placing of supplies for
these two t concerns, the coal trade wil on a firmer

quotations are not
from 8s. 6d. to D3, for Lancashire steam coal, delivered at
the ports on the Mersey, there are outside sellers who in some

buyers of hematite o%

be

basis than 1t has been for some time. A good l;:usinasu has been
done recently in steam coal—both for home and export Eurpnm
a very large tonnage going to the Baltic ports. It may be unpfui
for reference to note here the contract prices for steam coal since
1888.89, Then the quotations were from 6s. to 6s. 6d. per ton ;
in 1889-90, 8s, 6d.; in 1890-91, 10s. 6d.; in 1891-92, 10s, 6d. to 10s.;
in 1892, 9s. 6d. to 9s.; in 1893 the price, 8s. 6d. to 9s., obtained in
January, fell in June to about 7s. 9d. for 20 cwt., and rose last
January to 8s. 9d. to 9s. for 20ewt, It is anticipated that if the
advance from 1s. to 1s. tid. per ton can be obtained all round, we
shall not have the wages trouble to disorganise business this season
at all events. It is quite evident, however, that the quantity of
I coal raised is much in excess of what is required. A mere glance

at the railway sidings, congested as they are with long lines of
coal-laden trucks, is sufficient to convince any traveller that there
is a glut of fuel in the market.

In the lighter trades a revival is reported in saws, circular and
| cross cut saws being in brisk request for the Russian and general
continental markets, In files, too, there has been a distinct
improvement, although competition is very keen and prices are not
good enough to allow of a reasonable profit. The season for
grass-cutting appliances, such as lawn mowers, &c., i# now over,
and is reported to have been a fairly good one. The cutlery
trades remain as they have been reported for over a month ; the
American demand being still paralysed by the uncertainty attach-
ing to the Wilson Tanff Bill, and the general business of the
country is not up to the average. Probably the electro-plate
manufacturers are even worse, gloomy reports being sent home by
the travellers,

Some very fine samples of ornamental works in trophies, cubes,
&c., bave recently been produced by the leading Sheffield houses,
The tendency has been of late for purer artistic creations than for
showy goods, once so popular.

Mr. ‘EJ E. Harvey, assistant-secretary of the Derbyshire Miners'
Association, addressed a crowded meeting of the Blackwell miners
on Monday. egates to the Berlin

Mr. Harvey was one of the del
Congress, and he complains that the press reports of the *scenes”
I there have been *rarf much coloured and exaggerated. Taking the

conference as a whole there was nothing but praise to be afforded
for the way in which the English representatives had been

the Berlin Trades Council, and the public
By going to Continental Conferences they had
ut an end to the ‘ foreign competition ie,"”
and they had learnt much that would be to the mutual
advan of the mining communities, Referring to the
Carlisle Conference, Mr. said that they now bad between
30,000 and 40,000 members in the Scotch Miners' Federation.
i Scotland was not the only place where a reduction was being de-
manded. Cumberland was under notice for a 10 per cent. reduc-
tion, and in Somersetshire w had also been attacked. Unless
an amicable settlement was arrived at they would have from
70,000 to 80,000 men fighting against reductions. To maintain
““ the great muipln of a living wage,” they must have no reduc-
tions in Scot or England., Of course the miners’ leaders would
be told that thai were everlastingly setting masters and men at
loggerheads, but he could only say that they knew their business

received by

nerally.
E&actn.lﬁr

best. Complete organisation was their only salvation as a labour
class, and he was proud of the fact that there were many collieries
in Derbyshire at which there was not a single non-unionist,
whilst, notwithstanding all that bad been passed thruugli;, the
association were not only powerful in numbers, but powerful in
finance, being worth thousands of pounds.

THE NORTH OF ENGLAND.

(From ouwr own Correspondent.)

SEVERAL circumstances have this week adversely affected the
iron and allied trades, the chief among them being the unfavour-
able statistics that have been issued by the ironmasters, the exten-
sion of the labour troubles at the foundries and engineering works,
and the threatened strike of colliers in Scotland., Prices have
been kept rather firm, but buying has been checked, and now there
are as few orders given out as there were before the holidays.
Shipments are quieter than they were last month, and inland
deliveries have further fallen off, becanse on account of the
moulders’ strike above mentioned operations have to be carried on
at a slower rate at shipyards and engineering works, and conse-
quently at the finished iron and steel manufactories.

At many of the engineering works operations have bad to be so
mum:urtailad that bands have had to be paid off until the strike
is ed, as employment could not be found for them. It is over
two months since the fist batches of moulders came out on strike
because the masters would not comply with their demands for a
large increase of wages, as the state of trade did not justify it, the
improvement having been in the number of orders distributed
rather than in the prices paid for them. The pattern-makers and
joiners have joined the moulders, and the p ts of an early
settlement do not ap od. The employers are very deter-
mined in their attitude, and so far the men are equally averse to
giving in, and the consequence is that much harm is being done to
the trade ; a good deal of work which cannot wait baving to be
sent out of the district for execution, and other orders that might
have been placed in the district are given to other centres which are
not troubled in the same manner as this district, and where

rompt delivery can be counted upon. Mr. Christopber
E‘umm, M.P. for the Hartlepools, whose firm is suffering through
this labour difficalty, suggests that the whole question shall
referred to arbitmhnn,%ut neither side apparently bhas arrived
at the stage when they are desirous of calling in a third party to
settle their differences.

The character of the Cleveland ironmasters’ statistics for May on
the face of them is very unsatisfactory, becanse there is a heavy
increase in the production, and an equally heavy increase in the
stocks of Cleveland pig iron, indeed if the make had not been
increased there would have been a slight decrease in the stocks.
Of Cleveland iron 127,664 tons were produced, 12,003 tons more than
in April, and of hematite, &c., 129,011 tons, 1766 tons ::hcrm, the
total being 256,675 tons—10,327 tons increase. This is almost the
largest output ever reported. Inregard to the large increase in the
production of Cleveland iron, this mnly Eartljr be accounted for by
the extra day in May over April, partly by the holidays, for during
Whit-week some of the furnaces which had been producing basic
iron were put upon Cleveland iron, and partly by the better work-
ing of the furnaces themselves—they have been driven harder, and
bave turned out a higher average quantity. There were only
93 furnaces at work as against 94 in April, and yet the output was
increased, It is now certainly in excess of the requirements, but it
is probable that it will not long continue so, because several furnaces
are intended to be blown out shortly, in order that they may be
relined, one having been in blast over twenty years, Advantage
will be taken of the duller trade and the longer days to carry out
the re-lining of the furnaces that need it, that being a work which
is more effectually executed in the summer than when the day
are short. The only furnace put out last month was one at Sir
B. Samuelson and Co.'s Newport Ironworks, Middlesbrough, and
at the close of the month there were fifty-two furnaces making
Cleveland iron—one more than in April—and forty-one making
hematite, &c., two fewer than in Apnl, the output of the latter
being reduced 1766 tons in consequence, a circnmstance which has
belped tbe price of hematite up 3d. this week. The stock return
is very disappointing, as it shows in what is usvally a very brisk
pariolx of the year, an increase of 11,185 tons. For some months

ple bave been accustomed to see decreases recorded, and they
onot take kindly to an increase. Almost invariably, a decrease
is shown in May ; thus, last year it was 25064 touns ; in 1802—when
the Durham colliers’ strike was in progress—it was 80,233 tons ;
in 1801, 3406 toms, and in 1800, 12,342 tons, THe excess of
production over consumption has been due to the holidays,
the greater make, and the strikes of moulders, which last
must have reduced the consumption of pig iron by fully 8000 tons
during the month., The total quantity of Cleveland iron held in
stock is 154,488 toms, of which only 55,792 tons is unsold in
makers’ bhands ; but that is 14,334 tons more than they held on
April 30th, ) »
he pig iron exports from the Tees in May were heavier than
were expected, having been very lnrﬁu in the week ; but still
they were only 5092 tons more than in April, and were 12,724 tons
less than in May last year., The shipments to furutifu ports were
only 47,420 tons last month, against 64,109 tons in the correspond-
ing month last year ; but large quantities of hematite pig iron were
sent to Russia and Italy, and the export of hematite, &c., rose to
fully one-sixth of the total pig iron shipments, viz., 14,228 tons,
whereas in April they were only 8542 tons. The following are the
totals of the exports from the Tees of pig and manufactured iron

and steel last month, as compared with April and the corresponding
month last year :—

Pigiron, MAUERSUL il | mosd
Tons, Tons, Tons, Tons.
May, 1804 .. .. .. 86,470 16,022 .. 14,860 .. 117,852
April, 1804.. .. .. 81,878 .. 13,285 21,501 .. 116,464
May, 1898 .. .. .. 99,104 .. 28,280 16,820 .. 148,808

The above did not include all the Cleveland pig iron shipped, for

the Skioningrove Iron Company sent 5464 tons last month all to
Scotland.

Business in No. 3 Cleveland pig iron has this week been
ally done at 3ds. 3d.
nothing less would

er-
r ton for this month’s f.o.b. dalivarg:m and
accepted for June or July. Cleveland
warrants have mostly been koa at 30s, bd. cash, but the close on
Wednesday was at 35s. 4}d. Connal's stock of Cleveland pig iron
on Wednesday evening was 97,812 tons, and their stock is now
increasing, At May 3lst they held 40,714 tons of hematite iron,
684 tons less than at April 30th, whereas in April their stock
increased 3963 tons, No. 4 Cleveland Foundry pig is at 34s. 6d.,
and grey forge at 34s., both being more readily obtainable than
for a long time past, East Coast hematite pig iron is advanced
3d. per ton this week, uction and stocks having been reduced,
while a better export demand has sprung up. Mixed Nos, cannot
be bought under 44s. per ton. e Carlton Iron Company is
likely to follow the example of the Seaton Carew Iron Company in
granting the eight hours’ day to its blast furnacemen. ore
men are needed per furnace certainly, but it is said that
the cost of the glg iron made is raised umlgv at all,
because the men bave given up the extra pay they have
been accustomed to get for Sunday work, and that to
pay the extra hands. e Seaton Carew Iron Company 18 well
satisfied with the ﬂhl:ﬁlo. In a few days the Cleveland Iron-
masters’ Association decide whether there shall be a general

