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THE ENLARGEMENT OF LIVERPOOL STREET
STATION, GREAT EASTERN RAILWAY.

No, 1V,

Parcels Office.—It is due to the fact that the terminus of
the Great Eastern Railway is on the low level that the
‘* Parcels Office,” which we now proceed to describe and
illustrate, appears, when viewed from the platforms of the
station, to be upstairs, or on the first floor, whereas the en-
trance to it from Bishopsgate-street is readily effected by
means of a pair of inclines, one for ingress and the other for
egress, of easy gradient, shown in the ** General Plan of
Parcels Office’in Fig. 1, at C C, D D, and in elevation in
Figs. 4 and 5. There is an incline in Liverpool-street,
near its junction with Bishopsgate-street down to the
entrance gates of the terminus of the Great Eastern
Railway.

General plan.—The general plan in I'ig. 1 represents,
therefore, what may be called theground floor of the Parcels
Office, which consists of a pair of central spans of 30ft.
each, a pair of covered approaches also of 301t., situated
on each side of the main portion of the building, and
forming a continuation of the inclines from Bishopsgate-
street, and a pair of wings or returns of the same span
of 30ft. These dimensions are all measured in the direc-
tion of the lines of track—that is, in the direction of A A in
Fig. 1. At the broad end of the office, the central spans are
connected with the foot-bridge over part of the existing
station by a fantail-shaped cnveraj’ gallery. At the
junction of the gallery or passage with the bridge at
E E, there is another foot-bridge at right angles to the
former, shown in section and elevation in Figs. 6 and 7.
Longitudinally the bays or spans are situated between the

cast iron columns, which form the two central spans, are
double and spaced bGft. apart from centres. These bays
vary in width from 42ft. 84in. to 51ft. 53in. and 51ft. 11}in.
at the respective ends of the Luilding. The inclined ap-
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whole widening of the station were founded at the maxi-
mum depth, reaching down to the blue clay; but some of

shown under one of the approaches in Fig. 2, which ran
from the existing station to Bishopsgate-street, at a
depth of 6ft. below that of the foundations for the rest of
the work. In Fig. 8 is a part longitudinal section of the
subway under the track and the platforms respectively,
and Figs. 11 and 12 show the correspon Cross sec-

tions at AB and CD. In Fig. 12, which is a cross
section under the rail level, the arch of the subway, which
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is 114in. in thickness, when underneath the platforms,
as in I'ig. 11, is replaced by rolled joists 1ft. Gin. deep,
and small jack arches 9in. in depth of brick, as shown
also in Fig. 8. The invert has the same thicknees as the
arch, and is set on a bed of ccnerete 2ft. thick and 18ft.

intake or connection between the subway

wide over all, including the side walle, which are each
8ft. in thickness. A vertical section in Fig. 9 shows the
and the gas
maing, which are 4ft. in diameter, laid in duplicate, 18in.

| apart, and cornected togcther as in Figs. 9 and 10. An
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proaches already referred to are carried under arches
which pierce the wedge-shaped site of the shops on the
level of the street, shown in the Key Plan in our columns
for June last, and thus form two gaps or breaks in the
long line of shop frontage, above which are the offices
of the company, constituting the real facade of the exten-
sion in Bishopsgate-street.

General design.—From the general planinFig.1,cross-
gection in Fig. 2, and lungituginnl section in I'ig. 3, the
construction is as follows : Upon cast iron columns, double
and single, are carried heavy wrought iron plate girders,
un:]uaat.innn.bly the best mn to adopt for the support of a
building, the maximum load upon which in actual practice
is almost sn unknown quantity, and one in which a very
fmall crack or thread, in any of the arches or walls,
might be a very serious matter, Anyone who has designed
a warehouse for the storage of grain, especially if kept
in a loose condition, that is, in bulk, has a very fair
idea of the amount of the weight it is possible to pile
up on the floor. Into the longitudinal plate girders are
framed the cross girders, also of the plate type. Upon
them rest rolled steel joists, 8in. by 5in., and weighin
31 1b. per foot run, and to them are riveted smaller nte:ﬁ
joists or trimmers, 4in. by 1}in., at 84 lb. to the foot. We
may now pass on to the details of the construction.

Foundations.—The strata passed through before arriv-
ing at the blue clay were composed first of made-up ground
consisting of the usual miscellaneous description found
under similar circumstances in similar localities, then a
layer of earth, or the original surface of the ground. Under-
neath this there is a stratum of clean gravel, succeeded in
downward progression by a bed of a somewhat dirtier de-
scription of the same material. A substratum of yellow clay
underlies the gravel, and in its tuin overlies the blue clay.
In Fig. B the gpmﬁmnte respective depths and thici-
nesses of the different strata are shown, and are readily
ascertainable from the levels given at each change in their

=

stratum been of a more rozky or harder character, and
had it contained a smaller proportion of sand in it, a less
depth might possibly have sufficed for some other parts
of the structure.

Cross section.—A cross section of the Parcels Office along
the line A A—in Fig. 1—is represented in Fig. 2, from which
it will be perceived that the building itself consists of the
two spans already mentioned, contained within its two side
walls, and that both the ground and first-floor are intended
to oarry loads of the maximum amount. It isno doubt for
this reason that the cross plate girders carrying these loads
derive no aujnpurt from—that is, do not rest in any degree
upon the side walls, but upon cast iron stanchions, as
seen in the cross section in E‘ig. 2. Above the first floor,
where the weights to be provided for are comparatively
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Bnrted in the usual manner by the walls of the buﬂ&inﬁ.
Both the side nspmm:hau and wings or returns are roofed
in and protected by a Fmpat plate girder, shown at P P,
in Figs. 2, 4, and 5. In order to carry the mains of the
Gas Lighting and Coke Company acroes the site of the

widening, it was necessary to build a subway for them,

i_
9
— ...i ?
. |
= el 5 0 i |
e . Gl 1 i i e
- P8 ey BSOS &0 WL D)
] Fig2a. — Part Langrtuﬂ'm:! SEEt:'nn_— J I :
: I 1
| (- l ,

w N | 1' 1 |
£ 'L |
I ;1 3 !lill I ?

&:_ il TR T T Lt =W = -

Fig.3a— Part Eievation of Wall Girder A — Swam Enc

enlarged plan of the iron grating, 12ft. by 6ft., is shown
in Fig. 13,

Concrete, mortar, and bricks.—A bed of concrete 10ft.
by 10ft. by 2ft., surmounted by four tiers of brick
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footings, upon which is placed
. n.nr.lpﬁft. placed the bedstone 5ft,

single columns

thick, _forms the foundation for the
supporting in Iig. 2 the main girders

Corcrete

Secltional AB. Section at CD.

belonging to the two side approaches and ({leir re-
turns,

work, so does the composition of th
ey position of the concrete slightly

According to the nature and situation of the

In the foundations generally it consists of one
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part of Portland cement to six or seven parts of mixed
gravel and sand, but in * bad spots the proportion of
cement 1s increased. Three descriptions of mortar have
been used on the works:—(1) Lime mortar composed of
one part of blue lias lime and two parts of sharp clean
sand. (2) Cement mortar of the same proportions,
substituting Portland cement for the blue lias lime. (3)
Black mortar in which the ingredients are, one
sand, one of ashes, and one of lime. This last descrip-
tion of mortar was largely used in the construction of the
heavy retaining wall reaching from the station extension
to the bridge at Skinner-street, which we shall hereafter
describe and illustrate. The wall was built of old bricks

art of

of a particular section. These double columns rest upon
bedstones having a superficial area in feet of 12 by
10 and a thickness of 1ft. 9in. Iive footing courses of
brickwork, with a total height of 3ft., transfer the weight of
the superstructure to a solid mass of concrete 21ft. by 19ft.
and 3ft. thick. For the footings in foundations, in the body
or the backing of walls, ordinary stock bricks are used, but
the description employed for the facing varies in different
parts of the works. Thus, the walls of the Parcels
Office are faced for a height of about 4ft. 6in. from the
level of the side approaches with Staffordshire blue
bricks, and above that level with Leicester bricks.
Again, the two new side walls of the extension are built
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obtained from the demolition of houses, walls, sewers, and
other ancient structural relics, during the clearing of the
gite, and the wall was faced with Brindle’s bricks, which
are of a dark colour. It was also coped with bull-nosed
14in. B B Staffordshire blue bricks, and so the colour of
the mortar was made to match. All the bedstones are of
the well-known Darley Dale stone.

General construction.—Of these single columns the
two exterior of the returns or wings marked C C in
Fig. 2 have a diameter of 18in. and a thickness of
metal of 1}in., while those lettered C, C, are in-
creased to 2ft. in diameter, as they have a heavier load
to carry., A reference to Figs. 2 and 3 will serve to
indicate the general construction of the Parcels Office, the
first floor of which stands upon twin cast iron columns,
and the second floor on vertical centre and side stanchions
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of stocks, faced for a height of 7ft. above the level of the
platform with Ruabon bricks, and above that with

Suffolk bricks. Ruabon bricks are also used for the
rounded corners in the general offices fronting Bishops-
gate-street. Suffolk bricks form the facing of that por-
tion of the new buildings, relieved by ornamental stone
dressings from the quarries of Portland, Monkspark, and
Bosgrove. While generally all the work above ground is
set in lime mortar, the bedstones are laid in cement, and
in all cases where new walls have been joined on to old
ones, cement mortar is used to bond them together with.

Double columns and stanchions.—An elevation of
the double cast iron columns and vertical stanchions
running down the centre of the building in Figs. 1,
2, and 3 is represented to a larger scale in Fig. 14.
From base to capital the columns, which are 5ft. apart

——=

from centre to centre, are 9ft. 11}in. in length, or mea-
sured from top of the bedstone, 11ft. 54in., have an
external diameter of 2ft. and a thickness of metal of 3in.
At the lower extremity each column is widened out
so as to form a flange having a diameter of 2ft., and
a thickness of 3}in,, and bolted down to the bed or
base plate by twelve bolts spaced 12in. apart and of a
diameter of 1gin.—Fig. 16. These base plates are of
cast iron and oval in shape, with conjugate diameters of
7ft. and 5ft. respectively, as in Fig. 15. In Fig. 17 there
is an enlarged plan and section of the base plates, which
are 1ft. 6in. in total height, have a thickness of top
flange of 3}in., equal to that of the lower flange of the
columns to which they are bolted, a thickness in the
body of 3in., while in the lower flange the same dimen-
sion tapers from 3in. to 2}in. at the circumference, which
has a rib or fillet 64in. deep throughout. Six lewis bolts
—TFigs. 15 and 17—14in. in diamete: and 1ft. 2in. long,
hold down the base plate of each column to the concrete
foundation, and are screwed home by a nut and washer
5in. in diameter and gin. thick. Cast iron struts of the
form and dimensions shown in Figs. 14—19 are used to
brace the twin columns together in the figure of a couple
of St. Andrew crosses, and are Bin. wide at the centre,
54in. at the ends, and 14in, in uniform thickness. These
braces are bolted to the columns by two bolts 1gin.

in diameter and two of lin. in diameter, spaced 7in. and

9in. apart, and where the attachment occurs the columns

are thickened out from 3in. to 5}in.—Figs. 17—19. The

capitals of the double columns, which have a space of

2ft. 2in. between them, are surmounted and connected

by a ** table girder” of cast iron 3ft. 6in. in total depth

—shown in elevation on I'ig. 14, and in plan and section

in Figs. 20 and 21. It is 8ft. in total length, 2ft, 10in, in

width, and 8in. in thickness in the centre rib or web, and

in both the upper and lower flanges, which are of very

different forms—F'ig.21. The former is a simple horizontal

flange, but the latter is provided with two vertical or side

plates, as they would be called in girders of wrought

iron, which have a depth of 1ft. 8in. and a thickness of

3in. at their junction with the horizontal portion of the

flange, tapering at the open ends to 2in. Four bolts

14in. in diameter connect the table girder with the

capitals of the columns. Upon the vertical stanchions

—Fig, 14—23ft. 34in. in total height, is carried the

second floor of the building. They have a plain base

and capital, or, rather, an upper and lower flange,

measuring 3ft. by 2ft. 10in., by 33in. in thickness, and

are 2ft. in outside dimensions on all four faces, as shown

in cross-section in Fig. 22. The principal or centre rib

is 24in. thick, the two interior and two exterior ribs 2in.

at the broader end, tapering to 1{in. at the extremities.

For a length of 10ft. of the upper part of the stanchions,

two ribs or projecting fillets are cast 23}in. in depth and

Tin. apart from inside edges. The stanchions are bolted

to the upper flange of the table girder by four bolts 1{in.

in diameter. It should be mentioned that all the flanges

of the cast iron girder work, columns, stanchions, and in

every instance in which two separate parts are bolted

together, the surfaces are all accurately and truly

planed, so as to ensure a uniform and even bearing area.

In the erection of large workshops for the numerous

branches of mechanical engineering, the advantages of

employing twin columns has been long recognised.

Strength, compactness, simplicity, durability, large

bearing surface, and comparative cheapness, are among

their principal characteristice. 'When several shops are

erected parallel to one another, with or without partitions,

the double columns can be connected by girders, as in

the building under notice, which can further be made to

act as rail bearers, or, in fact, as rails themselves, upon

which gantries can run to hoist and shift whatever may

be required in the shops below. All these operations can

be carried on without in any way interfering with the

single columns which support the roof principals.

GERMAN EXHIBITS AT THE ANTWERP
INTERNATIONAL EXHIBITION,

(£rom our Special Commissioner,)

ProBaBLY the largest makers of wire rope and electrie
cables on the Continent are Messrs. Felten and Guil-
leaume, of Miilheim. At Antwerp their exhibit of
all classes of wire rope is not only larger than that of any
other firm, but is one of the most important installations
in the German section. Commencing with various gauges
of iron and steel wire, plain and galvanised, they next show
different sorts of copper and brass wire, including some
specimens of high conductivity for telephones. Besides
these, they exhibit two descriptions of a special make of
wire. One of them, which they call * compound,”
consists of a core of steel and an outer covering of copper
or brass., DBy this means a wire is obtained possessing
the elasticity and tensile strength of steel with the con-
ductivity of copper. The other special wire is made in
the same manner, but of two different classes of bronze.
The inner part consists of a wire capable of standing a
great breaking strain, and this is covered with a metal of
high conductivity. As there is very little difference in
the composition of the metal in the two sorts of bronze,
they are affected in the same manner by variations of
temperature, and the result of this method of manu-
facture 1s a wire with qualities possessed by no homo-
genous wire of any description. The exhibitors say that
it i1s more particularly noticeable for its extreme
flexibility., Tests are given of the conduectivity, elonga-
tion and breaking strain of the copper and brass wire
which are exhibited. The breaking strain of the steel
wires is also given; one of these, made of crucible steel, is
stated to have supported a strain of 185 tons to the
square inch. They also show some very fine brass and
steel wire looking like silk. This is used chiefly for sew-
ing silk neckties, and for making up fancy work.

As this firm started the manufacture of galvanised iron
wire in 1853, and had then for many years been engaged
in making wire rope, they are able—from their own pro-

ducts—to show the changes and developments which
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have taken place in all classes of wire cables. In those
made of galvanised wire for shipping, &c., very thick
wire was used in the earlier ones, and gradually finer in
cables of more recent date. The same may be said of
mining cables, of which—both round and flat—a good
historical collection is shown. But the most interesting
part of Messrs. Felten and Guilleaume’s exhibit consists
in their electric apglisnues. Commencing with single
wires coated with india-rubber or gutta-percha, and not
otherwise protected, they show how wires have been
grouped ; how steel wire has succeeded iron for sheath-
ing, and how epecial preparations of caoutchouc—such as
oku:_ut.e. kerite, &c.—have been introduced as insulators.
Their latest improvements consist in insulating by means
of prepared paper, and using wire of Z section for sheath-
ing. Fig. 1 shows two wires with a flat strip of paper

between them, twisted together and then covered by a
band of paper. In Fig. 2 the strip of paper is in the
form of a cross; it serves to separate four wires, which
are twisted and covered as in Figz. 1. These groups of
wire are then made up into a cable, and covered with
lead or other protecting material as may be desired.
Besides lightness and cheapness, the use of paper has
other advantages. The small quantity of air which is neces-
sarily enclosed when the paper is twisted, helps to insulate
and increases the conductivity of the wire; and by the use
of different coloured paper, it is easier when making joints
or repairs to distinguish to which circuit a wire belongs.
Telephone cables of this description have recently been put
down in ome, Munich, and St. Petersburg. The Z-shaped
wire was first introduced for wire rope tramways,
but it is now used for other purposes. Figs. 3 and 4
show a submarine long-
distance telephone cable.
The group of four wires,
insulated by paper, as
described above, is en-
closed in a leather sheath,
and then covered with

of
percha. Round this an

two layers gutta-
asphalted ribbon s
wound, and then the
Z-shaped wire. As in
this, each strips interlocks =
with the next one, an in- TS
compressible and impene-

trable covering is formed. Finally it is covered with a
water-tight composition. When using cables made with
this special form of wire for aérial tramways, it will be
seen that more than half of the outer covering must be
worn away before one strand of the wire can become
displaced.

One of the latest cables made by this firm is shown on
Fig. 5. It is for the telegraph from Goeschenen to
Airolo, through the St. Gothard tunnel. It was put in
place in October, 1893, to
replace one by the same
makers laid in 1882. As
it has been found in the
working of the tunnel
that the sulphuretted hy-
drogen, sulphuric acid and
ammonia, contained in
the water which exudes
from the walls of the
tunnel, have affected the
rails and sleepers, it was
necessary to take special
precautions. The cable
is formed of seven groups
of seven copper wires,
each Jlsin. in diameter,
insulated by alternate
layers of Chatterton’s
composition and gutta-
percha till the diameter
of the conductor was }in. Round this, impregnated
ribbon was wound, and the seven conductors were then
coiled, and covered with tarred ribbon. This was sur-
rounded by a double sheath of lead, covered with an
insulating composition, on which twenty-five strands of the
spccial wire were wound, dovetailing into one another as
shown on the drawing. A layer of a special composition
outside this wire completed the cable, which when

finished had a diameter of 2¢,in. The total length was '
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ten miles, and it was supplied in half-mile gections, each
section weighing approximately fifteen tons.

Another part of this exhibit consists of junction boxes.
Small boxes are shown for the union of two or three
cables, with joints made either by interlacing and solder-
ing the wires, or by connecting them with two strips of
copper held by set-screws. Besides these, there are two
large distribution boxes, one for the three-wire, and the
other for the two-wire system. They are in cast iron
frames on brick foundations, and are provided with man-
holes and covers. The three-wire box is divided into
eight chambers, for the reception of twenty-four cables,
of which three are feeders, and twenty-one distributors.

There are several other exhibits at this stand showing
different applications of wire, such as door-mats made of
galvanised steel wire rolled spirally, and engine packing,
formed of bundles of very fineiron or brass wire plaited
together,

Another large German exhibit is that of the Pheenix
Company of Laar. This firm show steel tram rails of
every section used, as well as angle, T, Z, and many
irregular sections of rolled steel. They also have bottles
for containing liquid carbonic acid, and other liquefied
gases, in all stages of manufacture. One steel bottle,
which is intended for liquid hydrogen, is 8in. diameter,
4ft. 7in. long. It holds eight gallons,and has been tested
to 44001b. on the square inch. Its weight empty, includ-
ing valve and cover, is about a hundredweight. Besides
these, they exhibit wheels, steel shells, and some hardened
steel balls for mills.

The Mannesmann Tube Works of Diisseldorf have also
a collection of steel bottles for liguid ecarbonic acid,
oxygen, hydrogen, &e. The liquefied gas in these, exerts
a pressure of about 1000 lb. to the square inch; but the
bottles are all tested to 8700 1b., and are usually capable
of standing a pressure of 74001b. before bursting. One
of these bottles is exhibited which was filled with carbonic
acid, and allowed to fall across a steel rail from the
height of 23ft. : it is only slightly dented. Another speci-
ality of this firm is the manufacture of drawn steel tube
telegraph poles, One of those exhibited is 36ft. long, in
one piece. Poles of this description are usually made
with several oflfsets, and taper gradually to a point; for
the sake of appearance the offsets are hidden by orna-
mental cast iron rings. Several special descriptions of
steel tubes form part of this exhibit. Amongst them are
boiler and refrigerator tubes, hardened tubes for sound-
ings, and polished steel tubes for the frames of bicycles.
They also show different sizes of steel shells.

A very fine display of copper pipes, bends, &ec., is
made by the Elmore’s Metal Company, of Cologne. The
largest piece is a pipe 17ft. long, 15in, external diameter,
5in. metal. They also show examples of the application
of the Elmore process in covering worn iron hydraulic
press pistons, pump plungers, and other similar pieces
with copper.

German machinery has mostly been kept in its proper
place—the Machinery Hall; but there are two exhibits
of machinery in the main building worth noticing. The
firet is that of Messrs Huck and Co., of Bielefeld. They
manufacture various descriptions of lifting and traversing
jacks, differential and other pulleys. One peculiarity in
their lifting jacks is a safety brake, by which the pressure
can be taken off immediately, or the object which has
been lifted can be lowered at any desired speed. The
lifting handle turns a small ratchet wheel on the outside
of the machine; this wheel is hollow, and contains a
strong epiral spring which presses against its inner cir-
cumference, whilst one end of it is solidly fixed to the
main shaft. When the handle is turned, the pressure of
the spring causes the ratchet wheel to revolve. On ceas-
ing to turn the handle, the pawl prevents the ratchet
wheel from going back, whilst the pressuye of the spring
1s enough to keep the shaft from turning. A slight turn
of the handle backwards lessens the pressure of the spring
sufficiently to allow the weight to descend, but directly
the handle is released, the spring tightens and the down-
ward movement is arrested. In another form of jack,
there are two tooth-wheels on the same shaft as the pinion
which drives the rack. These tooth-wheels are turned by
two four-toothed pinions on a counter-shaft, one set at
45 deg. to the other. By this means friction is lessened,
the lifting is more regular, and jerks are avoided. The
differential blocks shown by Messrs. Huck are powerful
for their size. The gearing is of wrought iron, machine
finished and case-hardened, and is all boxed in, the chain-
wheel only being outside; the casing, however, is made
to open for oiling or cleaning.

Another useful appliance in this section is a measuring
machine exhibited by Mr. J. H. Ermbter, of Neuss. It
is intended for measuring and marking all sorts of woven
materials, felt, wall-paper, &c. The machine exhibited is
constructed for metrical measurements, and will measure
up to 1000 metres, showing also 1, 4, and § metres, or
10, 20, 30, &e., centimetres. It resembles asmall winch ;
the material to be measured is placed on a roll at one
side, with one end passing over the main drum of the
machine. A printing disc presses on this, and at each
revolution stamps the number of metres. The colour,
which dries immediately, can easily be removed, and
will not injure silks and other thin textures of light
shades. When marked, the material is rolled up at the
other side of the machine. The marking disc can be put
in and out of gear by a lever, or can in a few seconds be
set back to recommence at No. 1, The motive power
can be hand, foot, or steam. By employing this machine,
the output of a cloth or linen factory can be measured
by unskilled persons, and without fear of error; and it is
especially useful as a check, for instance, in stock-
taking.

A clever arrangement of sliding windows is shown by
Mr. F. J. Schiirmann, of Miinster. On the Continent
they usually object to sash windows, because they can
only be opened half way, and also on account of the
extra expense and trouble required for fitting sash lines,
pulleys, and balance weights. But door windows have
also their inconveniences. When they open inwards, a

-and No. 3, 670 million gallons.

Oct. 12, 1894.

—_—_—

space must be kept clear for them; and they rarely shut
tightly top and bottom. Besides this, they must either
be wide open or entirely closed. An ordinary shiding
window 1unning in a groove would also have one of these
defects; it would never shut tightly, The window
exhibited is suspended ; each leaf hangs from two pulleys,
which run on a rail above. Either iron or wood
can be used for the rail, and where there are shutters,
as in the one shown, a bar of channel iron serves
as a raill for both. Grooves are cut in the rail,
and it is bent towards the casement, at the positions
which the pulleys will assume, just before the
window is closed. This causes the pulleys, and conse-
quently the window, to make a three-fold motion ; it drops
the depth of the groove, moves laterally, and towards the
frame. The edges of window and frame being cut on the
level, this triple movement presses the window firmly
against the frame, keeping out all rain or draught. When
a strip of wood is used for the rail, the pulleys have india-
rubber tires, to ensure their running noiselessly. To
open the window, it is first lifted by a lever at the side,
which moves the pulleys forward out of the groove ; and
there is then no trouble in sliding it. The exhibitor says
that this window can be supplied cheaper than door or
sash windows of the same size; and as it is easier to
open, heavier glass can be used, thus keeping out the cold
better. The same system can, of course, be adapted to
warehouse doors, railway carriage windows, and tram car
doors. It was originally devised for a wooden summer-
house, but where used for a masonry building, a casing is
required into which the panels can slide. This makes
them more suitable for wooden buildings, such as are
used in the United States, than for an average Epglish or
German brick-built house ; though possibly some people
may consider that they offer advantages which more than
compensate for the disadvantage of having to provide a
receptacle for the window, when open; and there are
many buildings, such as stables and stores, where there
18 no occasion for the glazed panel to be concealed when
the window is open.

Switzerland has only one exhibit of interest to engi-
neers. It 1s an apparatus for the manufacture of
condensed milk, shown by Messrs. Sulzer Brothers, of
Winterthur, whose exhibits of brewery plant at other
exhibitions have several times been described in THE
ENGINEER, The milk is first warmed in an open
copper pan, and the requisite quantity of sugar is then
added to it. The second operation takes place in a
closed copper, into which the milk is drawn from the open
pan at a temperature of about 120 deg. Fah. by means of
a vacuum pump, which exhausts the air in the copper.
This vessel is egg-shaped, and the sides are lagged with
wood. It is heated by steam passing through two inde-

endent copper worms, and also underneath a false

ottom. The level of the milk is seen on a gauge glass,
and steam is only admitted to those parts which are
covered with milk, so as to avoid over-heating and burn-
ing. There are also small cocks through which samples
may be drawn, as well as thermometers at different levels,
pressure gauges, &c¢. When the milk is sufficiently
evaporated, which requires four or five hours, it is drawn
out by the vacuum pump and passes to the coolers. These
are forty circular vessels 11}in. diameter, 26in. deep, in a
wrought iron tank. Spur wheels at the bottom of the
tank cause the milk pans to revolve, whilst fixed rousers
—which are let down into them—stir up the contents and
keep the milk from becoming lumpy. Water flows
through the tank, and when the cooling—which takes
about an hour and a-half—is complete, the milk is ready
to pack.

THE CARDIFF NEW WATERWORKS,

Tue Cardifi Corporation, after some unfortunate experi-
ences of the private contract system, resolved to take into
their own hands the construction of the extensive chain of
reservoirs which are now being rapidly procseded with in the
Breconshire mountains some forty miles northward of tke
town. A brief account of the opening of No. 2 reservoir
was published in TeE ENGINEER two years ago; but the
work then accomplished represented the least difficult part
of the undertaking. A recent visit to the scene of opera-
tions shows that great progress has been made in the
interval with reservoir No. 1, and reveals at the same
time a remarkable transformation in the face of the
romantic Taff Vawr valley., Whatever differences of
opinion there may have been as to the relative merits
of the site, only one view now prevails among engineers ard
all other visitors to the works, and they have come from the
United States and many parts of the Continent. The gather-
ing ground dips down from the crest of the Brecon Beacons
to a natural basin at the head of the old river channel. The
mean rainfall of the watershed is about 60in. per annum, as
compared with 61in, at Vyrnwy, the Liverpool works; 62in.
in the valley the Birmingham Corporation are at work in:
at Thirlmere, 813in. in a dry season, 104in. in a wet year ;
and 534in. at Woodhead, until now the main source of the
Manchester supply. The capacity of the three reservoirs
1s:—No. 1, 335 million gallons; No. 2, 322 million gallons,
_ No. 1 is expected to be com-
pleted in three years, and it is calculated that with No. 2 it
will supply the needs of Cardiff, rapidly as the town is increas-
ing, for ten years. But meanwhile the excavation and
embanking of the third reservoir will be commenced with
more or less rapidity in proportion as the population of
the borough approaches the standard of 280,000, the esti-
mated number in fifteen years time. The vast scheme,
it should be added, has almost paid its own way, and as the
town, and consequently the number of consumers, becomes
greater, it will do so to an even greater extent. According to
the chairman of the Water Committee—Mr. Alderman David
Jones—it was anticipated that the cost of the undertaking
would be met b{la. rate of 24d. or 2§d. in the pound, and
g.lthuugh. through unforeseen circumstances, No. 2 reservoir
involved & much larger expenditure than was estimated, the
rate has not exceeded 3d., which may diminish as time goes
on and an advancing community makes greater demands
upon the water supply. The most noteworthy features
—8ee map, next page—of the work executed since last
autumn, entirely by Corporation employés, under the
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personal direction of Mr. J. A. B. Williams, C.E., the wn.terl

engineer, and the author of the whole design, are the main
trench and the discharge tunnel. The main trench, un-
doubtedly the most important achievement so far, runs across
the valley 1060ft. in the open, and 1300ft., including the
drivings, into the hillsides. The excavation in some places
dips to 75ft., and is now finished, with a concrete bed resting
on the solid water-tight rock. At its base the embankment
is 400ft. wide, narrowing to 30ft. at the top, and the stone
toes may also be said to be practically completed. So with
the discharge tupnel, an admirable piece of work, which
at present is used to carry off flood water, and will
ultimately serve its purpose of draining the reservoir,
when it is necessary to cleanse the bed. No inconsider-
able amount of engineering skill and costly work, not obvious

rhaps to those unfamiliar with the scene of old, were
nvolved in the diversion of two highway roads, one to
Brecon and the other to Hirwain, in order to raise their level
and widen the limits of the lake. The Corporation possess
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excellent limestone quarries close to the reservoirs, and the
stone and gravel for the concrete is obtained from the old
bed of the river and crushed on the spot. There is a com-
plete establishment of engine repairing sheds, wagon-makin
shops, a fitting shop and smithy, and here all that is neede
is done for the locomotives, the one hundred odd trucks, the
eight portable engines, and sixteen cranes. Besidesthese are
74 miles of Corporation railway to the village of Cefn, where
many of the workmen live. For the accommodation of the
remainder of the men a little township of well-built houses
has arisen by the side of No. 1 reservoir, with a large
general store, a post-office, a public reading-room, a school-
room, a chapel, together with a missioner, who acts as school-
master on weekdays and a spiritual comforter on Sundays.

HARBOURS AND WATERWAYS.

Grand Canal.—At the half-yearly meeting of this company,
held at Dublin, the chairman reported that the net profits for
the year amounted to £13,126, which allowed of the payment
of a dividend of 8} per cent. The receipts from the carrying
trade showed an increase of £765 over the previous year.
During the year the Barrow Canal had been purchased at a
cost of £30,000 for the navigation and £2500 for the plant
and steamers. It isintended to build ten additional steamers
for the Shannon, to accommodate new traffic, and to fit up
more barges with steam power. A suggestion was brought
forward at the meeting for an extension of the system in
order to complete the 750 miles of the canal, which would
connect the system with Belfast, Newry, Dublin, Waterford,

TURBINE AND PUMP, MANCHESTER SHIP CANAL

MR. C. L. HETT, BRIGG, ENGINEER

—

AN 'SI

e

5, \-q._ L i
R

A

RN

1 - =

--_- e
- - o 1 L

" o

T
i j
: S et
o
- o
/:',':;' Sl

e

St e e e S R

.

TN

N

NN

N\

N

s

o N —

=
o R

Y

s
-~ |
- Fo gl — — a
I Wl R
i
=
Lsa

N

== &
S -

= e
— —

AR

S e e N

-

e

A

¥

e =
1
—

e M T T T T R T T e R e e

/N ©
2
& x
0 n
B *)
N s
| \
. _ ol \
. uf
< 3
~ N fﬁ#
d y
: i
2 I ;"/’ﬁ’i
G A | ;
ﬂ"?";:!.-fﬁilﬁfi’*’?,;ﬂ’: | : ¥ I : !..'] gg ;
| | | . : e s - o W A I'-., Z Az 2
T e | A
| i l,' | e e e g e e e e W T e e - ,:. 8
| : : : E } \ SUBWAY L'ﬂ.ﬂ.l'.‘ﬂ‘! | éj+
| I 1 ¢ i SHIP CANZL | ‘ 2
! | [ Y] / | E &
i, s i i s, o i ol W W O o o e o o, e, e 2 = 2
| ‘ 1 i , : 1~ '- i
B jod el | [ F
: I : I T T L T R T I T I T T ‘1 E ";r_ M
S —3 =
2 T ] 1l I &
I - T e &
a8 | . _ g *""
| b ,
| : || . [[ 1
1 | | N A ks IR
i =i .l )
et ) f IR g
: et Siprmad '..ra".- i

B

and Limerick. It was thought that this scheme was beyond | ments have been paid off, the current income being sufficient

the means of the company,

The Danube.—Shortly before the close of the last session a  to the ordinary

report was presented to both Houses of Parliament on the

to meet the expenses of the works now in band in addition
maintenance. The works have from the
commencement been carried out under the direction of Sir

further improvements made in the navigation of the Danube  Charles Hartley, Mr. Kuhl acting as resident engiceer.

between 18781893, The report states that since the final
completion of the piers at the Sulina mouth, the depth of
204ft. has been constantly maintained. At the close of last
year it was determined to increase the depth to 23jft. by
constructing parallel dams between the piers to increase the
scour and by dredging; a new powerful hopper dredger
being now under construction for the purpose. When this
increased depth is obtained vessels which at the present time
have to complete their cargoes in the roads will be able to
carry out their operations in the port of Sulina, and so avoid
the delay which occurs when rough weather prevails and
prevents the barges lying alongside the vessels. The cutting
of a new channel between the eighth and eighteenth miles
commenced in 1890, which has suppressed three difficult
bends and shortened the course by 4} miles, was completed
last December at a cost under the original estimate of
£152,000., It has now been decided to undertake another
cuttin

3} miles long between the thirty-first and thirty- Hett's Hercules ty

—
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MANCHESTER SHIP CANAL.—TURBINE AND
PUMP AT TWENTY STEPS BRIDGE.

As promised in our issue of the 8rd of August, we now give
an illustration and description of the pumping installation
recently put down for the Manchester Ship Canal Company
by Mr. Chas. Louis Hett, of the Turbine Foundry, Brigg.
The plant is intended to keep the subways—which were made
for the purpose of conveying the telegraph and telephone
wires under the canal—clear of water, to enable theauthorities
to inspect the lines at any time. The motive water is obtained
from a 48in. main, which connects two streams in the vicinity,
from the level of which to the ordinary level of the Skip
Canal there is a fall of about 9ft. The turbine is one of Mr.
pe, €0 c.m. diameter, with vertical shaft

seventh miles above Sulina, for the purpose of doing away | enclosed in steel case, and fitted with sluice valve for shut-

with four bends and shortening
1} miles, at an estimated cost of £96,000.

the course of the river ) ting off the water for examination or repairs. The regulating
When the works gear of the turbine is mounted on the to

of the case. The

were first commenced it was intended to secure a depth at pump is driven by a belt from the turbine, and is a Gin.

low-water of 13{t., and this was attained by training and
regulating the channel by groynes. In 1880 a new es of
works was commenced with a view of securing 15ft. and
removing some of the worst bends. These works were
completed in 1880, and the depth of 15{t. was secured, the
channel being shortened about two miles. These works were
carried out at a cost of £384,000, which was £96,000 below
the original estimate, and the advantages secured were very
much greater than promised. The works now in hand, it is
expected, will give a depth of 204ft. along the whole of the
Sulina branch when the river is at its medium height, and
at a season when the shipping is busiest. All the loans
effected by the Commission for carrying out the improve-

Accessible type, designed to lift 600 gallons per minute, with
45ft. lift, at a speed of 1220 revolutions per minute. The
presence of the large pipes in the pump well necessitated
making a special Fump suitable for placing between the pipes,
as shown in the illustration. The tail water flows into the
Ship Canal through a culveMy3it. wide, and the pump also
discharges into this calvert, the discharge pipe being fitted
with a ﬁanstook and air pipe to enable the pump to be
examined when desirable. On these occasions the water is
drawn from the delivery pipe through a cock fitted in the
body of the pump. The whole of the work has been carried
ut under the nmwisinn of the company's engineers, and has
veen found to fulfil its purpose admirably,
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THE FRENCH CRUISER ALGER

THE FRENCH CRUISERS ALGER AND ISLY.

TuE French Minister of Marine has this week ordered the
despatch to China of the first-class cruisers Alger and Isly,
the latter having actually started on Tuesday, in compliance
with the instructions, and the Alger is to follow at once.
Both vessels are complete in every respect, but present a very
different appearance to that anticipated in their original

designs, whichk was somewhat similar to the Tage—a heavily-

masted cruiser, with large sail surface.

An engraving of the Alger, which we give on this page,
is equally illustrative of her sister vessel the Isly, both having
practically the same class and disposition of armament,
almost exactly the same dimensions, and a like arrangement
of sponsons and deck plan. The Jean Bart is another ship
of similar type. The engraving is taken ##om a photograph
obtained of the Alger, whilst she lay off, completing afloat—
as is the custom—at Toulon.

The dimensions, &c., of the Alger are as follows :—Length,
346ft.; beam, 45ft. 3in.; draught, 19ft. 6in.; displacement,
4122 tons; indicated horse-power, 85254 ; maximum speed,
19 61 knots; coal capacity, 860 tons. The Alger has no
vertical armoured protection, but a curved steel armoured
deck runs from stem to stern, and this is 3}in. thick—far
stouter than as allowed in our cruisers of equivalent dis-
placement, the Astriea type. The armament of the Alger is,
moreover, immeasurably more powerful than that of the Fox
or Astreea. She carries four 16 cm.—6}in.—and six 14 cm.
—54in.—quick-firing guns as a main armament, against two
6in. and eight 4-7Tin. of similar type in the British vessels,
and ten smaller quick-firers, with ten machine guns and four
torpedo tubes. But what adds very considerably to the
effective gun power of the Alger and Isly is the fact that all
their eight heavy broadside guns are in protected sponsons, so
thatanoverwhelming end-on power can be obtained when neces-
sary. It has been recently advanced that an effective broad-
side fire is of greater value than end-on fire, and this must
certainly be admitted as regards vessels which are designed
for fighting in line of battle, as the effect produced by broad-
pide firing from ships advancing in *“line ahead,” or *in
column," as it would be expressed by landsmen, is absolutely
crushing. We assume that the enemy is practically motion-
less, and ““in line abreast,” DBut a cruiser is a free lance,
and expected to act, as a general rule, independently, so that
her axially directed armament—after her speed—is her great
feature.