adoption of the eight hours at the furnaces,
very dull, prospects

The finished iron and steel industries are
are poor, and prices weak. Some of the finisbed ironworks are
running very irregularly, and even the bar trade is badly sitoated,
Etul:gip plates are quoted at £4 17s. 6d. ; steel u.n&l:t,
£4 15s.; steel boiler plates, £56 17s. 6d.; iron ship plates, £4 :
iron angles, £4 12s, 6d.; common iron bars, £4 17, 0d.; and heavy
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steel rails, £3 12s. 6d. per ton, all being on trucks at works and
l_l.ﬂ per cent. discount, except rails, which are net.
weok the North-Eastern Steel Company, Middlesbrough,
shi 450 tons of stecl billets to Warnington, wd the Man.
r Ship Canal, and this week has sent 660 tons more. They
have done husiness with that district before, but always had
to dispatch the steel by rail, but the opening of the Manchester
Ship affords them a cheaper mode of transit, of which they
have now commenced to avail themselves. Mr, John Price, who
has been general manager of Palmer’s Shipbuildiog and Iron Co.
for many years, bas resigned his position, and when accepting the
resignation the directors passed a resolution thanking him for his
valuable services. Mr. Price bas had a long connection with the
shipbuildiog industry of the North. He was engaged at one time
under that well-known builder, Mr, John Pile, and then became
connected with the Liverpool Underwriters’ Association. After
leaving them he took of Messrs. Palmer's establishment at
Jarrow. Sir Charles Mark Palmer, M.P., has also resigned his
tion as managing director, Messrs Furness, Withy, and Co,,
iddleton Shipyard, Hartlepool, are about to build a new steamer
of the “ turret” type. She will be the first of the kind ever con-
structed at the port, and will carry about 4000 tons of cargo.
The adoption of the cable system of tramway communication is
being seriously considered by the Newcastle Corporation, and Mr.
Laws, their engineer, has strongly recommended it, He states
that horse traction is becoming obsolete, and that some better
system must be adopted if the growing needs of a large and im-
portant city like Newcastle are to be met. : :
Th trade is very quiet and prices weak, notwithstanding
the formation of the Association to keep up prices. This Associa-
tion has now been fairly established, and is about to be nﬁtnmd
under the Companies Acts as the Durham and Northumberland
Coal Sales Association, Limited. Those unconnected with the
organisation, however, undersell the members and secure a greater
share of the orders passing, Some business in steam coal bas
been done this week with the United States, and 15]00 tons will be
shipped within the next few days. The North-Eastern Railway
Company has accepted tenders for supplies of Barnsley hard coal
for the ensuing six months at 8s. 9d. per ton of 20 cwt. This is ls.
more than was paid at this time last year, and is the same as was
given in 1892,

NOTES FROM SCOTLAND.
(From our own Correspondend.)

THE pig iron market has been somewhat firmer this week owing
to the apprehended national strike of miners. The business done
has not, however, been very extensive. The uncertainty of the
situation induces operators to act with caution. Scotch warrants
have sold from 41s. 6d, to 41s. 8d. cash, but Cleveland has gone
rather back, the price being from 30s. 6d. to 35s. 4d. Comberiand
hematite has been done at 43s. 104d., and the nominal price of
Middlesbrough bematite is 43s, 7d. cash.

The values of makers' pig iron are as follow :—G.M.B., f.0.b, at
Glasgow, No. 1, 43s. per ton; No. 8, 42s, ; Carnbroe, No. 1,
44s, 9d.; No. 3, 43s. 6d.; Clyde, No. 1, 49s.; No. 3, 46s.; Gart-
sherrie, No. 1, 50s. ; No. 3, 47s. ; Calder, No. 1, 51s.; No. 3, 47s.;
Summerlee, No. 1, 5ls. 6d.; No, 3, 47s. ; Coltness, No. 1, 54s. 6d.;
No. 3, 50s.; Langloan, No. 1, 60s. 6d.; Glengarnock, at Ardrossan,
No. 1, i0s. 6d.; No. 3, 47s. ; Eglinton, No. 1, 46s. 6d.; No. 3, 44s.;
Dalmellington, at Ayr, No. 1, 406s.; No. 3, 43s. 6d.; Shotts, at
Leith, No. 1, 53s. 6d.; No, 3, 49s, 6d.

The shipments of pig iron from Scottish ports in the Ka.at week
have been 7190 tons, maramd with 6629 in the corresponding week
of last year. Of the total there was despatched to Italy 1940 tons,
Germany 615, Canada 165, South America 130, India 122, Austraha
83, France 175, Russia 10, Holland 840, Belgium 20, Spain 45,
China and Japan 260, other countries 30, the coastwise shipments
being 3174 tons, com with 4287 in the corresponding week.
The total shipments are 24,000 tons less than this time last year.

There is no change in the total number of furnaces in blast,
although several alterations have taken place in their disposition.
Ordinary and special brands are being produced by 48 furnaces,
an increase of three on the week ; 24 furnaces are making hematite,
compared with 25 a week ago; and only one furnace remains on
basic iron at the beginning of the week, but the number has since
been increased to three, e probability is that the output of this
class of iron will soon cease altogether.

Inquiries appear to show that in the future there may be a more
widespread demand for hematite pig. Merchants have been asking
for tenders for considerable quantities of hematite, and the require-
ments of home consumers show no abatement.

The steel trade has not been quite so busy, and there is little or
no excitement resulting from the possibility of a strike, because in
addition to the safeguards provided in the shape of strike con-
tracts, the summer holidays are so near at hand that no scarcity of
material is anticipated.

In the finished iron trade there has been a little more activity
at some of the works, with the result of the necessity for early
completion of particular orders, but the trade as a wholeisin a

comparatively easy condition.
The exports of manufactured s continue very light, those of
the past week embraced locomotives for India worth £2800 ; sewing

machines, £0363 ; other machinery, £11,767 ; steel goods, £7422;
and miscellaneous iron goods, £15,020,

A great deal of interest is felt in the present movement among
the miners for getting back their recent reduction of es. The
men in the varions mining districts appear to be more united than
usual, and it would not occasion any surprise were a general strike
entered upon before the end of the month. The miners’ organisa-
tions are certainly not very strong either as rds membership
or funds, but they have recently been acting with remarkable
unanimity, and the fact that the Federation meeting at Carlisle
last week voted in favour of a strike in Scotland and of a levy to
support the men when they come out has certainly gone far to
encourage the disaffected, A ballot of the miners in and out of
the Union, open to all coal getters above sixteen years of age, has
been taken this week, and the result is expected to be known
withoot delay. A manifesto has been issued from the headquarters
of the Scottish miners calling upon them to act with decision, and
warning them that any district adopting a course opposed to that
of the majority will be expelled from the Federation.

The coal market has been irregular owing to the uncertainty
that exists as to the miners’ vote regarding a strike, but the amount
of business has been considerably larger for local and manufactur-
ing purposes. The coal shipments are not so satisfactory, the total
being 141,829 tons, compared with 158,949 in the precediog week,
and 159,339 in the corresponding week of last year,

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

ANOTHER good week in the coal trade has to be recorded, a
week of well-sustained demands and firm prices, with a round total
of exports from Cardiff of over 316,000 tons. This is now the
second week for huge totals, and there is every prospect of a con-
tinuance. On one day this week large steamers were very con-
spicuous, 4000 tons going to Batavia, 4500 to Colombo, 3100 to
lﬂ‘indi:i, 3200 to the ﬁmritius, 3200 to Jamaica, and a namber at
2000 tons.

This activity in the coal trade is telling favourably on the
mineral revenue of ‘.ﬂ:u thf.I' Vale. Last week's ;'etu;-l:: showed an
increase of £641, and the aggregate receipts, so far this year, are
£8047 in excess of those of lﬂﬂg.u The vggi.inncu in management
cannot be too highly commended. :

The healthy character of the Welsh coal trade is attracting a fair
share of attention from the outside world, and rumours of trans-

fers, purchases, and the formation of new syndicates are rife. One
now n:lnjn the —it is reported in leading circles—is that a syndi-
cate is being formed for the purchase of Lockett's Merthyr Steam
Colliery, in the Rhondda Fach, This is an admirably laid out coal-
field, and was first sunk by Mr. Mordecai Jounes, of Brecon, and
afterwards acquired by Lockett and Co. Lockett was one of the
early pioneers of the {'?ullh coal trade. The colliery has been
under the m ment of Mr. William Thomas, Brynmawr, and
may be regarded as one of the most important of the Rhondda,
with a “lift” yet in reserve. Another large colliery, near
Pontypridd, is stated to be changing bands. The Dunraven
Colliery, which was withdrawn from the auction lately, only requires
—in the opinion of leading anthorities—a strong body of capitalists
to pay well. : )

The latest coal prices on "Change, Cardiff, this week were: Best
steam, 11s, to 11s. 6d.; seconds, 10s. 6d. to 10s. 9d.; Monmouth-
shire, 10s. 6d. to 10s. 8d.; small steam, 5s. 6d. to 6s. House @n].-
continue in moderate demand, best selling at 10s. to 11s.; No. 3
Rhondda, 10s, 6d.; brush, 8s. 6d. to 9a.; small, Gs. 9d. to 7s.;
No. 2 Rhondda, 8s, 6d. to 8s, 9d.; through, bs. 9d. to 75.; small,
Bs. to bs. 3d. 'The demand for coke shows a slight improvement,
and makers confidently look for a better condition ; latest prices
are: furnnce, 14s. 6d. to 10s. ; foundry, 16s. to 16s. 6d.; patent
fuel, 10s, 6d. to 11s.; pitwood, 14s. 6d, to 15s. All the quotations
are Cardiff. Swansea quotation for patent fuel is 10s. 6d. to
10s. 9d.: anthracite coal, 8s, 8d. to 12s. 6d., according to %unlel::ly
Lowest figures for coke, Swansea, are furnace, 12s. to 12s. 6d.:
best fnundr& 17s. 6d. to 18s,; irop ores, Tafna, 1ls. 6d., and
Rubio, 11s. 8d. .

An impression is abroad that iron and steel works are going to
be busy, and certainly the principal works will be well et}mppad
with foreign ore to meet even an extraordinary demand. Cyfarthfa,
Dowlais, and Ebbw Vale, received large cargoes this week, giving
increased animation to docks, railways, and works, ardiff

uotations for foreign ores vary slightly from those on the Swansea

xchange :—Best Rubio, 11s, 9d. to 12s.; Garucha, 11s. to 11s. 3d.;
Porman, 10s. to 10s. 9d.; Tafna, 11s. 3d. to 11s. 6d., free on board
—e.i.f.—either Newport or Cardiff. A large cargo of iron cinders,
1200 tons, left Newport again this week for Rotterdam.