The Alger and Isly have a high freeboard, in this respect
resembling the four large cruisers which are doing
such excellent work for the Japanese al this moment, and
her coal bunker divisions are so arranged as to add immensely
to the security afforded by the armoured deck. The conning
towers are thickly armoured, and shelter decks are over all
the upper dezk gun positions. The fighting masts are of large
size, with double staircases, and search lights in the upper
tops, as may be seen in the engraving. The Isly attained a

speed of 16'S knots with natural, and 181 knots with forced
draught, whilst her trials were being made in an exceptionally
heavy sea ; hence she must be a good seaboat. The Jean
Bart has already displayed excellent properties in this
respect.

It is clear, then, that France is despatching a very power-
ful reinforcement to her already strong China gquadron, and
that if her interests in the East demand such prompt and
effective action, Great Britain ought not to be behindhand.
The European community in Hong Kong, Shanghai, Han-
kow, and Tientsin, &c., consists practically of Englishmen,
with a few Americans only, except at Tientsin, where they
are numerous. The German and French merchants might

be counted upon one's fingers. It is, therefore, for us to see
whether our naval strength in China is commensurate with
our present interests. We do not think it is.

THE DAIRY SHOW.

THE nineteenth annual Show, held under the auspices of
the British Dairy Farmers' Association, opened on Tuesday
and closed to-day, and amongst the varied and miscellaneous
exhibits we noticed as usual various mechanical appliances
' intended to improve, facilitate, and accelerate the produc-

tion, treatment, transport, and utilisation of dairy produce.

It is not necessary to chronicle the continued appearance of

the time-honoured mechanical contrivances of the dairy, but
' rather to note the direction the mechanical mind has taken
' in the way of producing novelties for the betterment of the
dairy industry during the past year. No great activity has
' been exhibited during this period in these matters, and what
| bhas been done is principally in the improvement of the

separation of cream, &c., from milk, centrifugally. The Dairy
Supply Co., London, in this direction have made the discs of
their “ Alpha " separator of a steeper angle, and claim
thereby to increase the separating capacity without any
increase in the power required for working ; whilst to a small
pattern of separator, the ‘ Humming Bird,” they have
 applied a strap and ratchet gear, the strap being alternately

pulled and allowed to recoil as in some well-known toys, and a

thorough separation of cream israpidly effected withapparently

a ridiculously small amount of exertion, the operator casually
chattingandanswering questions, while thestream of separated
milk and cream runregularly from their respective spouts. The
Dairy Outfit Co., London, now place within their separator
& 1iin. thick metal cylinder or drum, for large sizes, made of
aluminium, This cylinder is perforated with holes inclining
upwards at an angle of 55 deg. in their passage from the outer
to the inner surface of cylinder; the stream of milk directed
in the usual way, passes up between the periphery of
the revolving vessel and the cylinder, the cream passing
through the perforations to the inner side of the cylinder,
where four wings or blades, provided for the purpose, cause it
to pass upwards to be discharged from the cream spout. The
use of this honeycombed cylinder is stated to increase the
efficiency to such an extent as to permit of seventy-five
gallons per hour being separated by means of a small hand
machine. This novelty is known as the “ Empress " cream
separator,and gained a silver medal. These and various modifi-
cations in centrifugal testing machines for stimating equality
of milk, eream, and butter, are to be seen in number. In
the latter graduated tubes containing the milk, cream,
or melted butter are attached by their necks to a centrifugal
machine, and are whirled round. When the separation is

achieved the thickness of the various layers is measured, and |

the proportion of each constituent is determined. To avoid
| fracture of these tubes in some cases it is found advan-
tageous to have them immersed in water when whirling.
A churn, exhibited by S. Cheeld, of Chesham, consists of
an open round vessel—a tub, in fact—which is made to
| revolve on a table whilst suspended in a socket in a cross
| Eiece. Resting on cast iron supports, is an iron rod which can

e adjusted to any height and fixed by a screw. This rod at
its lower end carries two or more vertical blades extending
laterally so as to nearly reach the wall of the revolving vessel.
The cream when run in is dashed against these blades, and is
rapidly converted into butter or butter-milk. This is called
the “E.C. churn."” It makes butter with considerable

rapidity and with a very small expenditure of power, and for
this it gained an award in the butter-making contests.

e = ] e

same maker has also a butter dryer on the same principle,
which, by changing the parts, can be readily converted into a
testing apparatus,

Messrs. R. A. Lister and Co., of Dursley, Gloucester, exhibit a
farmer’s separator plant which they call the * Farmer’'s Rig.”
It consists of a steam generator, a steam turbine, and an
‘““Alexandra” separator. The steam generator is an elabo-
rated cauldron with fireplace and ash-pit below, and with a
wrought iron flue-pipe. The boiler is very small and neatly
arranged and the steam turbine makes a very compact arrange-
ment possible. Thisarrangement is claimed to be more generally
applicable than the ordinary arrangements involving the use
of an engine, as it of course does away with the accessories
inseparable from the establishment and sustaining of an
engine, and therefore Jess space is required, less primary cost,
less renewals, and besides no belting ; by it, too, 1500 gallons
of milk can be separated with the consumption of 28 Ib. of
coal ; and the cauldron can be used for cooking cattle
food, the steam for warming the milk as it passes to the
separator, and sundry other purposes on a farm. For warm-

' ing the milk a steam chamber is provided below the feeding

cistern. Above this is a false bottom with an opening on the
side farthest from the outflow tap ; this false bottom rests on
metal battens so arranged as to direct the milk over the top
of the steam chamber on its way to the tap; hence the milk
is only warmed as it flows to the separator, the mass of milk
remaining unchanged in temperature, a desirable factor for
successful working.

Thomas Bradford and Co., London and Manchester, exhibit
& cast iron churn on their fish-back principle. This material
was selected to overcome difficulties arising from expansion
and contraction of wooden churns in warm climates, and it
is stated, and has been verified at the Show, that perfect
butter can be made in the cast iron churn, and curiously
enough the more rusty the interior of the churn the more

' satisfactorily does it do its work, provided always that the
' rust is clean, the product of a good scalding rinse, with

boiling water, after churning, with subsequent rusting, until
the time for next churning, whether the interval be a day or
a week, This exhibit obtained a silver medal.

Messrs. Pond and Son, London, obtained a bronze medal fora
refrigerator, which consists of a series of superimposed horizon-
tal tubes, so arranged that the cold water entering at the lowest
traverses the whole length of each tube in succession until it
leaves the apparatus at the end of the uppermost tube. The
milk runs down the outside of these tubes, first encounter-
ing the upper ones, finally passing over the lowest and coolest
tube before leaving the refrigerator.

There are various vehicles and other appliances that have

' received awards and attracted some attention, but for reasons

already stated do not call for our special notice. The Disec
Churn, for instance, is again somewhat prominent; is now
mounted differently, and has obtained some successes in the
butter-making contests.

We see that steam is making due progress in aiding dairy
operations, and we are rather surprised not to see some
exhibit illustrating the application of electricity in the dairy,
more especially after the recent demonstration witnessed at
Mr. James Blyth's dairy at Stansted, Essex. There the
cream separator and various butter-making machines are
driven by a shunt-wound 1-horse power motor, made by
Messrs. F'. H, Ruyer and Co., running at 1800 revolutions per
minute; it is controlled by & multiple resistance switch. The
shafting transmitting the power is coupled direct to the
armature of the motor, is lin. in diameter, and runs near
the level of the floor. The power for driving the motor is
derived from accumulator, which besides furnish light in

The | various parts of the demesne; the accumulators are charged
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THE BENT STEEL STERN FRAME OF THE S8.8. LINLITHGOW

from an Edison-Hopkinson shunt-wound dynamo, driven by
one of Marshall's semi-portable compound engines, 12 nominal
horse-power. The whole was installed by Messrs. Pritchetts
and Gold, of London, and gives great satisfaction. At the
time of our visit it certainly was working well, and therefore
we are surprised not to see any electrical aids for the dairy
at the Show.

CAST STEEL STERN FRAMES.

Tae above engraving is from a photograph of the stern of
the s.s. Linlithgow, and affords a remarkable illustration of
the value of cast steel stern frames. The s.s. Linlithgow,
owned by Messrs. Raeburn and Verel, Glasgow, is a vessel of
3137 tons gross tonnage. She was built by Messrs. C. S,
Swan and Hunter, Wallsend-on-Tyne, and was fitted with a
cast steel stern frame made by John Spencer and Sons,

The vessel left Messrs. Swan and Hunter's yard in the early |

part of this year. On her voyage she went ashore at
Gocanada, Bay of Bepngal, and twisted her stern frame as
shown in the photograph, after which she was towed to
Calcutta, put into dry dock, and the stern frame was bent
back about 8ft. into position, and the vessel is now returning
to London with full cargo.

PROGRESS OF BESSEMER STEEL.

Coxsiperixa the general position of the trade of the
country, it augurs well for the vitality of the Bessemer steel
trade that the production during the first hall of the current
year should be about 34 per cent. larger than in correspond-
ing period of 1893. It is true the increase is by no means
large, but it is decidedly better than the decline that might
reasopably have been expected. The 784,712 tons of the
closing half of last year have become 810,392 tons, or an
augmentation of 25,680 tons. The details given by the
British Iron Trade Association in their official report issued
a few days back on this subject are, when examined, both
instructive and suggestive. In the first place, it is clear that
the material is already being used for much more than rails.
In 1882 practically the whole of the ingots produced were
made into rails, whilst at the present time considerably

more than one-half the ingots are rolled or hammered for |

other purposes. Another point to be observed about the
statistics is the small proportion of available steel-producing
plant that is being utilised.

Of the 104 Bessemer converters built in the kingdom, only
60 were at work at the end of June. The relative positions
of the various districts with regard to ingot productions are

as follows :—1, North-East Coast; 2, South Wales ; 3, West |

Cumberland ; 4, Sheffield ; 5, Lancashire and Cheshire; 6,
Staffordshire and Scotland. The proportion of basic to acid
ingots in tbe Bessemer or pneumatic process, which in the
first half of 1893 was 127,938 tons to 656,774 tons, has risen

'\ presence of and proximity to good pig iron in the southernmost

in the corresponding period of the present year to the follow-
ing :—178,736 tons to 631,656 tons. This being so, we should
expect that the acid process should be in vogue where good
hematite pigs are near at hand, or easily obtainable, than
elsewhere, and this isindeed what the statistics show, for Wales
has made 181,839 tons ; West Cumberland, 158,930 tons ; and
Lancashire and Cheshire, 104,532 tons—all of acid. The

portions of Yorkshire is also reflected in the 107,214 tons of acid
Bessemer steel ingots made in Sheffield and its locality. On
the other hand, in the North of| Yorkshire, the presence and
almost exclusive use of inexpensive phosphoric ores is shown
by the North-East production being 129,142 tons of basic steel
ingots, against only 73,141 tons of acid.

TaE INsTITUTION OF CIVIL ENGINEERS,—The rebuilding of the
Institution of Civil Eogineers will not affect the place of meeting,
as such arrangements have been made as will allow of the theatre
and reception rooms under to be retained for use during the
approaching session,

PorT MANCHESTER.—The result of a consideration of circulars
issued by the Manchester Canal Company urging the advantages
of chartering to and from Manchester has ge&n to canse Baltic men,
amongst others, to ask sundry questions, some of which are given
in Fair Play as follows:—What advantage do merchants gain in
sending consignments up the canal '—Was not the freight last
year .d, per pound more than to Live l, although steamers
Eaid no canal dues! Is not the carriage by rail from Liverpool to

lanchester the same as this difference, i.e., Jd. per pound?! (It

was stated so some months ago.)—Does not an importer
prefer to land at Liverpool and bhave the advantage of the
market there if it cost bim no more to send his goods on to
Manchester eventuoally '—Does not the spinner prefer to buy
in emall lots in Liverpool '—What amount of combination is neces-
sary to get such buying altered to induce people to import cotton
they cannot see beforehand, and without the choice of an assort-
ment, it may be '—If spinners buy in large bulks, where will they
store them '—Can Manchester offer facilities with as low rates

ment 18 necessary for storage warehouses to enable goods to be
received in them and delivered out quickly.—What cargoes
which wusvally come in bulk bas Manchester a market for?
Timber, grain, and cotton, perbaps.—Does she crush seed like
Hull, refine sugar like the Clyde, or weave jute like Dundee '—
Does she expect that general cargoes will be sent up to the
canal and distributed thence when Liverpool has so many
lines of steamers, railways, canals, &ec., available, and does not
need to send consignments for other ports up to Manchester and
bring them down again '—As to outward business, has Manchester
any bulk cargoes '—Iow many of coal has she shipped ! Can she
offer iron in the bottom of veesels loading general cargo, as many

other ports do; or are her principal exports light rather than
heavy cargo, which ought to go in Tast rather than first '—These
are a sample of questions which Baltic men and others would like
to bave answered before they can estimate how many steamers can
be chartered for Manchester—profitably, of course. The business
might be done magnificently, like the Balaclava charge and the

making of the Manchester Canal. But will it pay! That is the
question,

| been performed
| grouting plant being employed for its injection.

of insurance '—It must be remembered that an expensive equip- |

WAVERLEY STATION, EDINBURGH.

Tur completion of the tunnels under the Mound, in Edin-
burgh, which was recently accomplished, is another step
towards the much-needed widening of the North British
Railway Company's system in traversing the capital of
Scotland. The opening of the Tay and Forth Bridges has
led to great congestion of the traffic in Edinburgh, and the
widening now in active progress is not being carried out a

' moment too soon. The piercing of the Mound has not been

unattended with anxiety, for the material is ** made " earth
throughout, the Mound being an artificial bank connecting
the northern and southern portions of the city, and carrying
the valuable buildings of the Scottish Royal Academy, which
had necessarily to be guarded from any possible damage from
the excavations to be carried out beneath them. The
widening has been accomplished by driving a single-line
tunnel on each side of the existing double-line. Each
new tunmnel is lined throughout with cast iron segments
having an external diameter of 18ft. 6in. The grouting has
with Arden lime, Greathead's patent

Compressed air has been employed throughout the work,
which was commenced in August, 1893. The maximum air
pressure attained was 20 lb. per square inch above atmo-
sghara, and the average working pressure may be stated at
about 151b. per square inch above atmosphere. Thirteen
rams of 4in. diameter operated the shield with a pressure
ranging about one ton per square inch. Hand pumps were
provided for giving pressure. The excavation was carried on
in lengths of 4ft. 6in.—the average number of men em-
ployed per shift being about twenty. The air-lock, which
served both for the passage of men and spoil, was a wrought
iron cylinder 12ft, long and Gft. diameter. The segments
were lifted into position by hand, no tackle being employed.
Each ring is composed of thirteen segments and a 9in, key
piece, the segments being 1ft. Gin. wide, and 7in. deep over
the flange. Both back and flanges of the segments are 1§in.
in thickness, and are connected and stiffened by fourteen
stout brackets or feathers in each casting. The number of
bolt holes in the long and short sides is six and three
respectively, and 1gin. bolts are employed throughout. The
brackets or feathers in the long and short sides are 1%in. and
14in. thick respectively. A special feature to be noted in
connection with these tunnels is that the segments are
planed on every face, and that no recess is left on the inner
edge for filling or packing. On completion the lower
portion of the segments of each tunnel are filled with concrete
flush to the full depth of the flanges. The faces of the
tunnels are elliptical in fo o correspond with those of the
existing tunnel, and are built of handsome and substantial
dressed freestone.

The work has long been locked for with interest by those
who travel northward frequently, and especially since the
accident which hlgpﬂﬂﬂd near the station about two years ago.
It has been carried out by Mr, Geo, Talbot, under instructions
from the engineers of the North British Railway Company,
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TRIPLE EXPANSION ENGINE—FRIKART'S
SYSTEM.

WE illustrate on page 322 a triple expansion engine, which
is now being shown by Messrs. John Cockerill and Co., at the
Antwerp Exhibition. In no country has the rotary valve,
which is the main feature of the Corliss system, found more
favour than in Belgium. All the large horizontal engines
exhibited at Antwerp have valves of the Corliss type, though
each manufacturer has a different method for regulating the
admission and cut-off which he considers superior to that

Ocr. 12, 1894,

low-pressure, 3ft. 1§in. The length of stroke is 3ft. 11}in.,
and the number of revolutions is eighty.

The chief characteristic of the Frikart valve is that by it
any degree of cut-off from O to 75 per cent., or even more if
necessary, can be obtained with a single excentric, as the
%nvarnnr completely controls the admission. It is of the

ighest importance to be able to prolong the admission, as by
this means the power of the machine to deal with extreme
cases is greatly augmented., For instance, it may be required

to exert increased power ; or the pressure in the boiler may

 fall, either accidentally or because the fires are being allowed
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THE FRIKART-ZORLISS VALVE GEAR-Fig. 2
adopted by rival makers. In Messrs. Cockerill's engines the | to burn down before stopping the works, If, as in many

gystem used is called the Frikart. They have for some time
made single cylinder engines on this principle, and exhibit
one of 100 indicated horse-power, with cylinder 1ft. 7#in.
diameter, and 3ft. 5}in. stroke. This machine is used to

FRIKART-CORLISS VALVE GEAR—Fig. 3

drive a dynamo, and works very steadily under a varying
load. The application of the Frikart valve to triple expan-
sion engines is quite new, and the one exhibited at Antwerp

Fig, 4—ENLARGED VIEW OF PART OF Fig. 2

is the first that has been made. It works at a pressure of
150 1b., and its principal dimensions are :—Diameter of high-
pressure cylinder, 1ft, 8%in.; intermediate, 1ft, 118in.; and

machines when the admission of steam extends over more
than four-tenths of the stroke, the cut-off only takes place
towards the end, this sudden increase in the admission will

| finger b ¢, the lead is constant.

- passing through the edge of the tri

- where this are cuts the curve M will be that at which the
release takes

' necessarily make a considerable, and possibly prejudicial,

change in the speed. An
arrangement by which the
admission can be regulated so
as to take place through n.n!v;
proportion of the entire lengt
of the stroke, is especially
advantageous for compound
and triple expansion engines,
where there may be a large
amount of steam admitted into
each oylinder,

In the illustrations, Figs. 2,
3, and 4 show different parts of
the back admission valve gear,
The piston being at the back
dead-point, the cast iron cut-
off lever a b is in the position
shown. Thislever works freely
on the axle of the admission
valve, and carries the part of
the trip gear which the makers
call the * active.”” This is in
steel, and consists of a finger
be and a lever bd. The
‘“ passive '’ part consists of a
lever L, keyed to the end of the valve axle, and connected by a
jointed rod to the piston of a dash-pot. The finger b ¢ has a
tempered steel trigger ¢, bearing on the trigger-plate k—also
in tempered steel—of the lever I.; the piston being always
supposed at the back dead-point.