There is little to report in connection with the iron and steel
trades : business continues of an average character, with prices low
enough to tempt, but in the case of steel bars another week or two
must pass he};ra the expected spurt takes place. As for rails,
trade is by no means brisk, and until the expected orders come
from India and South Africa, business is expected to remain in a
feeble state, colliery rails and a few small railway orders bmn% the
bulk now required. The statement made current that the rails on
the line from Ostend to Brussels, weighing 1051b. to the yard,
had been examined lately, and warranted, after five years wear, t»
last another hundred, has been keenly discussed. On ordinary
lines, where there is no heavy gradient, the good steel rails now
made have certainly a twenty years' life, so it is well for iron-
masters to look for other sources of demand. Steel pit props have
been suggested, and are coming in tardily in a few places.
Cyfarthfa having excelled in turning out a sheet of steel much
thinner than the finest tissue paper, it has been suggested that a
market might be found for it, but the inventive mind has not yet
said for what,

The exports of iron and steel for the first four montbs of the
year from Wales have been :—Cardiff, 7336 tons; Newport,
4430 tons; Swansea, 474 tons. s

On "Change, Swansea, mid-week, it was reported that a slight
improvement bad taken place in pig iron, that the export of tin-
plate was showing a fair average, and that the final issue of the
tariff being at hand better times may be expected. At present
many tin-plate works are idle, and makers will not restart until
something definite is known. )

The last quotations show only a slight alteration from those of
last week. Glasgow pig, 41s. 7d.; Middlesbrough, 36s. 4d.;
hematites, 43s. 10id.; ugueu, steel and iron, £6 5s. to £6 10s,;
Welsh bars, £4 15s. to £5; steel rails, heavy, £3 15s. to £3 17s. 6d.;
light, £4 10s. to £510s.; Bessemer steel bars, £4 to £4 2s. 6d.;
Siemens, best, £4 5s. to £4 7s, 6d.; seconds, £4 2s. 6d. to £4 Js.;
tin plates, Bessemer, 10s, 3d. to 10s, 6d.; Siemens, 10s. 6d. to
103, 9d,; charcoal, best, 11s. 9d. to 12s, 9d.; ternes, 20s., 2ls. to
23s. tid,; block tin, drooping, £70 17s. 6d. to £71. Cardiff quota-
tions are better by 3d. all round for tin-plates, Swansea shipment of
tin-plates last week was 64,524 boxes, receipt from works 58,910
boxes. Present stock 288,803 boxes,

I do not see much realisation yet of the anthracite movements,
which were rumoured to be at hand early in the year, Still, it
requires time to float t ventures, and it may only be a case of
postponement. Activity is to the front at Port Talbot. The pro-
moters now are so confident of success that operations have been
commenced. The scheme, readers will remember, is to provide a
port of uhiq{ment for the output of the collieries at ore, Llynwi,
and Garw Valley, At the latter place important sinking 1s going
on successfully, If the new nntiracita developments are tardy,
Monmouthshire cannot be accused of being bebind. The United
National—Walls, Ward, and Co.—contemplate sinking a pair of

its at Cwmcam. Great Western Railway Company are askiog
or powers to extend Hall's railway so as to enable sinkiog opera.
tions to be carried on npon the Llanover property. At Six Bells,
Aberbeeg, new pits are being sunk by Lancaster and Co. The
Ebbw Vale new pits at Cwm are laid down on the double lift
system, =o as to increase celerity in output. Partridge, Jones, and
Co., time-honoured names in the old house coal days of Monmouth-
shire, have won steam coal at Crumlin, and in the Eastern Valleys

Tirpentwys have strock the famous black—steam—vein. All these
thiogs portend well for Newport, Mon. ‘
In respect of Glamorganshire, and of Cardiff in particular, the

principal object of the Bute Dock Bill is gained, and the fine dock
of 42 acres on the foreshore, to admit of the finest steamers running
in from the Channel, is now only a question of time,

The railway bill fight, the ‘' East Glamorgan Railway,” is now
commencing, and will soon come to a point, and as I note that
those friendly dis are stating that, if unsoccessful this
session, the usual Barry tactics of ** pegging away " next year will
be resorted to, it may be taken as assumed that the strong argu-
ments of the Bute Dock, the Taff Vale, and the Rhymney rail-
ways are regarded as almost overwhelming, and the probability of

etting it this year a remote one. But prophecy in regard to

arlinmentary Committees is futile. We can only wait the chapter
of events.

The members of the South Wales Institute of Marine Engineers
bad an excursion to Chepstow and Tintern on Saturday last. In
the course of the proceedings Professor Elliot read an interesting

r on ** Brunel, Railway and Marine Engineer,” and favourably
referred to Brunel's urg association with Stephenson. He became
chief engineer of the Great Western Railway in 1833, and was a
great advocate of the broad gauge system. In the professor's
opinion the narrow gauge had been developed to its utmost limit,
and any saving of time conld only be effected now at the expense
of accommodation and comfort. The only alternative, if they
wanted increased speed, was to roevert to the broad gauge again,
and run engines capable of developing 3000-horse power and a
speed of eighty miles an hour, This would bring London within
24 hours of Cardiff,

The members of the Rhymney Branch of the South Wales
Engineers, Stokers and Outside Fitters' Association tendered
notices June 1st to terminate services in one month. The object
is to increase the standard,

Disputes are on at Lletty Shenkin, Aberdare Colliery, and
at Caeran Colliery, Maeste. At the latter, colliers have been out
for nine weeks., A struggle is on at Gorseingon Tin-plate Works,

The Departmental Committee upon the Undermanning of Vessels
are to visit Cardiff.

The Bute Dock authorities are going to expend £40,000 in g:,iug
Elfrr&kgud accommodation to the passengers landing at the Docks

NOTES FROM GERMANY.
(From owr own Correspondent.)

Tue iron trade in this country is, on the whole, progressing, a
full employment and increasing production being noticeable in
most departments, For the present, however, the improvement
has been in the volome of business rather than in quotations ; in
some branches manufacturers are even worse off than ever as
regards profit, because coal and raw materials have become dearer,
while makers, on the other hand, have not been able to carry a
cor nding advance in the prices for their articles,

In the Silesian district the situation of both the raw and the
finished iron trade continues to improve. Export business to
Russia has developed favourably, the greater of the rolling
mills reporting their order-books well filled. ere appears to be
a rather firmer tendency in prices, but a definite general improve-
ment is not likely to take place so long as foreign competition
remains as keen as at the present moment.

On the Austro-Hunganan iron market the increase in demand
bas led to a further advance in guotations. The pig iron trade is
active, and cootinues to expand ; makers report themselves pretty
well satisfied with the prices they have In the malleable
iron branch, the mills are almost without exception briskly
occupied, orders for bars and girders coming in very regularly. In
the plate and sheet trade there is, likewise, a fair amount of
business doing, and prices are stiffening. The railway and engi-
neering department is in a very lively condition, there are plenty
of contracts on the books, and the mills are kept fully going.

In France the tendeuncy of the iron market is firm and satisfac.
tory. A number of fair orders have been coming in upon the
week, and regular employment is secured to the different branches
of the trade. There is a specially brisk activity reported at the
blast fornace works, some of them being so fully engaged that
they were compelled to assign part of the orders received to
Belgian firms. Quotations bave undergone no change since former
letters. In Belgium both raw and manufactured iron are weakly
called for, so that buyers can uﬂy place their orders at quota-
tions below market pricee. Girders form the only exception,
being in Iiﬂrlg request generally. Steel rails, on the other band,
remain much neglected., Comparing the list guotations of
March and April of present year, no alteration can reeived.
Plates, No. 2, free Belgian station, rose from 127-50 on 130f. p.t.;
No. 3, from 147 to 150f. p.t. Steel plates have well maintained the
price of 140f. p.t.; sheets, 160f. p.t.; steel rails continue to be
quoted 951, p.t. y

In the beginning of May there were twenty-nine blast furnaces
in hlow out of forty-two existing, thirteen with a daily production
of 1120 t. forge pig, four with a ]productiun of 315 t. foundry pig

r day, while twelve produced 1150 t. basic per day.

The following shows the production of pig iron in April and
during the first four months of 1894 and 1803:—

A January 1st to May 1st.
1504, et 1803. 1804, 1803,
t. t t t.
Forge pig 81,050 .. 84,850 .. 117,900 .. 141,825
Foundry pig 0450 .. 6600 .., 80600 .. 26,400
Basle.. .. .. 84,500 .. 21,800 .. 137,000 .. B4,815

Total.. 75,000 .. 62,250 .. 285,500 .. 252,540

Belgian export to Russia has considerably increased since last
ear, owing in some measure to the tariff differences between
ussia and Germany. During first four months of 1892 export in
iron from Belgium to Russia was 865 t.; in 1893 it was 570 t. only;
and in 1894 it amounted to 3160 t,

There has not been any remarkable variation in the state of the
Rhenish-Westphalian iron trade since last week, the general tone
of the market being favourable and much inclined to firmness.
Iron ore continues in good request, quotations being firm and even
rising ; Spanish ore is still but moderately inguired for. The pi
iron market remains comparatively quiet, buyers showing rather
more reserve. Spiegeleisen continues in moderate request at the
former price of M. 52 p.t. The malleable iron trade presents no
new feature, except that the activity to which reference has
already been made is increasing in some branches. Hoops, for
instance, have been in decidedly better request this week than
last. A regular demand is mminilin for plates, but pricee, unfor-
tunately, remain a weak point. Much the same can be reported
of sheets. The situation of the wire business is rather more
favourable than during previous weeks, but still prices are in no

roportion to the advanced quotations of steel billets, The ship-
Buﬂ%‘;ug and engineering trades continue dull, and there is o
an irregular employment reported at the machine and wagon
factories,

The Administration of the St. Gothard Railway has agreed on
7 per cent, dividend for 1803, against 6} per cent. in the previous
year. Statistics publishad by the French Minister of Public Work
show output of pit coal and brown coal to have been during the
last year as follows : —

Production Average

in tons. price p.t. Tear.

fn"g‘l‘:ﬂn‘ﬁ‘“}.. 184,704,000 .. 9702 .. 1892 = 5000 t. brown coal.

United States .. 165,671,000 .. 886 .. 1e0f = JOTS6000 Br. coul

Germany 86,612,000 .. 8°'84 .. lﬁﬂﬂ{ = g:ﬁ:ﬁ tﬁ;m'
| France .. 26,178,000 .. 12:46 .. 1802{ = 20002000 P coe

Austria. . 25,481,000 .. 5+46 .. 1008{ = JPHAOSIOE Pt CoR

Belgium 10,583,000 .. 10-28 .. 1892

Russia . 6,283.000 .. 7-02 .. 1801 |

Saxony.. .. 5,141,000 .. 11°60 .. mz{ byt b o

Australia 4,402,000 .. 10-88 .. 1801

Hungaria 3,260,000 .. 8°96 .. 1890

Canads. . 3,117,000 .. 18-24 .. 1801

Jnm v . 2,608,000 .. 10°15 .. 18%)

In ‘f‘ﬁiﬁn“ﬂm’i‘h}ﬂ.aﬁmm 592 ., 1801

pain .. .. .. 1,288,000 .. 848 .. 1891 = 1,262,000 t. pit coal.