In this position the edges of the back admission valve, and
of the orifice, are just touching. The radius to which the
trigger-plate % is curved, being equal to the length of the
On leaving the described
position, the admission valve will commence to open, and the
orifice will be more and more uncovered. But the finger ¢
moves with the small lever b d ; and during the oscillation of
the point b, the point d, which is connected by levers with
the excentric rod, will move also, and will follow the curve

m ; consequently the edge of the trigger ¢ will describe the

curve M. If therefore from the centre O we strike an are,

gger-plate %, the point

place. At this moment the air piston, con-
nected with the valve gear at the point p, brings the whole

| apparatus back immediately into its original position.

The points O to 19 on the curves m and M, and on the arcs
a and b, correspond to a complete revolution of the erank-
shaft ; so that it will be seen that in its present position the
release takes place at about 0 70 of the back stroke of the
piston,

The manner in which the action of the excentric rod causes
the point d to describe the curve m is as follows :—The point
A of the excentric rod describes a sort of ellipse; its vertical
movement is transmitted to the regulating lever B C D, osecil-
lating at C ; at the point D is connected a lever with three
arms ¢ f g, of which the arm f is joined by a small connect-
ing-rod to the sleeve of the governor. Let us suppose for a

' moment that this sleeve is fixed, and in its lowest position ;
- the point f will then describe a small are round it, and the

two extremities ¢ and ¢ will move in the same manner as the

point D. It is this horizontal movement which, transmitted

to the points d by the rods /i &, and combined with the cir-

guln.r _I:ngvamant round the pivot b, causes the curve m to be
escribed.

If the sleeve of the governor be raised to its highest posi-

tion, the point f will be raised also, and the points ¢ and g
will undergo a corresponding angular movement round D,
whilst continuing to follow the horizontal movements of the
same Enint, the consequence being that the point d will now
describe the dotted curve m', and the edge of the finger ¢ will
describe the dotted curve M!. The point 10 of this latter
curve is exactly at the extremity of the trigger plate. The
trip would therefore take place at the dead point.

For an intermediate position of the sleeve, the point d will
describe an intermediate curve between m and m!, and the
finger ¢ will describe a curve between M and M!'; and thus,
by the action of the governor, the admisgion will vary from
0 to 0°70. The admission of steam to the low-pressure
cylinder is fixed and regulated by hand; the cut-off of the
low-pressure is therefore constant.

IFig.1is from a phutogmgh showing the high-pressureand in-
termediate cylinders, which are arranged asina tandem engine.
The low-pressure cylinder drives a crank on the opposite side
of the fly-wheel from the other two, The condenser and air
pump are behind the low-pressure cylinder, and in a line with
it. All three cylinders are steam-jacketed ; the steam for the
jacket of the high-pressure cylinder is direct from the boiler,
that for the intermediate from the reservoir or steam chest
between it and the high-pressure, and that for the low-
pressure cylinder from the other reservoir between the inter-
mediate and low-pressure cylinders. These two steam
reservoirs are under the floor, and the water which condenses
in the jackets is drawn off by three separate pumps, and
returned to the boiler. The engine has been designed for
an effective horse-power of 600,

THE “SIMPLEX " EMERGENCY GRIP, FOR
CRANES AND WINCHES.

TaHe engravings below illustrate a new form of self-
sustaining device for application to cranes and winches to
prevent the too-common accidents with the handles of
these machines, or the unintentional and accidental running-
down of the load. Fig. 2 of the engravings shows the grip
as applied to a derrick or slate-quarry crane; and Fig. 1

e

shows the details of the grip. Upon the first motion spindle
of the winch is fixed a friction wheel, into which gears an
excentric friction roller or cam, carried by the handle shown
in Fig.1. The roller thus forms an excentric circular wedge,
which will permit the friction wheel on the first motion shaft
to run freely one way, but jams or fixes it in the other. The
axcentric roller and the lever, together with a friction elutch
band, are carried between two cheeks, which are kept in a
definite position by two links, which connect them to a cross-

EMERGENCY GRIP APPLIED TO CRANE—Fig. 2

bar of the frame of the crane or winch. A—Fig. 1—is a
cast iron sheave turned with friction grooves on the periphery.
I‘!ua' is fixed to the first-motion or handle shaft, and into this
friction sheave works the cam-shaped part of the friction
lever H, which is held in position by side plates, see Fig. 2. By
lifting the handle, the cam is taken out of gear, and the
friction clutch band may be used for lowering the load.
The “ Simplex " grip is readily applied to existing winches,
and is made, under the patent of Messrs. Beckett and

Roberts, by Messrs. De Winton and Co., of the Union Iron-
works, Carnarvon.

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY
ENGINEERS.—The eighteenth voluntary pass examination of can.
didates for the offices of municipal engineer and surveyor to Local
Board carried out by this Association was held at the Council
House, Birmingham, on Friday and Saturday, the 5th and 6th of
October, Eighteen candidates presented themselves for examina-
tion, the written portion of which was taken on the first day. The
greater part of the second day was occupied with the »ivd voce por-
tion of the examination. The examiners were :—(1) Engineerin
as applied to Manicipal Work, Edward Pritchard, M. Inst. C.E , o
Birmingham and London, t president. (2) Building Construe-
tion, W, George Laws, M, Inst. C.E., City Engineer, Newcastle-on-
‘PI.'lynu, past president. (3) Sanitary Science, A. M. Fowler.

» Inst, C.E,, of Manchester, President, (4) Public Health Law,
th Luhl?ly, M. Inst. C.E,, Borough Engineer, Hanley, past
i rildalnﬂtﬁﬁ he next examinatien will be held in London in

prii, '
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RAILWAY MATTERS.

Raruway construetion in China is entirely suspended.

It is proposed to construct a new line of railway between
Windsor and Henley.

Tue Philadelphia postal authorities are considering

the question of operating postal cars on the electric railway lines
in that city.

Arr of the bridges which were destroyed duringb

forest fires in Northern Wisconsin and Minnesota bave been re
and traffic has been resumed on all the roads.

IT has been decided to use petroleum as locomotive
fuel on the Baltic railroad, which is significant, becanse this line is
almost the most distant of any in Russia from the oil wells,
(Great reservoirs are to be built in St. Petersburg and Reval and

three other stations, which will hold in the aggregate about
5,000,000 gallons, ¥

TrE railway recently opened at Kiew, in Russia, is
the first electric railway that has been constructed in that conntry.
It 18 about two miles long, with grades as high as 9 per cent. The
generators, which are two 30-kilowatt machines, are of German
make, and are driven by Otto gas engines of 60-horse power. The
track is laid with stringer rails.

THREe new mogul locomotives for the Erie and
Wyoming Valley Railroad, with 56in. drivars, weighing about
{64 tons, have recently been delivered from the Baldwin Locomo-
tive works. They bave three 17in. by 24in. cylinders, set on an
incline, so as to allow the middle one to drive the main axle
just inside the right driver, all beiog connected at 120 dei.,
to give continnous effort on account of the heavy grades on the
road,

Tre Melbourne Tramways Company has been experi-
menting with tar as fuel. The tar is kept in a liquid condition by
means of exhaust steam pipes, which are coiled in the tanks, and
is pumped to the feed tanks, which are situated above the boilers.
It is led from the tanks through a large strainer, before it is
delivered to the furnaces through a 2in. pipe. The tar is mixed in
the burner with steam, and both tar and steam pipes are provided
with flexible joints at the furnace door-plate, so that they can be
easily swong back as the furnace door is opened.

Tue official statistics of the working of French tram-
ways in 1893 give particulars of the operations of light railways
and tramways worked either by steam, electricity, or animal

ower. Of light railways guaranteed by the State there are

45 kiloms. in operation. The light railways not guaranteed by
the State comprise 288 kiloms. of line. Of tramways proper there
are 100 kiloms. worked by steam, electricity, comp air, or
cable, and constructed at an aggregate cost of 16,469,500f. Tram-
ways worked by horses represent a length of 635 kiloms.

IN a recent number of the Revue Générale des Chemins
de Fer, the results of a number of tests to determine the steam
consumption of locomotives Par indicated horse-poweir per hour
are given by M. Dasdouits. In five trips the speed averaged from
372 to 40 3 miles per hour, and the average consnmption of water
2561 Ib. per indicated horse-power per hour. . Desdouits
believes bis experiments warrant him in concluding that in simple
engines the best results are obtained with a working pressure of
about 142 Ib,, with a cat-off at one-fifth the stroke, and with the
valve given inside clearance.

INForRMATION from an American source reaches us of
a novel method of removing rusty bolts from locomotive frames,
viz , by gun fire. A special gon was made from an old crank pin
10in. fnn and 5in. diameter, bored with a 2in. hole about 8in.
deep. The gun stood on the lower bar of the frame, being blocked
u%:n bring it near enough to the bolt which was to be fired out.
About 4in. from the muzzle, a }in. vent hole was bored to relieve the
internal pressure when the projectile, which was in the form of a
ram 8in, long, turned to an easy working fit in the 2in. bore,
has done its work., With less than }ocz. of gunpowder, a 1}in.
bolt was driven out with no more trouble than was entailed by
the preliminary seiting of the gun.

AN appropriation of £30,000 has been made by the
United States Congress forthe preliminary work on a ship railway
to be constructed through the Dalles, on the Columbia River, in
Oregon. The car that will be used will be 40ft. or 50ft, in breadtih,
and long enough to carry vessels that can steam up the river,
which in the spring months, when the water is high, will allow
a dravght of about 14ft. The car will be sunk under water and the
vessel floated over it ; the car will then be raised by a hydraulic
lift some 70ft, above the water level to the height of the land
track and the car run npon it. The American Engineer says this
land track will consist of four or five railway tracks of standard
gauges, and there will be no curves sharper than 2deg.

Mgr. Epmunp Pearse Burp held inquiries at Notting-
ham and Leicester on Tuesday and Wednesday, on behalf of the
Liocal Government Board, as to the demolition of houses by the
Manchester, Sheffield, and Lincolnshire Railway Company in the
construction of their line to London. At Nottingham Sir S, G,
Jobnson stated that some eight or ten years ago there arose an
exceedingly wild building speculation in that town. Land went up
in price, houses were placed upon it, and the town became so over-
built that there were at one time fully 6000 empty bouses. The
line of railway, so far as it passed through the central parts of the
town, would involve the destruction of a lot of insanitary property
which had been condemned long ago. A large number of insam-
tary houses will also be damulisgud at Leicester,

Tre Berlin local anthorities have decided to call upon
the Grand Berlin Horse Tramway Company to proceed at once
with the vork of laying a tramway from Reichen rstrasse to
Treptow, as otherwise the project will be passed over to another
company. The Electrical Engineer says a trlm'lm%?is aleo to be
constructed in Berlin from the Wienerstrasse »d Wienerbriicke
and Kipenicker Weg to Treptow. The Berlin municipality bave
also sent a deputation to Dresden to see Mr. Langen’s electric
tramway there. The Berliner Elektricitiits-(Gesellschaft has formu-
Jated a scheme for the erection of an electrical station at Harburg
for working an electric tramway, as well as for the uuﬁpt of
current for lighting and motors. The Elektricitiits-Gesellschaft
‘‘ Upion,” of Berlin, have been negotiating with the Elbing
Municipality to build an electric tramway in that town.

TaE first town in Europe to substitute electricity com-
pletely for other methods of propulsion upon the tramways is
Havre, where the new system tramcars has lately been io-
augurated. Three lines, of a total length of 14 kiloms., have
niready been constructed, and a fonrth is now being laid down,
The system employed is the overhead contact by copper wires
carried at a height of 6 m. 50 cm. upon metallic posts placed at
about 40 metres a There are H60 of these posts of tube steel,
which are also utilised for carrying arc lamps, of which eighty-five
have so far been erected. It is ex that lamps will be placed
shortly over the whole length of the lines, This installation has
been carried out by the Com ie Thomson-Houston. The cars
are forty in number, and are each capable of carrying fifty

ngers. Some of the cars have two motors, while the majority
Enﬂ only one ; these motors are geared directly on to the axle,
and arar%huru bas been taken to protect them from the dust and |
damp. e power is supplied by the Société de I'Energie Elec-
trique, whose station is situated in the centre of the town. Their
plant includes at present three Thomson-Houston dynamos that are

the
uilt,
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worked by a Farcot engine,

NOTES AND MEMORANDA,

TAr mean density of the earth found by Professor
Poynting is 5'49. Professor Boys' result is 553,

A ruLr given by Mr. Preece for comparing the costs of
gas and electricity for lighting is as follows: ‘Gas at three
shillings per thousand cubic feet equals electricity at sixpence
per kilowatt-hour,” or in other words the factor is about six.

Ix the city of Tokio and elsewhere in Japan wooden
water-pipes have been in use for over 200 years. Pipes of 6in.
internal diameter and less are made from tree trunks bored out;
larger ones are usually square, and are formed of planks fitted

together.

Ax attempt made in Sweden to produce an extra strong
cast iron, in order to reduce the thickness of shrapnel shells, so
that the capacity of the chamber within them can be increased,

roduced a series of castings giviog an average tensile strength of

9 5 long tons per square inch, with ‘38 per cent, extension in 4in,
The firm which makes the castings guarantees a strength of 178
long tons per square inch;

IN the return of the gas testings for the week ending
6th October, Mr. W. J. Dibdin, F.I C,, enters as the highest mean
illuminating power that of the Tooley-street district supply, Sonth
Metropolitan Gas Company, which was 17 0 candles. The lowest
being found at the Chelsea, Holloway, and Hampstead distriets,
Gas Light and Coke Company, and the Old Ford district, Com-
mercial Gas Company, which were all 161,

PoLisBED steel surfaces as saws, chisels, bits, &e., can
be rendered rust-proof by making a preparation as follows : Take
one-half ounce camphor, dissolved in one pound of melted lard,
take off the scum, and mix in as much black lead—graphite—as
will give it an iron colour. Clean the tools, and smear with this
mixture. After twenty-four hours rub clean with a soft linen
cloth., The tools will keep clean for months under ordinary cir-
cunmstances,

A CHROMO-PHOTOGRAPHIC camera, by which a guick
succession of photographs can be taken, suitable for combining in
a zretrope apparatus, so as to give an animated reproduction of a
moving figure, has been invented by M. George Demeny. The
problem to be solved is the same as that of Edison's kinetograph,
but M, Dameny’s apparatus is much simpler than Edison’s, besides
being portable. The instrument can be seen at the Anglo-
American Import Office, 368, Rue Saint Honoré, Paris,

IN a paper recently read before the Paris Academy of
Eeiancaagni. Henri Moissan states that aluminium can be saturated
with nitrogen by passing a current of the latter through a bath of
the molten aluminium, and that such saturation has considerable
effect upon the physical properties of the commercial metal, reduc-
ing the elastic limit from 476 tons—of 2240 lh.—srer uare inch to
4-13, and reducing the breaking stress from 6 98 to 6°10 tons per
square inch. The elongation also drops from 9 per cent. to 6 per
cent. The presence of more carbon than is ordinarily found in
the commercial metal also reduced the tensile strength and the

elongation,

M. ForsTER, of the Berlin Observatory, has communi-
cated to the Rerue Scienfifigve the result of a series of observations
carried on simultaneously for twenty months past at Kasan in
Ruossia, Marburg in Germany, and ﬂethlaham in Pennsylvania,
The object was to study the question of the supposed oscillation of
the axis of rotation of the earth. From about 10,000 observations
it appears that the pole or end of the axis has an oscillation fol-
lowing a spiral traced from west to east. The rate of oscillation is
variable; at the present time it is decreasing. It appears, how-
ever, that the actual extent of this movement is very small, not
exceeding fifteen metres.

Proressor KeENNEDY recently stated that before the
Edison and Swan lamp patent expired, and when current was sold
at 8d, per unit, an 8-candle power glow lamp cost almost }d. per
hour of actual lighting, whereas at the present price of glow lamps,
and taking current at 6d. per Board of Trade unit, the S-candle

wer lamp costs id. per actual bhour of lighting. Professor
ﬁnnaﬂy estimates the average life of glow lamps at 500 to 600
hours of actual lighting, The earning capacity of lamps in private
houses, hotels, and :ﬁmpa ie, according to Professor Kennedy,

inversely as the above order. The number of lamps of 8-candle
power installed in London in 1893 was 9,666,000,

IN a recent paper in the Comptes Rendus on “ Geodesy
and its Relations with Geology,” by M. H. Faye, the author says:
—Gravity has a greater numerical value in islands than in the midst
of continents, as the constant is determined by pendulum observa-
tions; this is probably due to the more rapid cooling of the crust
of the earth beneath extensive seas, as evidenced by the low tem-
perature of water—1 deg, or 2 deg.—at depths at which the tem-
perature is about 133 deg. in land. The greater average density
owing to the lower temperature accounts for the bigher value of
the constant at sea, notwithstanding the replacement of so much
solid matter by the specifically lighter water, The author then
draws attention to the need of aid from geologists in the further

elucidation of the reasons for variations in the constant of gravity.

AN improvement in the manufacture of plumbago or

aphite has been described in a recent patent specification.
grn hite croshed and passed throvgh a sieve of from 120 to 150
meshes per inch, is stirred into a saturated solution of alum or
alaminium sulphate at 212 deg. Fah.; steatite is then added, and
more water if required. After mixiog, excess of water is evapo-
rated vntil a consistency suited to grinding in a chilled steel or
other mixer is obtained. More graphite may here be added , then,
after thorough grinding, the material may be compressed into
cakes for household use, or is ready for the manufacture of pencils
or crucibles, The average formula for the mixture is : Graphite,
80 ; steatite, soapstone, or tale, 14; alum, 6; but this varies
with the purpose to which the material is to be applied, When
several different kinds of graphite have to be employed, the richest
in carbon is first mixed into the alum solution. By this process
graphites previously regarded as incapable of being compacted are
utilisable, and are improved in polishing power ; for pencils, the
material may be hard without being brittle, and black withont
being soft ; while crucibles made from the treated graphite are at
once harder, more durable, and lighter.

A sorutioN of copper sulphate does not conform
rigorously to the form in which Faraday's law of electrolysis is
enerally expressed. It has been shown by (Gray that the metallic
ﬁapo:it is heavier the higher the current density and the lower
the temperature, an explanation being given in the fact that
copper dissolves to a very appreciabie, although variable, amount
in solutions of copper sulphate. According to Schuster, it is
probably the atmospberic oxygen present in the solution that
canses this chemical corrosion. In view of this, W, Gannon has
sought to discover whether there i= any difference between the
weights of the two deposits in two copper voltameters, one of which
is placed in a vacoum, Freshly made neutral copper sulphate
solution was employed, and the electrolysis in one case was con-
ducted first under reduced pressure, with the result that a heavier
deposit was thrown down than was the case in a similar experiment,
the pressure being that of the atmosphere ; but the percentage
difference was not constant. The FElectrical Review says the addi-
tion of a little sulphuric acid to the voltameters caused this differ-
ence to be constant within experimental error. Under this condi-
tion, for current densities above 0 01 ampére per square centimetre
of active cathode, there is no practical difference in weight between
the two deposits, but for lower densities the ‘‘ vacoum deposit ” is

very appreciably higher than the ** air deposit,
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MISCELLANEA,
A sURVEY of the Sea of Marmora has been undertaken

by the Russian naval anthorities in consequence of the submarine
disturbances supposed to have been produced in that sea by the
recent earthquakes,

Tur first German ironclad built in the new Dantzie
dockyards will be launched this montb. It belongs to the Sieg-
fried class, the armament consisting of three 36-ton guns. The
indicated horse-power is 4800, and the displacement tonnage
3495,

ExperiMeNTS with the Sims-Edison steering torpedo
are to be made in the Bosphorus. This weapon gave such good
results when recently tried at Toulon, that the Ottoman Govern-
ment are thinking of adopting it for the protection of their water-
way.

A NEW twin-screw steamer, named the Alma, built for
the London and South-Western Company's fast passenger and mail
service between Southampton and Havre, has been lannched at
(ilasgow. Her length is 270ft., breadth 34ft., and gross tonnage
about 1100,

We have received the second edition of Mr. L. B.
Wells' canal map of Eogland and Wales, The names of many
junctions of canals owned by different companies have been added,
and a few additional miles of waterways shown, bringing up the
total to 3935 miles,

Tue Admiralty have directed that trials are to be
made on the new torpedo boats and torpedo destroyers on their
delivery from the contractors, to test the flaming of the funnels
when steaming. It is expected that with careful stoking this evil,
which wonld render a night attack impossible, can be prevented.

Tae French Government has decided to proceed with
the constraction of two t docks at Cherbourg—one for the use
of those mail boats which will serve as auxiliary cruisers in time of
war, and the other for the accommodation of ironclads of the
largest siza. The docks are to be built in the northern portion of
the arsenal.

Tur Local Government Board have given their sanc-
tion to a loan of £11,500 for the uwarga and sewage disposal
of Bracknell. The sewage will be purified by irrigation, on 22}
acres of land. There are to be two s pumping stations,
worked by oil engines. The engineer to the scheme is Mr, W. H.
Radford, C E., Nottingham.

A curious accident has happened at Boston, U.8.A. A
man, while cleaning an arc lamp at the taf of a high mast, received
the full strength of the current and was killed instantaneously. His
body was suspended from the wires for half an bour. When men
were put to work to remove it one of them came in contact with it,
and was thrown head foremost on the sidewalk. He was dashed
with such violence against the kerbstone tbat he died shortly
afterwards.

Tae Haleyon torpedo gunboat, constructed at Devon.-
port, and engined by Hawthorn, Leslie, and Co., has broken down
seriously. A crack nearly a foot in length has been discovered in
her high-pressure cylinder. The Admiralty had intended that she
should represent her class in a series of experimental trials to
ascertain the most suitable type of propeller for torpedo gunboats
of the same tonnage. The vessel's machinery was only a few
weeks ago accepted from the contractors.

A STATEMENT to be taken cum grano is to the effect that
two Russian engineers contemplate mlkintim attempt to raise the
sunken battleship Victoria, owing to their recently achieved
success in raising, by means of air balloons, a vessel sunk in 30ft. of
water near Varsovie. In the case of the Victoria, it is said, ten
air vessels will be used, each of a capacity of 60,000 cubic feet.
The question which immediately occars to us is, how are these
vessels to be attached to the ship! 30ft. of water is one thing,
and 450ft. is another,

MEessgs. JoEN AND HENrRY GwyYNNE, of Hammersmith,
bave entered upon a contract with the Mersey Docks and Harboor
Board, Liverpool, to supply a set of their *‘ Invincible " compound
condensing pumping engines to raise the level of water in the
Canada Huskisson dock system. This makes the fourth large
installation fitted up by Messrs. J. and H. Gwynne for the same
authority, which will bave within the dock estate ‘‘ Invincible ”
plant equal to a combined capacity of 4000 tons of water per
minute when the new machines are at work,

A sErIEs of experiments is being conducted on board
the first-class battleship Revenge at Spithead, with a view to
determine the precise advantage obtained by the new bilge keels
which are being fitted to all the vessels of the Royal .Sovereign
class, At the first trial, the veesel was given a d of stability
and steadiness by her double bottom being filled with water, and
her bunkers with coal. The four barbette gurs, each weighing
67 tons, were then trained at right angles, which gave the vessel a
list of twelve and a-balf degrees, and this was increased to fifteen
when the crew were assembled on the side to which the guns were
trained. It has been decided to subject the ship to a far more
severe test, by removing both the coal and the water, and adopting
the same method of ing out the test. At the conclusion of
the trials the Revenge will be docked, and bilge keels affixed to

%a; bottom, and she will then undergo the same experiments as
efore,

WEe have received from Messrs. Edgar Allen and Co.,
Sheffield, a pamphlet containing particulars of, and reports upon,
their dynamwo magnet steel castings. The reports are by Mr,
Gisbert I{n{:p, . Inst. C.E., Professor Ewing, and Professor
Jamieson, It has been for some time known that these steel
castings were equal and now are superior to wrought iron forgings
for dynamo construction. Mr. Kapp, very early fn their history,
tested their materials, and his great experience in dynamo design
and construction enabled him to make use of this magnet steel,
and to pronounce an autboritative opinion upon it. He found it
better than wronght iron forgings in many cases, and some which
he tested in April this year he ks of as better than any
magnet steel he bad previously met with. The phlet we have
received is accompanied by parmaabila:ﬂlmﬁau Mr. Kapp, and

Professors Ewing and Jamieson, and be found of considerable

interest by those who are concerned with the construction of

magnets of any kind, and who are interested in the magnetiz
efficiency of materials to be employed,

Tee new German third.class cruiser, provisionally
known as ‘‘ F,” will be launched and named on the 15th inst. at
Wilbelmshaven. She is, according to the Times, 246ft. long b
33ft. Bin. broad, and at a mean dranght of 15ft. will dis ll:::qﬁig
tons, There are twin screws, and engines working up to horse
IR:"' which will give the vessel an extreme of 16 knots,

hull is of steel and wood. The armament will consist of eight
3'86in,—40-pounders—quick-firers, four machine guns, and two
torpedo-launching tubes. A few days later at the same yard the
keel plates will be laid of the new first-class battleship which is to
take the place of the now almogt obsolete Preussen, a vessel twenty-
one years old, The new iron#ad will be a reproduction of the
Wirth, with, however, slight modifications, and will be constructed
to carry four 1lin. b -loading guns of 40 calibres, two 1lin
breech-loading guns of 35 calibres, six 3-9in. qnink-ﬂring guns of
3b calibres, eight 3-4in. quick-firing guns of 30 calibres, two 2-3in,
boat guns, and eight *3lin. machine guns. Her extreme speed
with forced draught and at 111 revolutions, will, it is anticipated.
be 17-2 knots, 10,230 indicated horse-power being developed, '
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questions, should be accompanied by the name and addrens of the wriler,
nnlumrﬂ&fﬂrpuﬂimﬁon. bul as a proof of good faith. No notice
whatever can be taken of anonymous communications,

W. B. (Adelaide, 8.A.) - Conanlt the " Mowlder and Founders' Pockel Guide,”
by F. Overman, published by Sampson, Low, and Company, London,

A, i (Stoke Newington).— Male wie of a little elementary geometry and
wood splines to get parallel lines, project them upwards by weans of plumb
bobs hanging from the edge of a board or of a spline temporarily fired over-
head or from the piece of sharting to be acl in position ; use a spiril level, and
with some practical erperience anid less reliance on coolery book engineering

“you will manage what you want,

ALUMINIUM BRONZE PIPES.
(To the Editor of The Engineer.)
8ir,—1 shall feel much obliged to any reader who will tell me where
I can obtain aluminium bronze pimu which will be safe at 6001b. pres-

sure, the diameter of the pipes to be 10in. or 12Zia. AMERICUS,
October 6th.
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MEETINGS NEXT WEEK.

Newoastie-vpoN-Tyye AssociatioNn oF Srunexts oF THE INSTITUTION
¢« ¥ Civi. EsciNgEers. —Wednesday, October 17th. Visit to the Consett
lcom Company’s works at Blackhill, Co. Durham.

Hoir axp Dmrrier Isstrvorion oF ExcINEErs Awp Navar Arcmi-
TecT.—Monday October 15th, at 8 p m. Paper: ** Hull Steam Shipping,”
by the Presideut, F. H. Pearson,

Nowtu-EAST CoAsT [INaTITOTION OF ENGINERRS AND SHIPEUILDERS. —
Tue:day, October 16th, at 7 20 p m. Minutes of closing business meetin
for last session. Ballot for new members, Adoption of tenth anuu
repoit and financial statement. Inaugural address of President.

DEATH.

On August 81st, suddeuly, at Buencs Ayres, S.A., W. H. Morrow,
AMICE, aged 50,
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THE UNCERTAINTIES OF SCIENCE.

Some months ago we reviewed an important book,
“The Science of Mechanics,” by Dr. Ernst Mach, pro-
fessor of physics in the University of Prague. That
book gave sufficient evidence that its author is a very
advanced thinker—a man with small respect for authority
in science. In the Monist for October we find a lengthy
paper by Dr. Mach on *“ The Principle of the Conserva-
tion of Energy,” which will supply food for thought to
everyone interested in physics. This paper is remarkable
in various ways. Thus, at the outset, we have actually
an attempt at a definition of the word Energy. * The
most muftifarioua physical changes, thermal, electrical,
chemical, and so forth, may be brought about by mechani-
cal work,” says Dr. Mach. When such alterations are
reversed they yield anew the mechanical work in exactly
the quantity which was required for the production of the

part reversed. This is the principle of the conservation of

enerqy ; ** energy " being the term which has gradually come
into use for that ** indestructible something " of which the
measure is mechanical work. Thus then we see that an
advanced physicist can find no better definition for a
word in everybody's mouth than that it is an “Iin-
destructible something.” It is not work, but work is its
measure. It is not, however, with Dr. Mach's definitions
that we are concerned, but with his methods. These
appear to us to be altogether admirable. He is not
content to state ideas, or to give definitions; he goes
much further. He asks where did the ideas—or as we
refer to call them, concepts—of physics come from ? and
the result of his investigations casts a curious light into
very obscure regions. As to the doctrine or concept of
the conservation of energy, he asks where did it come
from? And he proceeds to show that the answer is
by no means so simple as it appears, and that indeed
it is in no way easy to prove that energy is really
always and at all times conserved. It is not our
purpose to follow him through his arguments: for
the present we are considering only his conclusions.
Page by page we find the words, ‘Not proven.”
He takes argument after argument, authority after
authority, and shows that there is a reason why each and
all break down somewhere or in some point. He shows
that one of the strongest arguments in its favonr is based
on the assumed impossibility of producing * perpetual
motion,” which assumption is in turn based on another,
that all forms of energy are modes of motion, concerning
which he says, ‘‘ Intelligible as it is, therefore, that the
efforts of thinkers have always been bent upon the
‘reduction of all physical processes to the motion of
atoms,” it must yet be affirmed that this is a chimerical
ideal. This ideal has often played an effective part in
popular lectures, but in the workshop of the serious
inquirer it has discharged scarcely the least function.”

We have said enough, perhaps, on this point to show
what manner of thought Dr. Mach puts before his readers
on one question. But he is much more audacious in his
method of dealing with thermodynamies, and to his views
on the subject we direct particular attention. Dr. Mach

ives & most simple and lucid exposition of what Carnot
gid and did not teach, and he explains very clearly the
nature and truth of the work done by the Thomsons,
Joule, Mayer, and others. It having been shown that
heat was not a substance, the question was asked—What,
then, is it? The answer, as is well known, is that it is a
mode of motion that has been accepted implicitly for
years by students as demonstrably true. Dr. Mach
hastens to prove that it is not demonstrably true at all,
and, more suo, he asks: Where did the concept originate?
““ The generally accepted notion of a caloric, or heat-stuff,
was strongly agﬂ.ken by the works of Mayer and Joule,
If the quantity of heat can be increased and diminished,
people said, heat cannot be a substance, but must be a
motion. The subordinate part of thisstatement has be-
come much more popular than all the rest of the
doctrine of energy. But we may convince ourselves
that the motional conception of heat is now as unessen-
tial as was formerly its conception as a substance. Both
ideas were favoured or impeded solely by accidental
historieal circumstances. 1t does not follow that heat is
not a substance from the fact that a mechanical equiva-
lent exists for quantity of heat. We will make this clear
by the following question which bright students have
sometimes put to me :—Is there a mechanical equivalent
of electricity, as there is a mechanical equivalent of
heat ? Yes, and no. There is no mechanical equiva-
lent of quantity of electricity as there is an equivalent
quantity of heat, because the same quantity of electricity
has a very different capacity for work, according to the
circumstances in which it is placed; but there is a
mechanical equivalent of electrical energy. Let us ask
another question. Is there a mechanical equivalent of
water ? No. There is no mechanical equivalent of
water, but there is a mechanical equivalent of weight of
water multiplied by its distance of descent.”

Dr. Mach here explicitly states a circumstance which
must be taken count with in all attempts to identify heat
and electricity. That is to say, our existing concepts and
definitions based upon those of heat and electricity are
fundamentally different. Once more Dr. Mach asks why
this difference in conception ? and he answers, ** The
reason is purely historical, wholly conventional, and, what
is still more important, is wholly indifferent.”” This, he
proceeds to prove, and concludes his argument with the
following pregnant statement: — *“ When we wonder,
therefore, at the discovery that heatis motion, we wonder
at something that was never discovered. It is perfectly
indifferent, and possesses not the slightest scientific value,
whether we think of heat as a substance or not. The
fact is heat behaves in some connections like a substance,
in others not. Heat islatent in steam as oxygen is latent

in water.” We have quoted at considerable length,
becauge without quotation we have found it impossible to
do full justice to Dr. Mach’s views. Even now we have
left essentials unnoticed. The brn_n.d fact, however, to
which we would direct attention, 1s tl_lﬂ:t a man of Dr.
Mach's attainments should advance nglmnnﬂ which are
so directly opposed to a great deal of the teaching of the
present day. He brings fundamental modern concep-
tions of heat to the test and he finds them unsatisfactory.
The very root of thermodynamics becomes under his
hands one of the uncertainties of science. Our readers
will find in the remarkable letter by Col. Basevi, whlqh
we print this week, another example of the uncertain
foothold which men find in this path of science. It has
often been stated that though men believe in the kinetic
theory of gases, they know it is not true. Col. Basevi
advances arguments which make it more difficult
to believe in it than ever. On all sides we find men
inquiring, thinking, revising, and on all sides upsetting
received theories and notions concerning the nature of
things and processes. Such inquiries are no doubt dis-
tasteful to many persons, but they mean progress so long
as they are conducted in a proper spirit. Yet the student
of science will do well to bear in mind the words of a
very eminent lecturer cf physiology. * The statements
I have made to you, gentlemen, I have every reason to
believe to be wholly untrue, but you must learn them,
because if you do not you will not be able to pass your
examinations.”

CANALISATION OF RIVERS.

Waex in classic days a river conducted itself in such a
manner as to become a source of danger to the people
and lands adjacent to its banks, its behaviour was attr-
buted to the offended majesty of its tutelar divinity.
The hydraulics of rivers are assumed to be under similar
controlin China even now. Although the French have a
proverb, Rien n'est sacré pour un sapeur, and it must
also be admitted that the modern engineer has no par-
ticular regard for ancient fluvial deities, yet he is not
indisposed to try gentle measures when dealing with their
wayward changes. As a proof that the belief in a presi-
ding genius prevails among eastern people, may be
mentioned the statement that when the first railway
bridges threw their shadows over the sacred streams of
Hindustan, bouquets and garlands of flowers were freely
dropped from the locomotive, as an offering to the river
god, into the waters below. Apart alike from ancient
mythology and Hindoo superstition, there is one fact,
which in connection with our subject cannot be over-
looked. It is the universal consensus of hydraulic
engineers that in projecting works for the improvement
of rivers, the natural physical features of the water-
course should be interfered with as little as possible. It
matters nothing for what especial purpose the particular
works may be undertaken, whether forirrigation, drainage,
prevention of floods, canalisation or water supply. That
rivers resent—so to speak—the alteration or diversion of
their natural beds, has been shown by more than one
example in India. There are not wanting instances in
which, after a new cut has been made, bridged over, and
the water let in, the river in one night has returned to its
former channel and breached the embankment, leaving
the new waterway high and dry. It is clearly preferable
—in popular language—to coax than to force a river.

While engineering works belonging and even essential
to the canalisation of a river are frequently common to
other improvements, the distinguishing characteristic
of that operation is that itis undertaken, if not altogether,
yet always in the interest of navigation. A river may be
considered to be canalised when its normal condition at
low water has been so altered by the carrying out of
works in its channel as to permit of its navigation by
boats which were previously unable to ascend it. This
definition applies more particularly to the tidal compart-
ment of a river, but if least depth be substituted for low
water, it will be sufficiently correct for the upper, or
river compartment proper. Some engineers regard the
term canalisation as inappropriate to the improvement
of rivers unless executed under certain conditions. They
do not consider it applicable to the improvement of
a navigable stream in which the works undertaken
to guide and regulate the channel are solely of a character
which will allow of its contours being preserved by the
scouring action of the water. A curious example of the
self-canalisation of a river was afforded some years ago
through the agency of flood waters, which ultimately
culminated in the establishment of a new outfall for the
Vistula. An accumulation of ice, attended by a conse-
quent damming back of the water, led to the blocking-up
of the stream leading to the existing outlet. The obstruc-
tion continued to increase, until the pressure became so
great as to break through a protecting embankment. The
result of this ‘ directing the great sources of power in
Nature " was, contrary to what generally obtains, emi-
nently satisfactory. It constituted a Be{I-mﬂ.dﬂ- “ river
navigation,” and, as will be seen, was in every sense con-
ducive to ** the use and convenience of man.” It appears
that, previously to this fortuitously favourable incident,
the engineers of the Government had repeatedly recom-
mended the execution of works the very raison d'étre of
which was, with the addition of other artificial measures,
to secure the accomplishment of what Nature had so
beneficently effected. This felicitous though somewhat
forcible method of forming a new outfall for the river
enabled a long reach of it to be canalised to great advan.
tage. Subsequently lock gates were constructed near the
junction of the main stream and the self-created branch
leading to the new outfall, which now fulfils the duty
formerly devolving upon the old outlet—namely, that of
affording a passage to the {8, which, brought down by
the waters higher up stream, finds its way eventually to
the sea. In a strategic point of view the works thus
opportunely thrust upon the Government have been
equally productive of good, as they very materially con-
tribute to a successful defence of Dantzic in the event of
its being invested by a hostile army.

The chief difference between a canal and the canalisa-
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tion of a river is that whereas the former, in the strict
sense of the term, is wholly artificial, the latter is not.
It is, however, rare that a canal, during its entire course
from one end to the other, comes under this definition.
In some parts of its route it usually utilises the services
of stretches of rivers canalised to render them equally
navigable, and also freely avails itself of the extensive
area of waterway afforded by the lakes which intersect
its path. A familiar instance is afforded by the Caledonian
Canal, very much out of date at the present time, which
has thirty-eight miles of lake navigation. Most of the
principal French canals are constructed in order to effect
a Junction of two separate river systems—such as the
Rhone and Rhine, the Loire and the Sadne, the Scheldt
and the Somme, and the Seine and the Rhione. In Italy
we have the Cavour Canal uniting the Po and the Tessin.
In America there are canals forming a continuous water-
wn.tiv between individual rivers, between separate lakes,
and also between lakes and rivers—as, for example,
between the Potomae and the Ohio, the Delaware and
the Hudson, Lake Erie and the same river, and Lake
Michigan and the Illinois. Lake Ontario, in Canada,
joins the St. Lawrence at Montreal ; and that magoificent
stream is, by similar means, placed in communication
with the Ottawa. This compound system of navigation
i8 not restricted solely to inland or fresh water canals,
but extends as well to those of a maritime character.
The Suez Canal has a portion of its course through the
Bitter Lakes.