Bavaria.. .. .. 792,000 . 12-11 .. 1892 = 777,000 t. pit coal.

New Zealand .. 670,000 .. 14710 .. 1801

Sweden .. .. 8820000 .. % .. 1802

Italy Tt 208000 .. 720 .. 1892

Cape Colony, &c., 167,000 .. 17°18 .. 1891

New onia

and Indo-China. 80,000 .. 1 .. 1803

Tasmania .. .. 46,000 .. 24°96 .. 1881

Portugal 12,000 .. 15°18 .. 1889

AMERICAN NOTES

(From our own Correspondent.)
NEw YORK, June 1st, 1894,

THE rate of interest has fallen so low that certain wealthy
financial institutions have withdrawn entirely from the loan
market. Business of all kinds is at a low ebb. The month of
August will witness some improvement. Stocks of mill, shop, and
factory products are low. The range of values remains the same.
In the iron trade less activity prevails. Furnaces are banked, and
a great deal of rolling mill capacity is idle. The coal strike is
general; 175,000 miners are idle. There is but little sign of an
early settlement, Rail mills are doing well on girder rails,
Merchant steel is guining. Bar iron has improved, but only while
so many mills are idle. The summer months will be better if the
strike is settled. Every concern, big and little, that can go with-
out material or sugplias, is wlitingl. The makers of pig iron are
holding stocks at 12 dollars for No. 1 Foundry delivered. Bessemer
pig 18 scarce and out of reach. The adjournment of Congress will

| probably mark a sudden improvement in business in all lines,



JUNE §, 1894.

T e —

THE ENGINEER.

P

513

LAUNCHES AND TRIAL TRIPS.

Oa Tuesday there was launched from the
Cleveland dockyard of Sir Raylton Dixon and
Co., Middlesbrough, a steel screw steamer,
named the Cierbana, which has been built to
Lloyd’'s highest class and to the order of Senor
Ramon de la Sota of Bilbao. The vessel is of
the raised quarter-deck type, the principal dimen-
sions being : —Length, 234ft.; beam, 3ift.; depth
moulded, 17ft. 64in. and she will carry about
1000 tons at a hight draught. The decks and
deck erections are all of steel and iron, and pro-
vision is made for water ballast in the cellular
double bottom which extends right fore and aft,
and also in the after peak which is fitted as a
ballast chamber. The engines will be fitted by
the North-Eastern Marine Engineering Company,
of Sunderland, thec lylindarn being 16in., 26in., 43in.
by 30in., with one large single-ended boiler work-
ing at 160 lb. pressure per square inch. The
construction of the vessel has been carried out
under the supeintendence of Captain Ybarra.

Oa the 26th ult. the trial was made of the
twin screw tug Cecil Rhodes, built by Messrs. R.
and H. Green of Blackwall, and engined by
Messrs, Alex Wilson and Co., Vauxhall Iron-
works, Wandsworth-road, London. The vessel
is for service at East London, South Africa, the
dimensions of the hull being 104ft. long, by 21ft.
beam, by 9ft. draught, and the conditions of the
contract in regard to speed, draught and stability
were of the most onerous nature in order to
obtain the best possible results, and which
necessitated the use of workmanship and material
of the highest class for both hull and machinery.
The haull is built of iron, as being less liable to
corrosion than steel at a port where the opportu-
nities for docking frequently are fewer than in a
home port. This, however, did not apply to the
boiler and mmhinar{Lwhich are of atearhijmugh-
out, the propellers being of manganese bronze,
both the vessel and machinery being also con-
structed under Lloyd's survey for the highest
class, A speed of twelve knots was obtained
throughout a six hours' run between Gravesend
and the Mouse LightahiE, the engines maintain-
il& a uniform speed of 155 revolutions, indicating
700-horse power. The engines, which are two in
number, are of the compound type, having
cylinders 15fin. and 30in, diameter by 2lin,
stroke, with extra large cooling surface in the
condensers, and are fitted with the circular
balanced and double-ported valves which Messrs.

for a number of years with

Wilson have now u

great success. The consumption of coal was, we are
told, under 1} 1b. per indicated h.p. per hour, which
is extremely low for a compound engine, and was,
the makers state, due to the high piston speed and
high ratio of expansion, the valves being set to
cut off at half stroke with the boiler pressure at
100 Ib. The consulting and inspecting engineers
were Messrs, John Thompson and Son, London-
street, E.C., this being the seventh vessel built
by Messrs. Green, and engined by Messrs, Wilson,
under their supervision,

On June 5th, Messrs. Furness, Withy, and
Co., launched from their shipbuilding works at
Hartlepool a large steel screw steamer, built to
the order of Messrs, Rankin, Gilmour and Co., of
Liverpool. The vessel is a very substantial type
of a modern boat, measuring over 320ft. in
length, and built throughout of Siemens-Martin
steel, with a large measurement and deadweight
capacity, and built to the highest class at Lloyd’s.
Following out the practice of the builders, the

reater portion of the shell plating is in 24ft.
aniﬂ:u, and to still further increase the strength
of the structure, some of the largest plates that
have ever been rolled have been used in the con-
stroction of this vessel ; in several instances
some of the shell plates run up to 64ft. long
by Oft. wide. These enormous plates have been
rolled hﬁ_Mmru. Bolckow, Vaughan, and Com-

y, Middlesbrough, A new daaiEn of bilge
intercostal keelson is fitted in the holds—Sive-
wright's patent. By this new arrangement very
much of the dunnage and damage to cargo 1s
avoided, there being no pockets or receptacles for

loose grain, coals, dirt, &c.; co uently these
keelsons can be much more rapidly clmneg down
when discharging cargo. T'he accommodation for

the officers and engineers is on deck in two large
deck houses, one at the fore part of the engiae-
room and the other at the after end of the
bridge. This insures good ventilation in hdt
climates, and io the heaviest weather all
the officers are likewise close to their work,
The vessel will be rigged as a pole-masted
schooner, and, to make her available for bridge
and canal work, the topmasts are telescopic. The
anfllnu and boilers have been constructed by the
well-known firm of Messrs. T. Richardson and
Sons, of Hartlepool, and are of massive design,
with every provision for economical working.
The boilers are fitted with large suspension fur-
naces, and are supplied with the necessary
auxiliary feed water by a Morison's evaporator.
The ship and engines have been constructed under
the personal supervision of Captain Davey and
Mr. Reid, the marine superintendents of the
firm. On leaving the ways the vessel was named
Saint Jerome, by Miss Kathleen Watson, Dock
House, West Hartlepool.
yard of the Earle's Shipbuilding and Eagineering
o @'s Shipbuilding and Engineering
Company, Hull, the twin-screw steel yacht
Zoraide, of about 550 tons yacht measurement,
which it has built to the order of Mr. T. J.
Waller, of Baynard's Park, Horsham, the dimen-
sions being as follows:—Length on load line
162ft., breadth moulded 27ft., and depth moulded
17ft. Gin. She is built to Lloyd's rules for the
highest class in the yacht register. The vessel
has a squared stern and curved stem with hand-
some bead, a flush upper deck and top-
t forecastle, and a complete lower deck
orward and aft of the engines and boilers. On
the upper deck is a range of deckhouses, contain-
ing a drawing-room, vestibule, and entrance to
sleeping ubﬁﬁdining-mm, pantry, 'ga.llm.
engine and casings, and captain’s room.
A nhr-b-llumt. hihnk is E.tnd aft for ’;m
urposes, ship is to n?ad as a .
5tlohnu|ur. The Zoraide will be fitted by the
builders with two sets of their triple-expansion
three-crank engines, actua two bronze pro-
ers, and steam will be supplied from two steel
ers, of large size, to work at 175 Ib. pressure,
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luﬂ;.dﬂmmsu. A1k Tuses for Tires, G. A, Macbeth,

on.

10,015. Ramisive and LoweriNc Basues, W. Meakin,
London.

10,016. TreaTmeNT of Sewaor, W. D. Beott-Moncriefl,
London.

10,017, Book Heapsanps, H. K. SBtevens, London,

10,018. ExteExsion or FLoor Lasmrs, W. Boutter, Bir-
mingham

10,019, Warerivo Cax fur Garvens, G. Prokofiew,
London.

10,020. Exives and Forks, Deakin, Reuss, and Co,,
Sheflield.

10,021. PortasLE ErecTRIC LaAmrs, B. J. Maquay,
Lonrlnn.

10,022, Liguinp MeTeERs, J. Thomson, London.

10,023, Arr Punre, T. W. Bourn and J. B, Richardson,
Newcastle.

10,024 Maxixo Hair Frames, D. and E. 1. Bamuels,

London.

10,025. IsTERNAL Frrrinas of Bares, &c., A. E Price,
| ondon.

10,026. BorrLE, A. J. Carter, London

10 027. GARTER MANUrACTURE, J. and H. E. Burgess,
London.

10,028. Rarnway and TrRamway WaeEeLs, H, Silvester,
Manchester.

10,029, Couprressep Fur, R. Fegan, London.

10,080. Meaxs for TraxsmrrTiNe Motiox, C. K, Welch,
London.

10,081. SxaTes, A. Heisz and E. 8chade, London.

IDJJEE:d EvecrroLysis and Arparatus, E, Gautier,

on.

10,038. Reservolr Pexs, W. Plowright and T. Bowyer,
Manchester.

10,034. Exrrosive Mortor, H. J, Haddan, —{Piguet and
Co., France )

10,085. Pavine Bricks, J. H. Fox, London.

10,086. Tuees for PRroPELLING STEAMERS,
Corthdésy, Burrey.

10,087. Dispraving of ApveErTisEMENTS, A, E. Rodgers,
London.

10,088. Pumps, A. A, Delpeyrou and L. J, Rousselin,
London.

10,089, Hackriyne Hewr, A. G. Brookes.—(J. I
Strangman, Italy.)

10,040, !f)nu.r..mu and Bomrizo Arparatus, A. Taylor,
London.

10,041. Drivixe Gear of Vevocirepes, J. R, Topham,
London.

10,042. Trmvumine Boots, J. W, Hale and G, Shipley,
London.

10,043, CorvarsierLe Boxes, W. R. Cuttle and H.
Taylor, London.

10,044. PropuciNe CrANGEABLE WRITING, A. Theodoli,
London.

10,045. Erectric Morors, J. B. Ormsby and H.
Banister, London.

10,046. MaxvracTure of Srtexci. Sueers, E. de
Zuccato, London.