As a rule the chief point to be attained in the canalisa-
tion of a river is to increase the available draught of
water, and in nine cases out of ten it becomes necessary
to attack the bed of the stream. Something, no doubt,
can be frequently accomplished by cullateraﬁ operations,
which consist in training, regulating, widening, and other-
wise generally improving the course of the river, but it is
rare that even a combination of these ameliorating
measures will of themselves be effectual in producing
the highest possible degree of navigability. Given a
channel of a certain width, depth, and velocity of current
as sufficient for the purposes of navigation required, the
object, after having once constructed it, is to maintain it.
In those cases in which * collateral operations,” assisted
solely by the natural scouring power of the stream, are
sufficient to ensure the constancy of the necessary condi-
tions, the river, although rendered navigable by these
means, is not, as has been already stated, considered to
be canalised in the full and distinct signification of the
term. It is evident, therefore, that the canalisation of a
river goes far beyond the mere control and regulation of
its course and current, and simply furnishing facilities
for navigation. The channel of a river, in which the bed
is of rock, or of any material unattackable by erosion,
or one in which all natural erosion has ceased, can be
rendered navigable to a certain extent by the construction
of the somewhat minor engineering works already
instanced. It is true that even with these favourable
conditions of a regular and normal volume of water, and
with an assured stability of channel, both in dimensions
and configuration, the question of floods arises, which
has more immediate relation, not to the lowest, but to the
highest level, at which navigation can be kept open.
This constitutes one of the three vertical data to be
observed by the engineer engaged in works of the de-
geription under notice. The other two are the highest
flood and the lowest drought level. Unless the process
of denudation, or natural erosion has ceased to take effect
the bed of the river channel remains unstable, and may
shift at any time in obedience to 16#l action. Under
these circumstances, it is not advisable to trust to minor
works to ensure the regular navigation of the waterway,
as although successful at first, they are extremely unlikely
to prove of any permanent value. The only method by
which the navigation of a river can be improved, under
these conditions, in a substantial and durable manner, is
by canalisation,

Experience has determined, although the conclusion
appears a little irrational, that straight reaches, except of
comparatively insignificant lengths, are not to be recom-
mended. As a consequence, therefore, in those examples
in which the original shore lines are rectilineal, or nearly
g0, it becomes necessary to alter them. DBut in adopting
a different system of setting out, it is, in aceordance with
the principle laid down at the commencement of our
article, incumbent upon the engineer to retain, as nearly
as circumstances W'LH permit, the existing conditions of
the banks. The chief feature of one of the new systems
introduced on the Continent consists in the abandonment
of the arc of a circle and the employment of a curve in-
creasing in curvature from the tangent points towards
the middle, and increasing again from this point to the
following tangent.

In addition to the construction of the locks, dams, and
other necessary works, the canalisation proper of a river
is always accompanied by dredging operations, frequently
npon a scale of considerable magnitude. When the
inequalities have been levelled and a new channel created,
in order that its course should be accurately maintained,
the trace of it should be set out, not by straight lines and
arcs of circles, which always present more or less abrupt
changes of direction, but by arcs of a curve termed by
French engineers sinusoide. The great extent in the
variation of the radius of this curve, and the continnity
which it presents in this variation, has been the cause of
it having been very much adopted abroad in the canali-
sation of rivers, and in instances where the rectification
of the normal configuration of the channels was con.
cerned, It was so employed in connection with the
works attending the improvement of the river Rhone.
It may be noticed that this is also the eurve which would
graphically represent the variations in the currents,
generated under certain conditions in a single coil.

It is unnecessary to mention examples of the canalisa.
tion of rivers. Our own Mersey, Weaver, and other
streams were canalised, after a fashion, more than a
century and a half ago. But there is one example
whiech we shall guote, not mere'y on account of

ite importance and magnitude, but for the prac-
tical bearing it has upon the subject of our article,
and the explicitness with which it corroborates the
real meaning we have attached to the title. We refer
to * The Danube Regulation Works,"” described and illus-
trated in Tae ExcINEER of June and July last. Without
needlessly recapitulating, it may be stated that the two-
fold object in view was, first, to do away with the small
depth at low water; and secondly, to check the high
?eﬁmitiea, so as ultimately to ensure free navigation
through the cataracts of the Lower Danube. To accom-
plish this result it is intended to deepen the navigation
channel through the cataracts with a bottom width of
200ft. and a depth of nearly 7it. below the lowest drought
level. During the construction of the canal through the
Iron Gate this depth was increased to 10ft. The manner
in which the canalisation of this portion of the Lower
Danube was effected, and the machines employed in
executing the different works, point out unmistakeably
that, both in extent and purpose, they far exceed those
ordinarily applicable to the mere training or improvement
of a river.
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THE DROUGHT IN SCOTLAND.

TrE past month of September has been the driest expe-
rienced north of the Tweed for over a century, icularly
in the West of Scotland, where the total rainfall for the
month averaged only seventeen hundredths of an inch. Such
abnormal dryness, in a district notorious for a too abundant
rainfall at all seasons of the year, has naturally had a potent
influence on the water supply. The wet weather generally
prevailing during the summer has enabled the large towns to
face the autumn scarcity with full reservoirs, and such places
have not suffered appreciably, but smaller towns in many
parts of the country have been put to considerable straits,
while the numerous residential places on the Firth of Clyde
were almost without exception left without potable water.
From Gourock to Stranraer on the one shore, and Kil-
kriggan to Campbelton on the other, an acute water famine
prevailed, necessitating the departure of visitors, and entail-
ing great hardship on the natives, who were reduced to
carting scanty supplies from distant lochs and streams.
Nothing approaching such an universal scarcity has been ex-
perienced since these towns and villages came into existence,
though in 1887, and also last year, there were periods of
remarkable drought, which tested the resources of the great
towns and cities severely. It appears, then, that the dry
spell of last month possessed some unusual features, causing
it to be specially felt by places depending on a direct hill
supply for water. On turning to the records of the Ben Nevis
summit observatory, we find that last month had the smallest
rainfall of any month since the observatory was built in
1883. Under usual conditions the rainfall at the summit of
the mountain greatly exceeds that at the sea level, but during
the past month it was for the first time on record less on the
summit than at the sea level. This very unusual occurrence
explainable by the continuation of north and easterly
winds during the whole month, at once explains the rapid
failure of the water supplies of Clydeside towns. These places
are usually situated at the base of a range of hills with an
elevation of from fifteen hundred to two thousand feet.
The waters of some streams are impounded by banking
across the mouth of the glen through which it flows, a first-
class water supply, equal to all ordinary requirements, being
thus obtained at a very moderate expenditure. During
seven months of the year the mountain stream could supply
five times the water required, and even in dry weather copi-
ous and frequent showers condensed on the hill tops from the
Atlantic breezes keep the supply abundant. When, however,
a continuation of dry winds is experienced, so that even on
the top of Ben Nevis no moisture is condensed for weeks at a
time, it is evident that the system of water supply described
is extremely liable to failure, unless the storage capacity is
large. This, for the reasons mentioned, it seldom or never is,
s0 that when the feeding stream dries up the stored supply is
speedily exhausted. The remedy is obviously increased
storage capacity, and though such a phenomenally dry
September as the last is not likely to recur speedily, the abso-
lute failure of water supply, or even its probability, is o
serious a calamity that the authorities of the places which
have suffered cannot afiord to disregard its possibility.
The case of Helensburgh, the only residential town on the
Firth of Clyde which has not sufiered from water famine
during the recent drought, shows the advantage of sufficient
storage capacity. Daring the remarkably dry summer of
1887, this town suffered unpleasantly from the long continued
dry weather. The main feeding stream of the supply system,
the Ballyvoulin Burn, dried up completely, and the one
reservoir above the town, in spite of a very restricted supply
to the inhabitants, threatened to give out altogether, a con-
tingency which would have necessitated the carting of water
a distance of six miles from Loch Lomond. The magnates
took the lesson to heart, and on the advice of Mr. Wilson,
of Greenock, trebled their reservoir capacity, with the result
that at the end of last month the engineer was able to report
a full three months' supply still in store,

BRITISH MACHINERY IN RUSSIA.

AccorpiNGg to recent Foreign-office reports, the introdue-
tion of English cotton, spinning and weaving machinery into
St. Petersburg in 1893 was considerably larger than during
the previous year, and extensive orders for delivery during
the present year were taken by English firms. Itis generally
supposed by those thoroughly competent to form an opinion
on the subject, that the reduction of the duty on cotton
machinery under the Russo-German Commercial Treaty is
not likely to incroase the demand for the same, the reduction
being inconsiderable. As this kind of machinery is not made
in Russia, it must be imported to the extent of local require-
ments. Owing to the comparative lightness, the duty does
not bear very heavily on it, as in the case of boilers, paper-
making machinery, steam engines, &c¢. Although all cotton
spinning machinery came as formerly from Enpgland, the
Mulhausen district of Germany secured orders for sundry
dyeing, printing, and finishing machinery, which used
formerly to go to England. One reason for this is the lower
price of German machinery, but another and more important
one is that German makers are ever ready to construct or
alter their machinery to suit the convenience, and often
merely the caprice, of the Russian buyer whenever they can
possibly do so. Several new mills for spinning combed wool
were built, but the machinery for them was ordered in Alsace
instead of in England, The importation of paper-making

checked last summer the enormous increase in
the duties levied differentially, when it was of German
manufacture. The outlook for the present year under the
reduced duties has stimulated the importation, and there is
every appearance of a great increase in it. British threshing
machines continue to be those most appreciated by the
Russian farmers, and the demand for sets last year was so
great and sudden, that intending buyers whocame to Moscow,
not only were unable to make any purchases, but could not
get their orders executed in England. The general coonclu-
sions are that although British machinery makers fully sus-
tain their reputation for high-class articles, Russia and
(rermany sccure more business than they did previously.
For mill engines, Switzerland, a new and dangerous rival, is
coming to the front. Millowners who formerly bought
exclusively in England, placed several orders with Swiss
makers, and appear well pleased with the goods supplied.
Prices, freight, and duty are about the same, whether the
machinery comes from England or Switzerland, but Swiss
makers guarantee the consumption of steam required by
their engines for the work performed, which pleases Russian
buyers.

machinery, now ptinci'gmllj' (terman,. was somewhat
y

SHIPBUILDING IN FRANCE.

THE new law which increases the premium upon vessels
constructed in France is said to have given a very great
stimulus to the native shipbuilding industry. We referred
lately to a new yard that had been established at Rouen,
where enough contracts have been entered into to keep the
hands employed for several months to come, and now a
similar success has been achieved at Nantes, where the con-
struction of a maritime canal, and the deepening of the port,
have allowed of vessels drawing more than 6 metres of
water ascending thereto. Last week the lannching of the
eruiser Descartes, the first war vessel constructed at Nantes,
was made the occasion of a general holiday, and in the
speeches which followed the ceremony the directors and other
officials of the Société des Chantiers de la Loire spoke of the
great possibilities that were now opened up to Nantes as a
shipbuilding centre. The Descartes has a length, over all, of
96 metres, and a displacement of 4000 tons. It will be
entirely completed at Nantes before proceeding to Brest,
where it will receive a powerful armament. Besides this
vessel the Société des Chantiers de la Loire have other
vessels in hand for the marine, including the armoured coast
defence vessel Valmy, the first-class battleship Massena and
the cruiser d'Assas. They have also building four large
sailing vessels, of which three of 4200 tons each are to be
constructed for MM. Bordes, of Bordeaux. The company
expects to enter into several other contracts shortly, so that
the 3000 hands employed at Nantes, St. Nazaire, and St. Denis
will be kept busily engaged fora long time to come. This result
is considered to be all the more satisfactory in view of the
exceedingly low freights, and it is thought that as these
become more profitable a still further impulse will be given
to the native shipbuilding industry. According to the
builders this result could not sibly have been attained if
foreign-made vessels continued to rcceive the half premium,
but the owners themselves entertain the contrary opinion, as
they consider that the premium hardly compensates them for
the increased cost of the vessels.

LITERATURE

Ueber Vorkommen und Gewinnung der nutzbaren Mineralien
in der Sildafrikanischen Republik — Transvaal — unter
besonderer Berilcksichligung des Goldbergbaues. By
BERGRATH ScHMEISSER. Dietrich Reimer, Berlin. 1894,

Tue work now before us, which is practically an account

of the gold mines and other mineral industries of the

Transvaal, is certainly in many respects the most valuable

contribution that has yet appeared to the already ample

literature devoted to this subject. Besides the importance
to which its intrinsic merits entitle it, it deserves special
attention from Englishmen, seeing that it is fraught with

a number of instructive and incisive lessons for us, which

we should do well to take to heart.

It appears that the Prussian Government, having
regard to the repeatedly expressed opinions of statisticians
that the gold supply of the world is rapidly falling below
its requnirements, resolved to send a mining engineer to
the Transvaal to investigate the position and probable
development of the gold production of that country.
Herr Schmeisser was accordingly sent out, and the
book now before us is the result of his studies. Although
British interests in the Transvaal are beyond compari-
son, more important than German, and the ties that
bind us to South Africa are far stronger and farther
reaching than the somewhat indirect Prussian connections
with that part of the world, yet we find the German
Government freely taking upon itself the duty of study-
ing this new goldfield, whilst our Government has never
even thought of such a thing, and probably never will,
all our knowledge of African gold mining being due to
private initiative. It is evident thatthe German Govern-
ment does not consider that it has done its whole duty to
the mining industry of the country, when a local post.
master has been appointed inspector of mines; nor does
it look upon a successful political canvasser as superior
to a trained scientist for the carrying out of such dlzleties.
In England, however, we do things differently, and the
attitude of our Government towards mining and manu-
facturing industries cannot but suggest the reflection that
whilst party Government has its advantages, it has draw-
backs that pretty well balance them.

Not only does Herr Schmeisser’s book teach us alesson
in its mode of inception; it is equally instructive in
its mode of execution, and is an admirable example of
German thoroughness. The first chapter is of merely
general interest, giving a brief account of the geograpby,
history, and constitution of the Transvaal. With the
second chapter, the geognosy and geological description
of the country are commenced. The author gives a brief
account of the various formations that occur in the
Transvaal, and of their relations to each other. Although
necessarily still very imperfect, this sketch gives an
excellent outline of the broad geological features; and
though errors of detail doubtless exist, the author’s
general conclusions will probably be found to be correct
when fuller details are available for a systematic study of
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the subject. Herr Schmeisser has not only utilised the
observations made by others, he has contributed largely
to our knowledge of Transvaal geology by his own
researches.

Commencing with the lowest sedimentary formation,
the Swazischists, and the gold veins contained therein, it
1s worth while noting that he looks upon the S8heba reef
as & true reef, whilst most previous writers on this subject
seem rather to have held the view that it is an altered bed.
His opinion on this reef may be gathered from the following
quotations : ** The footwall is sharply defined, the hang-
ing wall less so, because the deposit is more or less united
to the quartzite which forms the hanging wall. Midway
between the two walls, a well marked fissure like a false
hanging wall traverses the entire deposit. . . . . .
Fragments of the country rock from the hanging wall
side are of common occurrence in the body of the vein.
« + + « The mode of ocecurrence of the Sheba deposit,
its great width, and the presence of large horses of the
hanging country rock, justify the inference that this is a
composite vein, that is to say, a vein formed by the simul-
taneous opening of several fissures within narrow limits,
and the destruction of a part of the rock-masses that
separated them.” The various other gold districts in which
veins in the Swazischists are being worked, namely,
Komati, Selati, Letaba, Molotsi, Houtboschberg, Mara-
bastad, are all dismissed in a few words, commensurate
with their present trifling importance, and then the gold
districts of the Kaap series of rocks are approached, the
first place in which is naturally taken by the Witwaters-
rand deposits. Herr Schmeisser is careful to point out
that these are bedded deposits, although in describing each
bed, he subjoins the name of the * reef " by which it is
conventionally known. The entire * reef " series is fully
described, and a capital table given of the various mining
companies in the order in which they are situated along
the main reef. I'or the first time we have a really
exhaustive scientific description of the constitution of the
famous Witwatersrand conglomerate. According to our
author these are true quartz conglomerates, the pebbles
being cemented by a mass of granules of the same quartz
held together by a binding material of greyish-blue or
green colour when undecomposed. The quartz pebbles
consist but rarely of individual erystals; they are mostly
rather coarsely crystalline, rarely microerystalline aggre-
gates, the granules showing no definite system of
co-ordination. The quartz contains but few solid inelu-
siong, but an extraordinary number of fluid ones, arranged
in approximately parallel planes, so as to give sections of
the quartz a streaked appearance. The microscopic
structure of these pebbles, as well as their frequently
flattened outlines, point to strong mechanical action, in
all probability due to pressure, the effects of which
are also seen in the cementing material. This latter
contains, in addition to small grains of quartz, the
following minerals :—Pyrites, magnetite, zircon, rutile,
muscovite, chlorite, secondary quartz, and native gold.
In one specimen tourmaline was found. The pyrites,
the most abundant mineral next to the quartz, is a
primary constituent of the conglomerate. "The gold is a
secondary component, and is not of alluvial origin, as is
shown by its erystalline form, and the mode of its distri-
bution in the conglomerates—it never occurs, properly
BEaaking. enclosed in the quartz. When 1t is found in
the pebbles it is always in a thin fissure or seam in them.
It is evident from the above synopsis that the results of
this research have given data of great value in deter-
mining the probable permanence in depth of the Wit-
watersrand auriferous conglomerate beds. Herr Schmeis-
gser's calculations as to the probable duration of the
working of, and the amount of gold available in the best
known portions of the Witwatersrand goldfields were
published in the German ‘' Reichsanzeiger' for Feb-
ruary, 1894, and were almost immediately translated
into English. The results of these calculations will
probably be fresh in the memory of our readers, and we
need not therefore refer to them again.

The remaining goldfields of the Kaap formation, namely,
those at Klerksdorp, Vryhied, and Lydenburg are briefly
described ; the latter perhaps not quite so fully as their
geological, apart from their industrial, importance might
gseem to merit. There is also a brief account of the coal
geams that are worked in certain of the Karroo forma.
tions, and amention of other mineral ocenrrences—notably
those of silver—closes this valuable chapter.