10,047. Pressvre Gavaes, C. F. Wood, London.

10,048. Detaivive Crvrcm, O. C. Mootham and H.

t, London.
10,049. Improvep Rosser Baxp, C. H. Davy,

London,

J. H.

24th May, 1594.

10,050, BeaTeErs for Toresmixeg MacHings, C. Garfitt,
Sheflield.

10,051. Poraro Hog, J. Crawley, jun., and C. 8.
Mossop, Lincolushire,

10,052. Porrraxp Cemext, W, H. Hughan, sen.,
London.

10,053. Currnizna Wueers for Crocks, W. C. Fischer,
Glasgow.

10,054. Brups, W. E. Parsons, London,

10,055, Irox Fevcivg, W. Bayliss and R. Hield,
London.

10,056, Vice, J. Case and E. Kain, S8heffield.

10,057. AppLiaNcEs for HoLpino Paper, T. C, Beeley,
Manchester,

10,058, Trawr Heap for Fismixa, D. A. Bheret, North
Shields.

10,059, Covering for Srorrenrs, G. A. Bhaw and Kay
hrﬂthars, Btockport.

10,060, Pxevmaric Tires, H. P. Jones and E. Pierce,
Manchester.

10,061. ApprLiaxcE for MaxiNo E.
hdwa:ﬂ.u. Leicester.,

10,062. Winpow and Door Fastexers, T. C. Dowd,
Wednesfield.

10,063. Gas Goverxors, W. H. Foster and F. Nunns,
Halifax.

10,064. SextasT, T. Doble.—{(J. 6. Dobbi¢, [ndia )

10,085. Woopex SwoveLs, J. Boyd, G w,

10,066. DryiNG Disnes, R. W Glasgow.
lﬂil;ﬁ?’. Means for Emrmu::dhorrm, C. Tebbitt,
ham.
10,068, LITARY BrEpcH-AcTiON Fire-arus, L. B.
lor, Birminghan.

10,069. Device for WarsMixo Prates, E. H. Paterson,
Glasgow.

10,070, Dmnn];. and Prates for Foop, J. D, Whitaker,
Scar

10,071. Comeisamios Pexci. Hoiper, P. O, Dehn,
Manchester.

10,072. ApvermisiNg, D. Whitehurst and O. Heggs,

Manchester.
10,078. “Buerr-ovr” Marxine Boarp, F. Groves,
10,074. Fencing, R. R. Main,
10 075. MarcH-poxes, J. P.
10,070, BEwino Macmives, J. R. Bykes, Halifax.
lﬂﬁgh Pavsy for UrnoLsTenens' Brrinos, W. Bayne,
0.

CoxryECTIONS,

London. Glan
W,
Eun:[:'m.lth and J. H.
Taylor, Birmingham

10,078. BrusHes, J. Francis, London.
10,079. Horrow Riums for CyoLe WaEELS, W, H. Eaves,

Coventry.

10,080, Looms, T. 8 nant, Canada.

10,081. Kerrre, H W, Handcock, London,

10,082, MaxvracTURE of RaiLway Caarns, A, E, Muir-
head, Glasgow.

10,088. MeTaLuic Casker, C, Gage, London.

10,084. Toy or Puzzie, T. Moore and T. H. Coates,
London.

10,085, MaxiNG ORNAMENTAL SHEET GLass, A. Cay,

on.

10,088, Bricxs, J. J. Hamilton.—(4. d¢ Aguilar, Canary

Islands.)

lﬂi:‘ls'h LicaT - pirecTiNG DEvices, L. Lebrecht,
088, Devices for Prismivo Ixk Oaws, M, J, Smith,

10
Live:rwo].

10,080, WasHiso Maomixes, C. L. Braithwaite and E.
O’Brien, Manchesater.

10,000, BLackLEAD BoxEs, R*‘E‘lplug. Livo 1.

10,001. Haspres for Toows, F. W, Golby.—(— Lanics,
Frane..)

m‘ﬁ Avtomatic Caary Lusricator, H. 8.8, Young,

IO]M A Negw or Iurrovep Torrepo, A, Harris,
1

don.
uil.‘m. SeLF-AcTING DRAvGHT PrEVENTER, J. Wilson,

10,005, Tires of WaeeLs of Bicveres, R, J. White,
don.
10,006. Rorary Pumes, E. A. Jeffreys, A. H. John-
ston, and A. K. Rotherham, London.
lmmum for Pravivo Games, F. H. Ayres,

Condensed from ** The Illwstrated Oficial Jouwrnal of

German
10,099,
London.
10,100. Toeacco Prees, W. T. Neill, London.

wanger and W. E. Gibson, London.

and W. Tozer, London.
10,103. BTRINGED INSTRUMENT ATTACHMENTS, H.

Statea,
10,104,
Pirrie, London.

A. Bernstein, London.
10,106, Propucivg Avcooric BeveErace from MILK,
A. Bernstein, London.

10 mTh EpucaTioNaL ArpLiANcE, M., R. Jewell,
NAOT.

10,108. Wisxpow Brixps, R. F. Bolton and W. Negus,
London.

10,109, Powper Hoists, Bir Andrew Noble and R. T.
rankston, London.

10,110, RemoviNe Deposits from Gas Rerorts, R,
Good and B. Bpencer, London.

10,111. Furxaces, 8. Oates, London,

10,112. Prooverios of Homorooues of Vawmiuis, 8.
htt-—{ﬂm Chemische Falrik aul Actien fwormals B.
Schering), Germany )

10,118. Gas Moror Excives, H. P. Holt, Londou.

10,114. Iscaspescesce Evecrric Lames, B. Pell,
London,

10,115. Evectric Laymps for BuncicaL Purroses, A, C.

*Mdu?' \ W. R. and P. J. Faucho

10,116. WHEELS for YEAICLES, W. R. .J. Fa n,

iondun

10,117, Ovess for BorNiyo PorcerLalx, &c., E. M. C
Condouin, London.

10,118. Warter HeaTeERs, H. T. Wright, London.

10,119. Hyomexic Baspace for FEmares, H. Zeitlinger,

on.
lﬂjﬂu. Brast Pree for Locomotive Excixes, J. Angus,

10,121. Bcrew-prRoPELLERS, A. 0. and W. G. Chudleigh,
Lendon.

10,122. Tvre-wriTER, W. Edgecombe, W. E. Ellis, H.
Bchlesinger, and H. A. Jeune, London.

10,128. Steaxm Pomrs, B. Pitt. —(J. 4. Nicol, France)

10,124. RevoLving ArraraTUs, E. Edwards. — (/.
Hundlhavsen, Germany.)

10,125. RaiLway CarriacE Door Kevs, W. A. Mathew
and J. A, , London.

10,126. LerTrer FiLe, F. H. Browne, London.

25th May, 1804,

10,127, BicaEroMATE OxyHEYDROGEN Compounp, T, and
8. H. Hawkins and G. Newnham, Portsmouth.
10,128. BLipE VALvE for SteEam ExoiNes, J. Parsons,
Walton, near Liverpool
10,129. Tix-pLATE Dostive Macmines, 8. Foster, E.
, and A, Taylor, Redbrook, near Hnnmnuti;
10,180, AoverTisEMENT or Bmow Carps, D. Forbes,
Bristol.
10,181. Bicvcres, TricvoLes, and the like, J, Haslam,
London.

10,182. Zero ELEcTRICAL INsTRUMENTS, J, Edmondson,
Halifax, )
10,1383. CARRIAGE DooR FasTENER, J. B. Scarlett, New-

ven.
10,184. Device for Measvmrixe Tea, &c., W, Bhaw,
London.
185. Evastic Tires, J. Moseley and B. Blundstone,
Manchester.
10,186. Larcues, J. Conlong, Manchester.
10,187, Tissve IMproveEMENTS for CrotmEs, A. Traut-
vetter, Berlin.
10,188. TrRicoER, WEIGHT, and Car for Guxs, R. Haynes,
Derbyshire.
10,1389. SPANNERS or WRENCHES, T. Archer, Newcastle.
on-Tymne,
luilm. RecuLaTiNGg ELEctric CurreEsTs, W, Hartnell,

10

10,141. Bursise Hypro-carsons, F. Woodcock-Rhyce,
htrmingham.

10,142. AparrasLe Bme Cock, &c¢., T. Powlesland,
Plymouth.

10,143, Tie Fastexer, W. E. Lewis and L. J. Mitchell,
London.

10,144. Staxps for Carps, C. W. and P. 5. Faulkner,
London.

10,145 Braxps for Carps, C. W. and P. 8. Faulkner,
London.

10,146, RecuLaTiNG DrAvoHTS, G, Barker.--(The Tay-
lor Improved Draught Company, United Slates )

10,147. Hore Crips, W. Marshall and T. Greenwood,
London.

10,148. Pivs for ExToMoLouICAL Purroses, H. Knoaggs,
London.

10.149. SvrrorTive ELEcTRICAL CoNpUCTORS, J. Orme,
London.

10,150. Boarps or Houarpixes, &c., A. B Upward,
London.

10,151. TreaTivG Hipes, E. T. Day and T. Matthews,

London.

10 152. MeTBOD of MARINE PROPULSION, G. W, Mallet,
Brighton.

10,158. SwEATERS, &c., J. Charter and A. W. Gamage,
on.

10,154. CLEaxing and Sorrexing LeatnEr, H. A.

ta.mplugh, London.

10,155. Bmirring PuLLey Berrs, F. Golby.—(F. Kort,

Germany.)

150. Rerairinc HoLes, W, J. Baliss and W. T. Hall,

London.

10,157. Bypuox Frusmine Cisters, T. L. Templeman,

London.

10,158. Bort METAL TUuses, W. Droeser, London.

10,159, Grass Tuowses, N. Browne.—(G. Kostner, Ger-
naEny. )

10,160 Camrer Sweerer, &c., J. Marsden, jun.,

London.

10,161. Device for Reraixmno Bep crornes, J. G, Jones,

innd»;n. :

10,162. FasTENTNG [or

i‘.am:lun.

10,168, Vessers for CyrivpeErR Jackers, J. Miles,
Londomn.

lﬂﬁg;,dﬂm.uu for Horses and Anmuars, J. Ralph,
om.

10,165, Exgine-rooM and other TeLeorarus, V, Russ,
London.

10,166, Corkinag BorrLes, H. Stiéasler and 1. M. Zeller-

mayer, London.

10,167. Packixe Tyres in Lines for Composine Ma-

cuines, 0. F. Hilder, London.

10,168. ArrLiances for TrRarsine Hors, J. Watkins,

London.

10,160, Prates for Secoxpary Yortaic BarrEmnies, G.