The third chapter comprises an account of the mode of
extracting the various metals and minerals. It contains a
short but fairly correct history of the rise and progress of
mining in the Transvaal, and an excellent summary of pre-
vious legislation on the subject and of the existing gold law.
The methods of mining are next described, and then the
system of stamping and gold extraction. This is perhaps
the weakest portion of the whole book, as many details of
importance are omitted, and a few inaccuracies have crept
in. It is interesting to note that the author estimates
that during 1893 there were, on an average, 1955 heads
of stamps at work in the Rand, and that their average
crushing capacity was three tons per head per diem. He
also refers briefly to other ecrushing machinery, concluding
his pa.rs.grnﬁh on this subject with the pregnant remark
that ‘‘ the Huntington mill at the Wolverdon Gold Mines
near Klerksdorp only ran for two days.” A few pages are
devoted to an account of chlorination and of the cyanide
process. The description of the latter is good, but con-
tains nothing novel. With regard to the machinery em-
ployed on these fields, our author states:—* The whole
of the colossal requirements of the Transvaal as regards
machinery is supplied by English and American manu-
facturers; but few German manufacturers or contractors
are represented in Johannesburg. Hence, English and
Awmerican makers are so busy that they cannot themselves
execute the orders, but are compelled to oblain assistance
from Germany. The Buckau Machine Works were lately
building a 600-horse power driving engine to the order of
Messrs. Fraser and Chalmers, of Chicago, for the stamp
mill of the City and Suburban Gold Mines, near Johannes-
burg.” The italics are our own,

The work concludes with a series of valuable tables,
showing the output and financial position of the various
Transvaal gold mineg, and with a number of maps showing
the general position and features of the various goldfields.

As we have already said, this is by far the best work on
the snbject we have yet seen, and perhaps the only one
that can be considered as a serious scientific book. There
are, nevertheless, one or two points on which we are not
at one with the author. We cannot, for instance, admire
his inclusion of all weathered rocks within the compre-
hensive term of Laterite, the same name being applied
indiscriminately to weathered diorite and to weathered
stratified rocks. It may be convenient to call the various
deposits treated by hydraulicking at Spitz Kop, Rosshill,
and Lisbon, Berlyn laterite, but it is certainly not scientific,
and as regards the last-named property absolutely in-
correct, even with the very elastic meaning here given to
the word. Again, we cannot agree in the opinion here
expresssd that closer concentration by mechanical means
—the German system of close dressing—is beyond doubt
desirable. The author ascribes its absence to the in-
fluence of American mining engineers, who, he says, are
not acquainted with such accurate dressing operations in
their own country. We are not concerned in defending
the American as against the German system of ore dress-
ing ; on the contrary, we hold the latter to be, generally
speaking, the better. But in treating gold ores, too many
dressing operations must be avoided if float gold is not to
be lost, and we ourselves do not look for any improvement
in the treatment of tailings in this direction. Nor do we
agree with the condemnation of Frue Vanners, for the rea-
son that they make only two classes and no middlings; this
may not suit the ordinary concentrator, but it is, on the
contrary, precisely what the gold miner wants. He only
wants two classes—clean concentrates containing all the
gold, and clean tailings containing none. Experience so
far is against carrying dressing operations too far in the
case of gold ore, although a certain degree of sizing would
no doubt be found beneficial. Werather venture to think
that the attention of gold-mining engineers will be directed
in the near future to the question of treating all the tail-
ings direct as they leave the plates by some chemical
process that shall remove the gold left in them after
amalgamation; and we believe that such a process is
quite within the bounds of engineering science.

In conclusion, it remains only to say that all engineers
are greatly indebted to Herr Schmeisser for having pro-
duced such an admirable work on a subject of general
interest, as well as to the German Government for having
given the incentive to it, and as we are not likely to get
ﬂ.nyt.hin%ﬂf the kind done for us in this country, we hope it
will not be long before the work will appear in an English
dress that will make it readily MEEEE]EIE to the mass of
English engineers who would be glad of an opportunity of
studying it. It is, however, to be hoped that any English
translation will be furnished with a good alphabetical
index ; the absence of any index at all is a very serious
blemish on the present work.

Continuons Current Dynamos and Motors. By Fraxg P.
Cox. New York: The W. J. Johnston Co., Ld.

Electric Light Fitting. By Jorx W. URQUHART.
Crosby Lockwood and Son.

Flectro- Magnetism and the Construction of Dynamos. Vol. 1.
By D. C. Jacksox, New York and London : Macmillan
and Co. 1894,

TaE work upon dynamos by Mr. Cox is intended as an
elementary treatise for students, and is really a valuable
book. It deals with no particular type of machine, but
is a general consideration of the laws governing the
design of direct-current dynamos and motors. The book
is not burdened with cuts of the external appearance of
machines, but discusses the principles which underlie
the design of the separate parts. It is only assumed
that the reader has a knowledge of algebra and of the
elements of geometry. After describing the systems of
measurement and the theory of the production of
current, the author proceeds to calculations appertaining
to the magnetic circuit, and deals first with the deter-
mination of the induction by the methods of Gisbert
Kapp and of Drs. J. and E. Hopkinson, of which the
author prefers the latter method. In the following
chapter, the theory of winding, losses, &c., are discussed,
and important use is made throughout of the system of
plotting curves to represent results.

A good feature in the book is the practical application
of the principles and formulie which Etwe been discussed
to the actual design of dynamos and motors. The
author supposes the case of a 200-light dynamo required
to develope 110 volts at a speed of 1500 revolutions per
minute, and very clearly explains his method of caleula-
tion. The last two chapters of the book are devoted to
the action of steam in an engine, which is, of course, a
subject which should be known for dynamo testing. In
a table of belting, in the form of an appendix, we note
that the author uses the word * strain” throughout
where he means ‘‘ stress.” The book should be of con-
siderable interest to young draughtsmen in the offices of
dynamo builders.

Mr. Jackson is the professor of electrical engineering
in the University of Wisconsin, so that we are able to
compare two American methods of treatment with one
another. This work has been developed from the lectures
delivered by the author to his classes in dynamo con-
struction, No special machines are described or illus-
trated, and only continuous current types are dealt with.
Alternating work will be dealt with in a subsequent
volume. A knowledge of the calculus and trigonometry
is required to understand parts of this work. ;

In his deseription of experimental methods for the
determination of the magnetic properties of iron the
author alludes to a modification of the Hopkinson
apparatus made by a Mr. Burton for the laboratory of
the Univarait& of Wisconsin, the magnetising coil being
placed upon the yoke instead of on the test piece.

Ewing's work is followed, and the results obtained are
plotted. Both this work and that of Mr. Cox are very
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well printed. The author pays a great deal of attention
to compensation for cross turns, and alludes to a number
of different designs of winding. From the point of view
of the Professor, he appears to desire to sort machines
into families and species, and to fit each type with its
special formulie., Perhaps it is too much to say that
some Professors are interested in the various types for
the sake of the pleasure of producing formulwx, but the
commercial aspect of the question is distinctly absent
from the greater part of the work. _

Mr. Urquhart has written several books upon electiical
subjects; they are descriptive works, not dealing with
formula or analysis at all. No mathematical know-
ledge is needed to read them, and the author writes
for the intelligent workman engaged in electric light-
ing, or training for it; he claims the book to be the
notes of a practical electrician. We see that the usual
allowance of breadth of belt is said to be lin. per
horse-power, for belting moving at a speed of 1000ft. per
minute. This is certainly on the safe side, as few belts
come up to this requirement in practice. The rule is
stated to apply to belts from 8in. to 12in. in width. The
brush-moving device spoken of as suggested by a Mr, R.
Tatham was patented some years ago by Mr. Druitt
Halpin, and we believe was used in several cases. The
practical directions concerning care of the dynamo and
attention to the commutator, re-wiring, &c., are well
written, and the notes asto attention to alternators are very
valuable to dynamo tenders. Ininstructions for testing the
insulation of electric wiring, the author alludes only to the
Wheatstone bridge method, and describes in detail the
method of using the Silvertown set. Thisis, of course, very
useful for telegraph work and cases in which a low poten-
tial will eventually be used, but it is not nearly so satisfac-
tory, in our opinion for circuits which will be supplied
from the public mains, where a magneto machine and
Evershed ohmmeter are distinetly preferable,

In his chapter upon the lighting of ships the author
gives some useful hints, and recommends screw socket
lammps. We have often thought it strange that in the
United States the screw socket should be practically the
only type in use, while here the pin socket is almost the
only one employed. The explanation adduced by some
electricians, that screw socket holders tend to slack back
from vibration, can have little point if this pattern is
considered best for steamships,
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THE LATE MR. J. H. OSBORNE, C.E.

Tue death is announced at his residence, Summerseat,
near Philadelphia, of Mr. John Humfrey Osborne, who has
been a prominent civil engineer in the United States for over
balf a century. He was born in Dublin, September 30th,
1818, being thesecond sonof R. D. B. Osborne, barrister-at-law,
and Lucy Caulfeild, only daughter of John Humfrey, of
‘ Killerig,”" co. Carlow, and was a direct descendant of Sir
Edward Osborne, of Ashford, Kent, Lord Mayor of London,
1583, and of his grandson, Thomas, first Duke of Leeds. Mr.
Osborne was educated at Mr. Richard’s school, Bathampton,
and on leaving school travelled widely, visiting Australia amon
other countries. In 1839 he went to the United States, an
became confidential secretary to Mr. |Wirt Robinson, chief
engineer of the Philadelphia and Reading Railroad. From
that time be threw himself ardently into the profession of
engineering, and rose to be chief assistant in 1843. Three
years later he was appointed chief engineer of the Philadel-
phia and Reading Railway, but resigned that position later
on to join with his brother, Mr. R. B. Osborne, in the con-
struction of the Waterford and Limerick Railway. Return-
ing to the United States in 1850, he was appointed to the
Ogdensburg and Lake Champlain Railway, and the next year
took charge of a portion of the construction of the Southside
Railway in Virginia. From 1852-3 he was superintendent of
the Richmond and Danville Railway, and on resigning that
post, to become associate chief engineer and superintendent
of construction of the Camden and Atlantic Railway, was
presented with a massive service of plate as a mark of the
affection and esteem in which he washeld. After theopening
of the Camden and Atlantic Railway in 1854 Mr. Osborne
becameits general superintendent, butresigned four yearslater,
to take charge of the construction of the most difficult section
of the Lebanon Valley Railway through the counties of Berks
and Lebanon, Pennsylvania. In spite of great difficulties
Mr. Osborne completed this work to the day and publicly
received the congratulations and thanks of the president and
board of directors. In 1858 he also rebuilt the Quakake
Railway, uniting the Lehigh Valley, Black Creek branch,
with the Catawissa Railway above Tamaqua, and with his
brother, Mr. R. B. Osborne, made a survey for the continu-
ance of this line into the Mahanoy coal fields, In 1873 he
also undertook with Mr. R. B. Osborne an extensive baro.-
metrical survey for the Shenandoah Valley and Ohio Railway
from Harrisonburg, Va., over the Great Northern and inter.
vening mountains, crossing the Alleghanies into the Valley
at the head waters of the Gireenbriar River. Mr. Osborne
continued from time to time to take an active part in his
profession to which he was t devoted, but for the past
twenty years practically lived /W retirement at his country
place Summerseat, between Philadelphia and New York—one
of the oldest and most interesting residences in the United
S_}a.t-ala. The house, built over a century and a-half ago by an
English gentleman, Captain Barclay, was the headquarters
of Washington before the battle of Trenton, and the rooms he

occupied and in which he wrote many of his despatch
often visited for their historical associations, ke
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CROSS SLEEPER PERMANENT WAY, BELGIAN STATE RAILWAYS
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PERMANENT WAY: BELGIAN STATE RAILWAYS.

OF the 2000 miles of line which form the system of the
Belgian State Railways, 500 are called ‘‘International.”
There is probably no European country which has more
through traffic than Belgium. Ostend has long been the rival
of Calais for conveying English and American travellers to
Germany and Austria; whilst Antwerp, as the chief com-
mercial port of Central Europe, receives each year larger
quantities of goods in transit for these countries. Traffic
from Holland to France naturally passes through Belgium,
and the railway through Luxemburg, which nearly served as
as the pretext for a war between France and Prussia in 1868,
l:Ell‘lLE long been considered one of the main highways of

urope.

Before 1880, the rails used on all )?95 belonging to the
Belgian Government weighed 76 1b. to the yard. The sleepers
were of creosoted oak, half round, 10in. diameter, and 8ft. Gin.
long, and there were ten of them to a 30ft. rail. Ordinary
flat fish-plates were used, with four bolts. As the traffic
became heavier, it was requisite to increase the strength of
the permanent way. The section of rail was not changed,
but in 1881 twelve sleepers were substituted for ten, and soon
afterwards angle fish-plates, instead of flat. Meanwhile the
weight of the locomotives necessary for express trains was
continually augmented, till, in 1885, engines were being used
in which the load on each pair of driving wheels was fifteen
tons. It was then decided that the permanent way on the
sections carrying international express trains would require
to be completely reconstructed, and M. A. Flamache, Chief
Engineer of the Belgian State Railways, was authorised
to make an experiment, by re-laying two miles of the
track between Antwerp and Brussels in whatever manner
he thought best, using a rail which should weigh about
100 1b. per yard. He kept to the Vignolles section, but
adopted a rail 5fin. high, 5}in. flange, with head 2iin. wide,
and weighing 105 1b. per yard.

From experiments which he had been carrying on for
gsome time, M. Flamache decided that screws were better than
spikes, and that the form of screw shown in the drawing was

e most suitable that he could adopt. It will be observed
that the screw is cylindrical, not taper; that the pitch of the
thread is din., which is unusually large for a screw whose
diameter, measuring over the thread, is less than an inch ;
and that, instead of the upper and under surfaces of the
thread tapering equally, the former is almost horizontal,
M. Flamache's experiments led him to believe that this
form of thread not only held better, but did less damage to
the grain of the wood, than when both sides of the thread
tapered equally. The conical shape given to the underside
of the head, he also considered to be advantageous to the
stability of the line. The diameter of the sleepers has been
increased from 10in. to 1lin., and their average distance
apart is 2ft. 6in. centre tocentre. This distance is diminished
to 2ft. at the jointe, whilst the fish-plates are 2ft. 5in, long.
The rails are always vertical, and, except at the jointe, there
are plates between the rail and the sleeper.

Between Antwerp and DBrussels the track is tolerably
level ; but on some parts of the system, and especially on the
Brussels, Namur, Arlon, Sterpenich sections, there are in-
clines of 1 in 62, and even geveral of 1 in 55. On this
branch, the weight of engine and tender is 83, and some-
times 88 tons; an increase of 40 per cent. over the weight of
those formerly in use. It was calculated that a 951b. rail
would be sufficient for these engines, but the 1051b. was
adopted to allow for rust, &c.

The first section of two miles was put down on the
Brussels and Antwerp line in May, 1886. In 1888 another
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six miles was added Lo this, and as the new track was con-
sidered satisfactory, it has been substituted for the old, at
the rate of 100 miles per annum. In the latter part
of 1892 part of the permanent way laid down in 1886 was
taken up and examined. Several of the sleepers which, as
far as could be judged by external appearance, seemed the
worst, were sawn through the screw hole. In all of them
the thread was in a perfect condition, though it is caleulated
that 170,000 trains had passed over that section of the line
since the new track had been laid, including fifteen express
trains daily, and heavy goods trains, frequently with wheels
on the brake-vans worn into flats. Altogether M. Flamache
estimated that this test was equivalent to thirty years’ work
on any average contfinental line. M. ILéon Bika, Chief
Engineer of the Belgian State Railways, says that they
continue to be thoroughly satisfied with the new road, and
that the duration of t%na sleepers is much longer than they
had expected.

ON THE HEATING POWER OF SMOKE,
By R. R. TatLock, F.R.S.E, F.I1.C,, F.C.S.

IT appears to be generally understood that a large percentage
of fua]p is lost in tﬁa smoke which issnes so abundantly from
most chimneys, and random statements have been made to the
effect that the loss in heating power due to this passing away of
combustible matters in smoky furnace gases may reach as high as
30 per cent. of the whole., A little consideration, however, will
show that the loss of any large percentage of combustible matter,
and consequently of heating power, is quite out of the question.
This ma}*%e proved in two ways (1) by calculation of the two
sources of heating power as shown by an analysis of coal or dross
used for steam raising ; and (2) by actual analysis of the furnace
gases for combustible solids and gases. In the following paper are
g-iven the results of these two methods of observation, the same

ross being analysed and also employed as fuel in a works furnace,
from which smoky gases were given off which were tested for com-
bustible matters.

(1) The following 1s the analysis of the dross employed :—

(Gas, tar, &e. .. o 87-68
Fixed carbon .. .. 4997
3 T O * 40
BREY Nl oot (o B AR o b B 27
Water .. R B el o el b D 028
10000

Heating power practical) due to gas, tar, &ec. 1°16
e - = fixed earbon G40
765

The points to be observed are the relative proportions of heating
ower—represented in the analysis by the number of pounds of
water at 212 deg. Fab, capable of being evaporated to dryness by
1 1b. of the fuel—given out respectively by the combustion of gas,
tar, &c., and by fixed carbon, These are calculated according to
Playfair's well-known formula, which was practically tested on
coals intended for the British Navy, and which shows that while
1 1b, of fixed carbon is capable, when burned, of evaporating 13 1b.
of water at 212 deg, Fah. to drynese, 1 1b, of the gas, tar, &ec., will
only evaporate 8'1 Ib, From these figures it appears that in this
coal or dross the gas, tar, &c., only contributes 15 per cent. of the
total heat given out during the combustion, and that the fixed
carbon prﬂgluces the remainder, or 85 per cent. In coals with
less of the former ingredients and more of the latter, which is
commonly the case, the proportion given out by the volatile con-
stituents would be considerably reduced. It is thus perfectly clear
that even though the whole of the volatile matters—which can
alone be accountable for any loss of combustible material—escaped
combustion, there could not possibly be a greater loss of heat than
15 per cent. of the whole, even in such an extreme case as this
represents.
2) An analysis was made of the fornace gases given off during
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the hurninq of the dross, of which the results are given above,
with the following resul*s : —

Gas very smoky.

i

5'3 {

Gases almost
free from smoke

Per cent. by volume. Per cent. by volume,
o

Carbonie acid 540 835
Carbonic oxide .. .. None None
Hydrocarbons . Trace None
Nitrogen 799 799
Oxygen , 15°1 166

10000 10000

[t has been asserted that carbonic oxide is given off in consider-
able quantity when much smoke is being produced, but it does not
appear 1n this case ; and Hempel in his work on ‘‘Gas Analysis”
comes to the conclusion that little or no combustible gases are
present in furnace gases, In the volume referred to—page 205—
Hempel says, *‘ Furnace gases usually contain only carbon dioxide,
oxygen, and nitrogen. All other gases are present in but very
small amounts. In oft-repeated analyses the author has always
found only traces of carbon monoxide, methane, and the heavy
bydrocarbons,” This is in complete accord with the analyses given
above, and it may be taken for granted that the presence of car-
bonic oxide or other combustible gases in furnace gases is a most
unusual occurrence. This is quite conclusive evidence that no
appreciable loss of heat, even when the furnace gases are smoky,
can be attributed to the passing away of the products of imperfect
combustion in the gaseous form at least.

That there is loss of combustible matter in the smoke is an
undoubted fact, but the quantity seems also to be greatly
magnified in certain random statements. In the experiment
referred to above the soot was also collected during 1} hours with

the following results : —
Grains per 100
cubic feet of
furnace gases.