R. Blot, London.

mm +1re Covrrings, J. E. Howard and J. C. Taite,

10,171. Wrimise TErLecrarms, P. A. Newton.—(E.

Gray, United Emu-.&

10,172. VeaicLes for EvecTric Rannways, E. Hopkin-

m'.ll'li. Co w Ro 8. 0. Cowper-Coles and

10,1 ATivg Wire Rorees, N r An

P. W. Walker, London.

10,174. OrexinvG Borries, N. G. Thornton, Newcastle-
on e

10,175, O1L-cax, D. Porter, London,

10,176. Ramsive Beer from Cerrams, T. W. Thorpe
and W. H. Tondon.

10,177. ComBinaTiON MATCH HoLpEm, G. H. Herbert
and J. B. Bush, London.

10,178. ConwmeTioN for CourLing Hose Prres, J. L. Al

10

Broocues, &c., W. Passficld,

Ag‘t)urd. London.
10,179, TrREaTMENT and PreraraTioN of Hay, D. A,

e, London.
10,180, Bearixos for Buarms, L. Gllgow, London, |

10,008. Teree-way Cock, H. H. Lake.—(B. Hopkinas,

)
furmn'rmn Crorues, A. Lenneberg,

10,101. Toor for Evectric Liour Frrmises, G, Bins-
10,102. Burrenrs for RorLriva Brocks, H. B. T, Stanton

J.
Haddan.—(The C. F. Zimmermann Company, United

:)lcnmmn the Dravont of Vessers, W.

10,106. Propuciye ALcoHoLic BEvEraoe from MILK,

|

10,188. Ixk and PexciL Erasers, C. 8. Cohen, London.

10,184. Loous, A, J. Boult.—(E. Delacuvellric and Co.,
Belgivm.)

10,185. Opraiviya More Perrecr ComsusTioN in
ifunlucn, &c., W. Esplen and W. Wheatley, Liver-

lﬂ%.. SeLy Lockiso Crears for Wires, E. Nashold,
London.
10,1587, Rorary Exaixes, &c., W. P. Thompeon.—(A.
Dongé, France )
10,188, Insecmicipes, A. J. Boult.—(F. Haase, Germany.
10,180, Svipixe Sasues for Winpows, G. Charlier
London.
10 lﬂﬂ;i Bavisg Hav, J. H, Howard and E. T. Bousfield,
ndon
10 Imh Funxaces for Propucine Hor A1r, W. A. Gibbs,
on.
10,102. Brusues, A. Dumas-Gardeux, London.
10,103, ToiLer PreparaTiON, H. Priester, London.
10,104, Dves, J. Y, Johnson,—(The Badische Anilin and
Soda Fabrik, Germany.)
mﬂg&. PuNoTURE-PROOF BANDS or Paps, J. Andrews,
ndon,
10,106, Brorpers, H. H. Leigh.—(M. Rubin, United
Stafes.)
10 1*&1']":ti MetaLLic Soprum and Porassium, C. T, Vautin,
naon.
10,198, ConsTrucTivGe WHeELsand PoLLevs, R. Hudson,

London.
10,199, ErecrroTYrINg, J. W. N ton, London.
exses, M. Btodart,

10,200 Bcreens or BHiELDS for
iﬂudun.
10,201. Boor Jacks, H. K. W. Jonas, London.
28¢h May, 1894.

luﬂ?ﬂ. PrOTOGRAFHY in CoLoURs, G. Teasdale Buckall,
ndon.
10,208. CoaL-curTinG, &c., MacHINERY, J. B. Alliott,
London.
lﬂﬂm?ﬂwu for Pxevsmaric Havuens, E. Skinner,
eld.
10,206. RECREATIONAL APPLIANCE, J. Readand W. Atley,
Bheffield.
10,206. Bypaox CistErns, J. West, Bheffield.
10,207. Bize BoiLixo ArPARATUS, M. and W. T. Bury,
on.
10,208. Apsustine MEcHANIsM, R. Harrington, Wolver-
hampton. 1
10,209, Sor Firers for Use in Mpses, J. Wood, Bir-
mingham,

10,210. WasTe-rREVENTING CisTERs, 8. H. Brierley,
hirmi.ngham.

10,211, Casn Tires, W. H. Jackson, Halifax. .

10,212. Warer Borries,J. Y. Johnson.—(F. W. Thou-

son and J. Lamb, India.)

10,218, Sevv-active Mures and TwiNens, J. Wood,

borhyuhiru.

10,214. Gas Exoine Exuaavst Puririer, W. Habgood

and 8. C. Smith, Bucks.

10,215, Hamrpesive Points of SErraTED WIRE, J.
Platt, Halifax.

lﬂﬂﬁ.ﬂ Loamxo Guxs, Sir A. Noble and C, H. Murray,

on,

10,217. Sveporrs for FumrsiTUureg, &c., H. Heal,

London.

10,218, TrEaTMEST of Puesors, A Zimmermann.—

(The Chemiache Fabrik avy Actien (vormals B, Scher-

ing), Germany.)

10,219, VaLve GEAR for Gas Exeixes, H. J. M. Mellor

and J. Taylor and SBons, Ld., N ham.

m.iz: Pumes for Forcine Fuoips, R. B. Clarke, Man-

c ter.

10,221. Excrvpisa DravarTts in Dooms, W. Nicol,

Glasgow,

10,222, Ascertaisise the Frvmpity of Oms, H. J.

Phillips, Ebbw E'lll:. 3 Hayle.

10,228, Pomprixoe ExcINES, J. B‘ll:i'.lel

lui‘.flhhr:n Coverixg for CroseT Sgats, K. Schauer,
naon.

225. SpravING NozzLe with Swiver Joist, G. F,

htmmn. London.

10,926, PEpaL Grir for CycrLizye SBmoes, H. Prince,

London.

10,227. Pumes, J. J. Stott, Manchester.

10,228, Deoporisiza, &c., Sewace, W. H. Hill-Hart-

land, Sheffield.

10,229, CeNTRAL-DRAUGHT Lamps, A, H. Grifiths and

. B, Smith, Birmingham,

lu,ﬂﬂ]._ MaregriAL for PoLisaing, E. J. T. Digby, Liver-

1u¥§i. ATTAcHINU BuTtTONs to Door-PLATES, E. Taylor,
Birmingham.

10,282, Luas of RaIN-wATER and VENT Prees, J. Robson,
London,

10,288, Fastexine LeatHEr Strars, T. Rosethorn,
Manchester.

10,284. Times for WaEELs of Cvcies, W, McPhail,
Wicklow.

10,285, Bosses and Parms of CycLe Sapbpres, J. B.
hmnk:, ham.
Bvckues to LeatReER, T. Laycock,

" Weliingborough

- *

10,287, PepaLs of Piraxovortes, H. S5t. Martin and J.
J London.

lﬂ,E-EB. SappLes for SpixNiNo Fraues, R, H, 8, Reade
and H. McKibbin, Belfnst.

10,230, AspesTos Packing, W. F. Hobdell and L. N.
Wa , London
10,240.

ApverTising ArparaTyus, J. G. A. Kitchen,
hl.nﬁhuhr

101241. Divipep JArs and Grasses, &c., F. Delahay,

10,242. Evectric SwitcH, W. Hearn and C. Gatehouse,
on.

10,248, BrrEeT PAavesmesTs and Froorine, R, D. Bailey,

0on.

10,244. Hanwmas and Horse-ssoms, R. D. Bailey,
London

10

mf:a_dul.ic:. &c., T. 8. Birkin and E. Cresswell,

n Il.

10,246, Gruixpino Coxvex BURFA F. C. Askham
hhuﬂﬂlﬁa oy .

10,247. Currmino Ispia-RUEsER, G Kay and The
Ancoats Yale Rubber Company, Ld., Manchester.

10,248, Varour Coxvensers, W. D. A. Bost, Glasgow.
10,240, Opramsixoe Gorp from Ogres, G. Thomson,

Glasgow

lﬂhﬂbﬂ. PresenviNe ArpLiaxces for Fism, D. Scott,
W

10,251, Craxks for Yewvocireves, H. P. Cook and J.
Cox, B ham.

10,252. BuvrrLe Guarp, C. Marshall, Bolton.

10,258. Vevocirroes, E. T. Pike, London,

lﬂﬁ.ﬂﬁ. Sgrr-active Carca for Dooms, G. J. Cole,
u

10,255. Tov, F. Jones, Worcester.

10,256, Latues, J. P. Lea, London.

10,257. T_::'u-m Carirars, M. H. Whittaker, Bear-
10,258, ¥

- ikes and Rivs of Cvcies, &c., R. Walt,
llqo-'.
10,250, Macnises for ExMsossine Woop, A. E. Frishy,

Hdbﬂng:lhun.
10,260, Pires for Draix Purroses, T. F. Strutt,

London.
10,261. Tupes, Belfast Flax and Wea Co.
i s wat Grite.

"';“'Icgumm.ranmwn,m Cape
10,262. Pepars, W. s 0 W, G, .
well, ham,

Birming
lﬂgul. Marrresses, J. and J. Edgar and G. Cremr,

10,264 Srtooxincs and Havr Hose, C. 0. Dixon, Not-

10,265. Smoxkk Bun~er, A. MeGillivrayand P. McMahon
Edinburgh. :

10,266, SarppiNG OrPERATING MECHANISM, A, Lockwood,
Kelghley.

y
10,267. Heamina Sumraces of Kerrues, T. Russom,
10,268, Brusues, E. Hales, Birmingham.

10,181, WaezLs of VEnicLes, J. H. , London,
10,182, Orvutcl, E. J. Clubbe and W. Southey,
London. \

10,260. Parer Baoc Maxivo, N, Chandler and G.
Mellor, Hednesford.
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10,272. DBavcHT Ispicator, T. G. Barron, West

10,278, BoiLER CIRcULATING Arranatys, T. P. Statham,
Bristol.

10,274 Grazivo Roows and Somraces, H. C. Board,
lﬂiﬁn. Frosaise Warer-cLosers, &c., J. H. Vidal,
10.726. Packino Pistons and SrisoLes, G. W. Dowell,

Darby.

10 277, Hart Disaes, J. Rowley, Manchester,

10 275, Guarps for Doons, E. R. Baller, southport.

10,279, Biovoums, R. Scott, Newcastle-on-Tyne.

10,280, DaviNg Cacao Beaxs, C. Hodson and W, Daw-
son, Derby.

10 281, Fine-Liouters, A. Reid, G .

10,252, Cyore HaxpLE - BARs, W,

1 Bm Sl ?"Ia“‘m“’ Coleg
10,288, DRESSING-BLAD . ne.

11,284, Sroxoms, V. Rn:', 0. '

10,285, ImaraTing the Veiss of Woop, F. W. D. Cohner,

10,286. Wins Semixo Baxps for Beuts, P. A. Martin,
7. Bac W T. Taylor, Birmingham

10,387, HMIEKS, 1. s

10,288, Macmixes for Workise Dovon, J. H. Mitchell,

, O T,

Glasgow,
10,280, Pump, D, Davies, Swansea.
10 290, Car, 8. L. , London.

10,201, JoisTts for Toees, J. W. and W. W. Bristol,

10,202, lLLoMiN w J. Maonger and E
202, MmisaTING Warcu . :
Mojon, London. ™
10,298, Eczcraic Lawe, J. Manger and E. Mojon,
10,204. 8 H and C G. M. Tarrant
vsreENpDING Hams ars, G. M. nt,
London. :

10,205. GeamiNg for Cycres, L. Watkins, London.

10,206, Foor-rest for Cvores, P. R J. Willis — (M.
Smith, United States.)

10,207. Fomxace, W. H. Bradley, London.

10 208. Prorecrors for Boors, &c., R. H. Bishop,

lﬂiiﬂ. I¥pIA - RvneER Enrasgrs, H. P. Mitchell,

10,8390, Arraratus for Maxiva Ice, A. Glasson,
London.

‘.minul. Cravks of Bicycues, &c, T. and J. Hooper,

10,802. Beaminas, (. J. Glover, London .
10,803. Osrarving Gorp from Sga-water, H. C. Bull,

10,8304. Tyroararaic Privtivg Burraces, F. Stern-
m]aaua“' Key-fo d Esc E. Boult
¥ ~HOLES Aan CTCHED . '

N8,

10,306. Leaxaok Ixpicator for Draivs, F. H. Harvey,
10,807. Spmixa, B, Cockin and G. B. Stringer, Lon-

10,308. O Sroves, E. Rippiogille and W. Porter,
iandum

10,800. O1L Sroves, E. Rippingille and W, Brandon,
on.
10,810. O Bvoves, E. Rippingille and W. Brandon,

on,
10,811. Casromrs, A. T. Eloure, London.
10,312. Tmmes for Bicvore ’wnuu. R. J. White,
London.
10,818. Vastarions in Sewace, W. H. Hughan, sen.,
London.
10,314. Ganx, T. E. , London.
10,815. BaLL Brammsos for Castoms, H. M. Nicholls,
L1198

10,316. NoveL MEaxs of ApverRTsiNg, G, 8. Thompson,
10,817. CycrLe Pyeumatic Times, J. C. Montgomerie,
luﬁlﬂ. Il:l-nu.n, J. J. Thorpe and W. H. Andrews,

10,819. Browenrs, G. W. Poole, London.
10,320. VextiLamios of Sgwens, &c., G. W. Baker,

London.

10,821. Cooxixo Uressins for Foop, M. A. Brawn,
OTh.
10,822. Extractiox of Merars, J. P. van der Ploeg,
on.
10,828. Feep Trovown for Carrie, &c., J. H. Denison
London. '

10,324, Casn Recister, P. R. J. Willis.—(J. Hare,
United States.)
lolm. Removine BoiLer Bcave, J. C. A. Marckmanmn,

Iﬂ,ﬂi;m 0. Zimmermann and G. Hagemann,

10,827. Loowus, E. Schrabetz, London.
10,328, Dminrector, H. K. Andersson and D. 8jdstrim,

10,820. Tar, T. R. Atkins and A. Kriiger-Velthusen,
East Molesey.
10,880. ProreEcTIVE APPLIANCE for Hams, J. A

i ' yrea,

10,381. ELecTric Conpucronrs for Vewicres, F. B, Behr,
London.

10,832. Arc Laur Reouvrarixa Device, 8. J. Suter,
London.

10,838. New Cowovrisa Marrers, J, C. L. Durand,
D. E. "i'yguenin, and A. J. J. d'Andiran, London.
10,334 ArrLviNG the Braxes on Traixs, C. Adler,

10,385 TyrewniTErs, P. M. Justice.—{
Attachments Company, United States.)
10 386, Lawrs, E. A. ) on.
10 337, Warerrrooring, H. Cohrs and J. Oesterreich,
10,388, DExtAL Dririive Mac T, Dill-Richard
i HINES, )

The Twpevriter

lﬂim. Bteam Momive Power Esxorves, W. W. Dunn,

10,840, BorLers, W. W. Dunn, London.
10,341. Brruow, D. Clerk. —{(Gwirel fréives, France,)
10,542. Accomrpioxs or Sivicar INsTRUMENTS, W.

b
10.843. Fuurenr, H. A. W, Hillsmann, London.

10,844 Extracring Govrp from Ores, C. M. Pielsticker,
London.

lulliﬁ. TraxsrorriNGg Earth, J. 8, and J. Hobrough,

10,846, GarTers, A. Hess, London.
miam Heatino StEam GeExEravoms, &c., W, Kneen,

lols-l.ﬂ. Tyre Suvrrorts, V. Calendoli and A. Bavarese,
m!m. SerTiNc-up Tyee, V. Calendoli and A. Bavarese,

lﬂﬂhim:m Trovons for Carrie, R. Kraatz,
10,351. Nai. Brusnes and the like, H A. Wanklyn,
10,352. Cocxs for Bara Pumroses, &c., E. Bluhm,

10,853, Firrings for ELectrio Lanrs, J. Morris, jun.,
on.

10,854. Truxks, &c., A. J. Boult.—(@. L. Lippold,
E::rmng..}

10,855. raivixa CompustioN in Bomi=rs, H. L.
Roberts, Li

10,356. VaLve Mecaaxmsm, J. 8., T. A, and E. R
Walker, London.

10,857. SweaT-8ANDS and LeaTaers, A, Higginbottom
Manchester. : '

10,858. SappLE Taxes, A. J. Boult.—(—. Pluer and —.
Thorring, ﬂcmn‘.]
ASHING ArpParaTys, J. Roberts,

ﬂ&ﬂ Crotnes'
10,860. Dusr Bivs, F. 8. Salberg, London.

10,861. Arrararvs for Boiuiwo Size, F. Scarisbrick,
Manchester.

10,862, I;mlru BoaLEs, A. J. Boult,—{(E. Keinhols, Ger-
many.

THE ENGINEER

10,868. Fumsaces and Frues, G. A. Newton, Liver-
10 mﬁmm Morors and the like, E. Dragoumis,
n

mm Tines for Bicvores, &c., W. Ashburn, Man-

s

10,866, Recorpisc Arraratus, A. J. Boult.—(E. 4.
Meyer, Germany.)

10,867. Booms or duoes, A. Gilmour, Hrm

10,866, Brorreniso A . . — (F.
Wepener, Germany.)

10,860. Paorouxrss for PHoroanaruic Porrosms, J.
Barnes, Manchester,

10,870, MILK-BOILING APPARATUS, A. J. Boull.—(F.
Goldmann, Germany.)

20th May, 1594,
10,871. Axix-woxms for Rowviwo Stock, G, Wilson,

Lnnr.lnn.

10,372. Cioanerre and other HoLpems, R. Rapson,

argate,

10,873. Crcar TamvmeEn, C. and C T. Edwards,
Leamington Spa.

10,874. PuorooRarHErs’ Desks, &c., J. W. Beaufort,
hinnl.nghl.m.

10,875. Mavt, E. Manbr¢, J. L. Barrett, and C. N, Pochin,
London.

10,376. Cvoue Pepacrs, O, Pihlfeldt, Birm

10,877. CextrRirvoar Macmines, W. J. Munden,

10,378, Casr for Use in Apvertisiso, T. R. Seywmour,
Bristol.

10,870, Bream CyimwpErs, S, Platt and J. Tricot,
Halifax

lnﬁ hlimu Patrers Cuarss, W, A. and D, Crabtree,

eighley.

10,851, Picxivya Morions for Loows, J. Hibbert and
J. Marsden, Manchester,

10,882. The Pne Hasp Borew-priver, W. Cree,
Worksop,

10,383. Brixp Hourems and the like, 8. O. Taylor,
Ieicester,

10,384, Canwvox for ELecTricaL Porroses, G. 8. Orson,
Belfast,

10 355. Nox-sLprinc Spuice for FisHiNG-RODS, Al
Grant, Glasgow,

10,886 Crocks for OPERATING ELECTRICAL ALARMS,
F. Fritz, Manchester.

10 Bﬂ?.hﬂmwu Laurs, E. E. T. B, Greville, Edin-

10,358. A Ovcwre, J. Pledger, London.

10,839. BEPARATING GREASE from the ExHAUST BTRAM
of Exarxes, G. E. Hudson and W. J. Baker, Scar-
borough.

10,800. PxevMmatic Tires, E. H. S8eddon, Manchester.

10,301. Arramratus for DyEing TexTILE MATERIALS,
F. A. Blair, Glasgow.

lﬂg{li Apraratus for Dymina Yamwss, J. Pritchard,

lug'nw.

10,308, Arc Lamps and ArprLiaxces, E. A, Claremont,
hmnhﬂkr.

10,394. Taroer Recister Horper, W. 5. Buiton,
Aldershot.

10.395. AprusTiNG CaArmiaGE Doomrs, L, E. G. de
Woolfson, Shrewsbury.

10 804. Cop HoLpixo Stasps, E. Thompson, C. Colver,
and J, W. Dixon, Sheffield,

10,807. Prre CasTinoe Mourps, T, ard G. A. Chambers,
Sheffield.

lg.lﬂﬂ. grcu é’iumn, J. M.lillxlzmn, Sheffield.

10,39, Casn ReckoNErR and Terrer, H. P. Babbage
Cheltenham. :

10,400, Steam Boivere, M. Rankin, Glasgow.

10,401. Steam BoiLers, P. Pinckney, Portsmouth,

10,402, Cvycre BappLe Crre, A. T. Austin, Birmiogh un.

IUMLID Merar BoiLer Prates, J. Shepherd,

lollm.. Spixxine Fraumes, J. H. Hamilton and F, W,
v, Belfast,

10,405. CycrLes, A. Pickard, Harrogate.
lﬂm Corvee Ixruser, W. A. Cornwell,
10,407. Lockiwo Cycres, T. Clarke, Birmingham,

10,408, Lastive Boorts and Smors, F. Cutlan, London.
10,409, Fﬂlinlll Comrressing Procrss, M. K, ’Wntml:t,

v -
Cycee Gear, R. Campbell and W. Railton,

10,410.
Live

10,411, Game, L. A Pilley, London.

10,412, SwooTHiNe Srates, O. J. Owen, Liverpool.

10,418. S8mint Corrs, T. 8ti ., Live

10,414, Frrring MacHives, V, » Liverpool

10,415. RarLnoan SioNALLING APPaRATUS, W, L. Wise,
—{(F, E. Fﬂ.r'[mld D. H, Roberts, United States.)

10,416. Kiuss for Burxine Liuestoxe, &c., J. Briggs,
Lancashire.

10,417. Sevr-LockinG SkIrT Grir, 8. J. Herts, London.

10,418. Lerrer ExvEvrore Orexer, D. Young —(I.
Dryland, France.)

10,419, MacHiNE for Tursiya Curr Braxks, G. E.
E«Iun-h. London.

10 420. Sream Exaines, B. F. Sparr, London.

10,421. Hor-waTeR HEeaTive Apramratus, C. J. Bal-

, London.

10,422 Cooking Rasces and BoipLers, T. J. Cornish,
Londomn.

10,428, Desiox Parer for Weavine Purroses, H.

ilisch, London.

10,424. MaNUvscTURE of PLumsaco, P. F. Johnson,
London,

10 -lﬂbd EvLEcTRicAL TraNsvormEers, J. A. Kingdon,

oL,

10,426, Dvxamo-eLEcTRic MacHines, J. A. Kiogdon
London. )

10,427, ComromiTiON for INcasDEscErs for Lawrs, F.
H. Medhurst.—(L. Chandor, Russia.)
mm:.iunﬂ. &c., Wir StarvLes, E. T. Greenfield,

10,420, Formixo, &c., Wire Srarpes, E. T. Greenfield,

London.,

10,430. Door Onecks, T. Curley, London.

10,431. Harxess, A, G. B. Ashton, London,

10,432, PxevMaTic Tirzs, P. L. Renouf and L. 8troud,

on.

10,438. Beep Drivrs, F. Melichar, London.

10,484, BxinT RETAINER, J. Taylor, London.

10,435. BurrLy of Amm to Fursaces, A. P. Camphell,
London.

10,486, Tines, P. E. V. Hardy, London.

10,487. Tires, P. E. V. Hardy, London.

10,488. MaxiNe ArtiviciaL Fuer, G. B. and C. Cory,

10,439. Makixoe Ixcors, A. H. Moore and G. Whitlock,
tnnclon.

10,440. Hat-racks, C. E. Cochmne, London.

mlul. Fine-raiLs and Arracamests, F. B, Comins,

10,442. MacHiNes for Maxivo Barpep Wine, 8.
hwanhum, London.

10,443. ArparaTUS for Bavino Live at 8ea, F. Barathon,
London.

10,444. PEryuTATION LOCKSs, W. R. Lake.—(D. J. Cablc,
United States.)

London.

10,445. Fumioaroms, C. T.
10,446. RockinG CHILDREN'S Les, V. A, P. Louis,
on

10,447. ﬂ.t; HeatiNg Sroves, J. Grundy.—(H. Heim,
Austria.

10,448. Rivs for Use with Pyevmaric Tires, E, A.
Bale, London.

10,449. Cesxtre Srrivo Stay Busx, J. B. Davis,
London.

10,450. Lack, H. F. Moreau and L. Canevet, London.

10,451. Tramway and similar Evcixes, E. F. Piers,
London.

10,452. Exarxes, E. F. Piers, London.

10,458. Hair-rix, R. H. Parfitt, London.

10,454. BrircHine BEEETs of Siowatvmes, J. T. O.

Ortloff, London.
10,455. Cauvrxs, J. H. H. Duncan, T. Nuttall T.
ArcH Pocker, G. W. Carter, London.

Be , aud F. H. Faviell, London.

10, 456.

10,457. Vacuum BRAKe ArraraTUS, A. Spencer,
London.

|

llnﬂ Rorary Excives, H.A. House, H. A. House, jun., | bore at its inner side forming

JUNE 8, 1894,

KH&: T Aﬂm'.‘lﬁn:ﬂﬂ-ﬂnp.ﬁ ring of m';uﬁh!;m :mﬁ-::-ﬁ. i
10,459, . y ¥ y O, . COnCAVE-CoD
,Ehuph;:'ndﬂ.lmhm circuamferentially and fitting on the collar the

10,400, STEAM GENERATORS, 0. 8. Galloway, London.
10,461. Camenras, 8. D. Williams, Newport, Mon.

SELECTED AMERICAN PATENTS.
From the United States Patent Office Official Gasetle

518,016, Sream Gexeratomr, @. Zahikian, London,

England. —Filed May 22nd, 1808.
(faim.—~In a steam

described, the combination, with a water tube receiv-

ing water at one end, and disc it wholly or
partly evaporated at the other end, of a device con-
sisting essentially of a plurality of helicoidal blades
set traoosverscly in tube, and clips adapted to
unﬁ:ﬂuld tube and hold said device in position,
su

tinlly as described.

518,133. EvirctricaL CoNtacr MEcHANIM, J. F.
akv, New Haven, Conn,—Filed January 25th, 1504,
Claim.—(1) An electrical contact , consist-
ing of a pivoted lever or arm provided with an insu-
lating portion and ted conducting strips,
clectrical terminals connected to said conductiog
strips, a rolling contact ada to travel on the
pivoted lever or arm and electrically connect the

[&IB.IJS

-
.....
e

e
e
=1

Ithnri.n and force the latter »

of the character |

said cond strips, and a spring having a jointed
connection wi thalﬂurnrnrmlnr:ﬁntingtha
latter, substantially as described. (2) electrical
contact mechanism com a lever or swi

arm provided with el cal terminals and with an
insulating portion, a ro contact adapted to travel
between the terminals and isulating portion, and a
hollow spring connected to said lever and adapted to
randuhu for actuating the lever substantially
ns desc

518,149, Coxtrorrivag VALvE roR HYyDRAULIC PRES-
SURE, A. Kampf.—Filed January 28tA, 1593,

ﬂnhu.—&} In mmhim‘:tl:lui;n with tlhlﬁd‘mmm
passage, © upper an wer cylinder passages
communicating with the accumulator pussage, the
overflow also communicating with the upper ¢ er
passage, and the accumulator, the overflow and upper
evlinder valves, respectively contro the accumu-
lator , the overflow the communi-
cation between the upper cylinder and accumulator
passage ; the herein-described means for controlling

518,149}

= "*E:_-_.h
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1. N
e = i ==
s N &
S e
— o, "'-_
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said valves, consisting of the of rock-shafts Q and

V, having turning levers, O, O’ and U, with the
connecting link T which cause said shafts to oscillate
simultaneously, the one-armed lever W fixed upon the
shaft V and projecting over the accumulator valve ;
and the levers R, 8, fixed upon the shaft Q, the lever
8 having n pair of arms projecting on one side over
said overflow valve, and the upper cylinder valve, and
the lever R having an arm l:j?cnﬁng from the

site side over the accumulator valve, all substan

as and for the purposes set forth.

518,1556. Gux Emsrasure Joint, € Martin,
Magdeburoh-Buckav, Garmany.—Filed Febuary,

Snd, 1801,
Claim.—(1) The combination of an embrasure
having a cylindrical bore at its inner side forming a
er, a collar surrounding the having a convex
surface, & ring of concave-convex form in cross-section
fitting on the collar lﬁn.!nnt the shoulder, and the

adj ble gland located in the bore, having a conical

recess in its forward end occupied by the rear side of

gy

e

. \
e B R \t‘\
.

the ring; the shoulder, embrasure, , and gland
forming a between them into w the Rtrwdm-
gascs enter from the front side of the ring and force
the latter against the collar and into the recess

of the gland, substantially as described. (2) The
combination of an embrasure having a oylindrical

| The choicest roasted nibs

gases enter from the front side of

the collsr and
into substantially as

described.

518,181, Gas Arramatus, T. Curlew, Wilmington,
Del,—Filed Novowilber 28rd, 1801,
and

perheate of & g aprarstus, (e dis

su i A tus, the at
the top of the n‘;.pm eater, a flue or mﬂm-id
superheater extending from Ia& to of the
same, and communicating wi the combustion

recess of the gland

.. \ IEMIRs @S e
yBspresne '

"ltlciililu
AT I
Wi mvavmagsdl)
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chamber of the generutor, and with the lower end of

the superheater chamber, and a by-pass connecting
of

Eﬁ upper & t:;l uiild ﬂt;u with Eﬂ pe
@ super , B& ‘pass having an adjusts
valve IE: regulating the an thrrughgl:he same, mh]l-ﬁ

stantially as specified.

518,285. Furxace vor TreatTine Reruse oy Crries
{ﬂ'ﬂi Storer, Helema, Monl.—Filed March 19th,
Claim.—(1) In a furnace, the ccmbination of a
revolving ?Hndar. & fireplace at the receiving end
thereof, and a chimney at the other end. with a gas
combustion chamber located outside of the
and a perforated wall facing the end of
cylinder and arranged tetween it and the chimpey,
substantially as described. (2) In a revolving cylinder
furnace, the combination with the inner shell A, of an
outer shell B, having flanged sections with

flanged offsets d, immovable riog g, with leﬂcg
(518,285
| O

-

[ ]

o
e
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.

water pipe ¢', and end rings b, the whole being fitted
and arrap and operating substantially as herein
shown and described, and forming a water jacket or

HHE

space for the set forth. (8) In a water-
jacketed revolving furnace, the combination with the
outer shell provided with a water opening,

of a grooved ring encireling said shell and having an

orifice coinciding with the d opening thereof,
constructed and arranged numny as and for the
purpose described.

518,291. Mope or Coorixo ErLecrric Morors, F,
ﬂ:“:;wm:, Swampacoll, Mass,— Filed November B0th,
Claim.—The combination of an clectric motor, a
closed casing therefor provided with proj studs

or Ings adapted to increase its radiating surface, a

(518,291 ]

rdpuk“mmmunimﬂﬁng with qu:ihmuling. :ﬁd a water

AC Surroun a portion pire, all arranged

substantially as set out herein, to provid :
fin Emingfnrnnuluh‘lc motor, adapted to
pate the heat generated therein.

Errs's Cocoarne.—Cocoa-Nib Extract. (Tea like.)
(broken up beans) of the
natural Cocoa, on being lnhjoatacl to powerful
hydraulic pressure, give forth their excess of oil.
leaving for use a finely-flavoured powder, ** -

water,

product which, when with bolling

“
| has the consistence of tea, of which it i{s now with

many beneficially taking the Its active
principle being :ﬂnﬂn nerve stimulant, supplies the

energy out unduly e the system.
Sold in packets and tins, by ﬂmﬁhﬂh{f
““James Errs axp Co., Ltd., Homwopathic ;
Iﬂdﬂﬂ. —Alﬁ'l'-
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