Carbonaceous matter .. .. .. .. .. o 80-51
Ashormineral matter .. .. .. .. +s »s < 2065
Total soot .. 51-46

It will be observed that the soot collected consisted largely of
mineral or incombustible matter. In several experiments to
estimate the soot in furnace gases, similar results to these were
obtained, and the average would come very close to the quoted
results of this special test. To find how much carbonaceous matter
was actually lost as smoke it will be necessary to know the number
of cubic feet of furnace gases given off by the combustion of, say,
one ton of the dross. If the percentage of carbonic acid in the
furnace gases is taken at 5 per cent., the total volume of these
given off from one ton dross would be about 940,000 cubic feet
measured at the ordinary temperature and pressure, and this
would contain 41 b, of carbonaceous matter and 27 1b, of mineral
matter. This would represent 1'83 per cent. of the volatile
matters—gas, tar, &c.—given in the analysis of the dross, and if
from this is now calculated the heating power according to Play-
fair's formula, it will only come to 0 057. This figure, compared
with the practical heating power—7-76—of the dross, goes to show
that the solid combustible matter of the smoke can only account
for the very small percentage of 0'74 of the total heating power
which can be obtained from the coal,

From the results of these experiments it is evident that the loss
of combustible matters in smoke is very small indeed, and that the
belief in immense loss by this cause is simply a fallacy, and is
decidedly not corroborated by experiment. In adopting methods
of removing the smoke nuisance it must therefore be borne in
mind that there is little or no gain in burning smoke, and that
other methods of dealing with the problem, such as Dulier’s Smok
Absorption process, onght also to receive consideration.

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,—
The opening meeting of the session of the above Association was
beld on Saturday last at the Grand Hotel, Colmore-row, Birming-
bham. The chair was taken by the president, Mr, E. Hazsl, and
there was a large attendance of members,
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LANCASHIRE AND YORKSHIRE RAILWAY
WIDENING AT SALFORD.

To meet the demands of increased traffic, the Lancashire
and Yorkshire Railway obtained parliamentary powers in
1800 for the widening of its line from Victoria Station,
Manchester, to Hope-street, Salford, a distance of about a
mile and a-half, and in April, 1893, a start was made with the
demolition of existing house property which would require to
be removed. As the route passes through a thickly-populated
district, it has been found necessary to destroy about a
hundred houses and shops, the old materials from which have
been utilised in the foundations of the new viaducts. We

give a plan showing the portions which are now being pro-
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segmental arch in brickwork carrying the railway across the
river Irwell. It has a square span of 102ft., and a skew s

of 105ft., with a rise in the centre of 13ft. 6in. The arch is
com of twelve half-brick rings of blue Staffordshire
bricks, with springers of Derbyshire gritstone. The abut.
ments are founded on the solid rock, which was dressed with
the helpof cofferdams. As the centreing alone for an arch of
this size constitutes a work of some importance, it was deter-
mined to test its sufficiency by constructing a model of the
centreing to scale, and app

lying various loads. A wooden

model, one-twelfth natural size, was made, having four ribs,

as shown in the Figs. 3 and 4. This was loaded with rings of
blue bricks laid dry, with the interstices filled with sand;
additional layers of bricks were added until thirteen rings
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as transportation was concerned, The tapering sections were laid
in the pI:n trench and lined ia sifu Iitﬂa hyngunlm mortar, the
hT unr of the section h.ur*n:niniI the bell for the small or :rlgt
end, the joint being made with the cement, and the outside n
pipe was also covered with the cement mortar to the depth of an
inch or more, all as far as possible at one operation, dependin

somewhat upon the size of the iu&e, the location and the genera
conditions of the work, setting of the mortar, &c.

The advantages claimed were a continuous pipe from end to end,
no matter wh*:fita size or length, of uniform strength, lined with
a non-corrosive and protective, tasteless, and innoxious cement and

narded from external injury and corrosion from acids in the soil
in which it was laid, and atmospheric influences by the same or a
similar cement covering. The projectors wholly ignored the differ-
ence in the co-efficients of elasiicity between the iron and cement,
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ceeded with, embracing about ore.half of the projected
undertaking. It will be seen that the Lancashire and York-
thire Railway runs immediately alongside of the Man-
chester and Liverpool branch of the London and North-

Western Railway, which latter has its terminus at the |

Exchange Station, while the Lancashire and Yorkshire
principal station is at Victoria. Covering an area of T}
acres, Victoria Station forms a busy nucleus of traffic; 1170
trains enter and leave it in one day, 350 of these by the lines
which are now being widened. The original station of the
Mu..ncheatar and Leeds Railway, the forerunner of the Lanca-
shire and Yorkshire, was at Oldham-road, the present site at
Hunt's Bank being privately purchased by Mr. Sam Brooks,
the vice.chairman of the company, and presented by him to
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the railway company in August, 1838. The station was
uqenad; on New Year's Day, 1844, and a junction with the
Liverpool and Manchester line was soon effected. Between
1880 and 1884 various extensions were made, and there are
now eight distinct platforms arranged in consecutive order
from south to north, and dealing principally with traffic to
and from the North of England and Scotland. The two
chief arrival platforms are placed nearest themain approaches.

The present widening passes over a number of small streets,
necessitating an nsive construction. Between Victoria
Station and the crossing of Chapel-street, a distance of about
half a mile, thirty-five brick arches have been built. They
have generally a span of 28ft., with a rise of 10ft. The
foundations are all carried down to the solid rock, which
was found at depths varying from 20ft. to 4ft. below the sur-
face. The piers are mostly lateral extensions of the old
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piers, and are built of common red bricks in lias lime
mortar, or cement mortar, composed of one of cement
to two of clean engine cinders. They are faced with blue
bricks, and ashlar quoins are provided to the street
abutments. The springers for the arches are specially made
of blue brick, as recent experience has shown tmin case of
fire the blue brick is much less liable to damage than springers
of stone, and, as most of the arches are closed in and glazed
in the upger part to serve as stores, the danger of fire is one
which it is necessary to Eu“& against. The arches are con-
structed mostly in five half-brick rings, the two soffit rings
being in blue brick, and the three outer rings in common
brick. The spandrils are filled in with common brickwork,
and the whole of the top surface is covered with 2in. of
cement concrete and a layer of asphalte. A stone string
course 24in. by 9in. runs the whole length of the face ; above
this the parapet wall is built, battered on the face, and having
two plinth courses, as shown in Fig. 2. In order to prevent
the brickwork from being damaged by drainage from the
ballast of the line, a cavity is formed in the brickwork, as
shown in the illustration, and run in with asphalte.

There are several steel bridges included in the undertaking,
the largest having a span of 63ft., and of the cantilever
type. The others no features of special interest. One
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were borne by the model without any excessive deformation,
and no fears were felt that the actual centreing would not be
strong enough for its work. This confidence was happily
justified, and the bridge takes rank amongst the largest brick
arches that have been constructed.

RUSTLESS COATINGS FOR IRON AND STEEL.*
By M. P. Woop, New York City, Member of the Society.

(Concluded from page 308.)

ONE of the most trying situations for the protection of his work
that the engineer has to deal with is in the exposure of wrought
or cast iron water and pipes, through the cinder beds or fillings
from blast furnaces, rolling mills, &¢. Pitch compounds applied
hot afford some measure of protection over that of the naked iron,
but the creep of the pipes due to changes in the temperature of
the fluids passing through them, and of the surrounding earth, the
concentrated action due to the sulphur in the cinder or ashes, the
porous nature of the covering over the pipe and in which it is
embedded, allowing the ready access of air and moisture from the
streets, ammonia, and other fumes and liquids due to the decom-
position of a score or more of different bodies, all aided by the
vibration caused by the of heavy trucks, railway trains,
and kindred causes, combine to render the problem one not easy
of solution. A thick puddle of good clay of a thickness all around
of at least one-half the diameter of the pipe, and in case of pi
under Sin. or 10in. diameter, the thickness should be equal to the
diameter of the pipe, if allowed to dry out well before covering in,
gives a good protection and aids materially whatever compound is
llr;pliad externally to the pipe. I do not know of any case where
the pipes coated with magnetic oxide by the Bower-Barff or an
other process has been tried, but it seems to the writer that if
there was any situation in which the merit of the process could be
demonstrated this is one, and it is not one of minor extent or im-
portance. The rapid destruction of the wrought and cast iron mains,
as well as the galvanised iron and lead service pipes of our water
and gas distribution systems, by electrosis brought into action by
the use of the system of pi]pau as a ready ground connection for
our extended and fast multiplying lines of electrical service, is
assuming so serious an aspect, particularly upon streets or
locations where electrical railways are in use, as to call for
serious consideration by all branches of the engineering fra-
ternity for some method of protection other than now in use,
So rapidly is the destruction progressing, that in many places
the utter prostration of the water and gas systems may be looked
for within the next decade. Pipes now affected, removed and
replaced with new, but pass the corrosion further along to other
and weaker points in the line, until the whole system is becoming
honeycombed with points ready for failure on a little change in the
ordinary working conditions. The return current from the single
wire trolley system of electrical car lines appears to seek out and
take for its ge back to the power house the pipe system con-
tiguous to the line, instead of using the ground wire connections
provided for it. The use of the electric motor now contributing
so much to the comfort and conveniences of life in the form of
electrically-driven ventilators, pumpe, elevators, and other small

wers, is rapidly extending the evil. The remed ¥y, if not provided

y the electric light, heat, and power companies in the form of
taking better or sole care of their product from its generation to
its extingunishment, will ere long be found in mulcting them for
damages so heavy that the small margin now existing between the
dividend point and a receiver will be wi out.

Some experiments on a emall scale of the Bower-Barff magnetic
oxide application to pipes and iron exposed to electrosis action,
appear to indicate its ample protective power. What it would
develope upon an extended system of gas or water service remains
to be tried. The iron pipes and connections, if protected by this
process, would still leave the lead joints and lemf service pipes ex-

d to attack., Cement joints might obviate part of the evil,

ut would render the main pipe line too rigid in withstanding
changes of temperature, and expansion joints are not to be con-
sidered in pipe lines of hundreds of miles in extent. The electrical
engineors as a body appear to have given this question only a sort
of & happy-go-lucky, or after-me-the-deluge consideration ; but the
hour is not far distant when they will be walking the floor crying,
‘“what shall we do ! instead of their water and gas brother who
is now having his innings, The protective power of lime mortar
and hydraulic cement to prevent corrosion in iron and steel
under certain conditions has been demonstrated by centuries of
actual use; yet the facts thus established are too often ignored
by the eogineer of to-day. We do not have to turn back many
es of the record book of success and failure to find a remark-
able instance of the latter, in the utter collapse of the Bayliss
patent wrought iron water pipe, that a few years ago was brought
out as an indestructible, unperishable article with a hygienic
annex, to take the place of cast iron piEe for water distribution,
The pipe in question was made of wronght iron from (Yin. to Lin.
or more in thickness, according to the size and pressure to which
it was to be subjected ; formed and riveted together in the shop or
worked to shape upon the ground from the sheets, by a portable
lot of rolls, punches, and other tools needed, into sections about
oft. or more in length; these sections being tapering, and if
shipped were packed in nest form conveniently an cheaply so far

* Presented at the Huntzlnd moeeting, June, 1894, of the American Society
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depending upon the integrity of the lining to protect the iron from
the water; this lining once broken admitted the water pressure to
the iron, the thin riveted joints of which it was impossible to caulk
tight, the pressure thus mahai‘g the external coating, which was
unable to resist but a small head, cracked and flaked it off, and the
destruction of the whole line of pipe followed rapidly, and asa
matter of course after but a short period of service, most if not all
of the lines being abandoned and relaid with cast iron pipes inside
of ten years. In general no attempt was made to coat the iron
with zinc or any coating, or to remove the scale of manufacture,
When the pipe was thrown out of the trench finally and broken
up, the outside coating came away, bringing with it the scale and
oxidation under it as a porous plaster on removal takes away all
over which it was spread. The connection of the house-service
pipes with the main line gave no end of trouble to make and keep
tight, and the whole system was a forcible illustration of the
importance of those ‘“next to nothings” that so often escape the
attention of the best engineers, and bring no end of disappoint-
ment to those who are financially responsible for the inlrotruutinn
of the new idea,

Possibly the most extended application for a single pu
of the nse of any process other than paint for the preservation
of iron and steel exposed to atmospheric attack has been made at
Philadelphia, Pa., in the construction of the iron work of the tower
of the new City Hall, now under process of erection and nearly
completed. I am indebted to Mr. F. Schumann, C E., President
of the Tacony Iron and Metal Co., Tacony, Pa., contractor for the
work, for the following data. The Scientific American also describes
and illostrates the process in the following issues, the data for
which was also furnished by Mr. Schumann:—October 22nd, 1802,
vol. lxvii., No. 17: “Aluminium Electro-Plating in Architecture.”
September 9th, 1893, vol. Ixix., No. 11: ** Electro-plating with
Copper.” This process is a double one. The first one is desi to
protect the iron from rust by an electro-plating of copper of four-
teen ounces per square foot of surface, and a finishing coat of an
alloy of aluminium and tin of two and a-half ounces per square foot,
for colour to harmonise with the stonework of the lower stories of
the tower; also to prevent oxidation of the copper into a green
coating of verdigri The process was adopted as a substitute for
paint, the periodical renewals of which would cost 10,000 dols, per
annum, the primary coat of which was to be boiling linseed oil,
in which all material was to be immersed until they had attained
the temperature of the bath. The total weight of wrought and
cast iron to be protected is about 500 tons, comprises 100,000
square feet of surface, the | single pieces being sixteen
columns 27ft. long and 3ft. in diameter, weighing 10,000 Ib. each.
These columns received the copper coating inside as well as out-
side. The outside coating, being most exposed, is a double one,
requiring two operations or baths, while the aluminium coat is
given last as the protective coating to all beneath it. The cost of
the whole process varies from forty cents per square foot to one
dollar, depending upon the shape of the piece—simple plates, rods,
angles, &c., costing the least, while curved pieces with large lugs,
flanges with core holes, cost the most, the principal expense bei
the kf:ll!ﬂﬂing, the greatest care being necessary to ensure g
WOrkK.

The capacity of the Tacony plant is about 250 square feet per
twenty-four hours of from twelve to sixteen ounce per square foot
coating ; though some recent improvements by Mr. J. D, Darling,
ma r of the plating works, has nearly doubled the capacity of
the plant, and avoids the trouble from ** spit holes,” blow holes and
stodgy places, that give a great deal of trouble to search out and
solder up. The electro-plating covering, in these cases, evidently
follows the pecualiarities of galvanising, where the smallest needle-
hole will be coated, but will not fill up the crevice. The manipula-
tion to apply the process necessarily varies with the shape and
size of the piece. Suitable cranes, trolleys, hoisting gear,
trucks, &c., being provided to handle one of the la columns
referred to, the operation of coating it is as follows:—The
column is first immersed in a tank containiog a strong solution of
caustic soda, heated by a steam coil, and i3 boiled a number of
hours to remove all the ogrma and oil due to the machining pro-
cess. It is then removed and thoroughly washed in water from a
hose, then placed in a second tank and pickled with diluted
sulphuric acid until all rust and scale are dissolved and loosened
then thoroughly cleaned with steel brushes and water and goes to
the third tank containing the cyanide plating solution, and receives
its first coating of copper, It is then removed from the bath and
transferred to another tank and given a coating of fline wax
inside, thence to the fourth tank containing an ordin copper-
plating solution, where it receives a heavy coating o copper,
about sixteen ounces to the square foot of surface. be
paraffin is then boiled off and the column enters the sixth or
aluminium tank and receives a heavy deposit of aluminium, two to
three ounces per square foot. It is then well washed with pure
water and is ready for erection. The columns and other pieces
are brought into the electric circuit by wires passing around them
like slings, and attached to a conducting brass bar over the tank.
In the cyanide tank a current density of 3 ampéres per square
foot is employed ; in the acid tank, 10 ampires ; and in the
alominium tank 8§ ampires. | te dynamos for the several
tanks are necessary, the developments being 1000 ampires at 6§
volts, 2000 ampéres at 8 volts, and 4000 at %ﬂﬂh‘

Mr. Darling’s improvements in the acid solutions enable copper
to be deposited at the rate of twenty to twenty-five ounces
per square foot in twenty-four hours, that is as malleable and
almost as smooth as rolled copper ; and mp['nr deposits one-eighth

of an inch thick, or ten pounds per square foot, been made
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in twenty-four hours. For rolled sheet ironand steel, and in rods and
shapes where tke surface is free from sand-holes, eight to ten
ounces of copper per square foot of surface will be sufficient, while
on rough cast iron or steel work fourteen to sixteen ounces will be
required. These amounts are greatly in excess of those given in
books treating on electro-plating, but practical experience shows
that the above amounts are necessary to give a protection that will
prevent any appearance of rust, and will last as long as the strue-
ture will stand. For inside work when the plating is used more
for effect than as a protection, zine, tin, or llzl‘uminium is added to
the copper bath to give a bronzs appearance, and a coat of two or
three ounces to the square foot will suffice. TLe new Bourse
building, to be erected in Philadelphia, will bave examples of both
kinds of plating. The outside ironwork, windows frames, &c , will
have a heavy protective coat of copper, while the inside worl: will
be electro-bronzed.

In France, when mppu:ﬂglntiug to protect iron was first used,
the copper was not deposited directly on the iron, but on a coating
of varnish, rendered conducting with plumbago or powdered cop-

r, applied to the iron surface nncF allowed to dry. This was

one to avoid the difficulties of cleaning the cast iron and the use
of two solutions in depositing the copper ; as the article, after the
varnish was dry and the plumbago applied, was placed directly in
the acid solution. This method gives a coating that is not firmly
attached, and is liable to be torn off by mechanical injury. The
lamp-posts of Paris and the beautiful fountains of the Place de la
Concorde and the Place Louvois are examples of this method.
The method used in America deposits the copper directly on the
iron, and the article so plated may be bent and twisted into any
shape without detaching the copper deposit. As itis often asserted
that l_luminiutu mnnutﬁm deposited from an aqueous solution, the
following information, furnished by Mr. Darling, may prove of
interest :—** Although aluminium 1s generally credited with in-
destructible qualities, and high resistance to corrosion, it has but
few qualities that would make it advantageous as an electro deposit
upon other metals ; for while in a massive state it resists atmospheric
action and retains a certain brightness for a long time, when it is
deposited electrically from an aqueous solution, which deposit is of
necessity of a more or less porous nature, it soon tarnishes and
assumes a dull, bluish-white colour, when exposed to the direct
action of the elements. But for a protective coat, say for copper,
for which use it is used on the city hall tower, it answers very well,
as the slight superficial oxidation that takes place protects the metal
underneath from further attack, and the neutral colour that it as-
sumes harmonises well with the stone work of the tower. Alumi-
nium 15 no doubt more difficult to deposit than any other of the
common metals. This is because of the high voltage necessary to
decompose aqueous aluminium solutions, and the tendency to
redissolve aftcr being deposited. We have not got the thermal data
required to calculate the potential difference or electro-motive
force necessary to decompose the different aqueous solutions of
aluminium, but reasoning from analogy, it must be several volts in
each case, and as water requires only a minimum electro-motive force
of 1'5 volts to decompose 1t, it would seem at first glance that a com-
pound which requires over twovolts for its decomposition in aqueous
solution would involve the decomposition of the water, and there-
fore would be impossible, But in reality this is not so, as may be
seen in the case of the caustic soda, which requires over two volts,
Yet sodium may be obtained by its electrosis if mercury be
present to absorb it and protect it from the water. The fact
i1s, that when two substances are present requiring different
electro-motive force to compose them, if the electro-motive force
iﬂ_:'?h enough to decompose the higher compound, the current is
divided between them in some ratio decomposing them both, and I
find by using a solution of aluminiom that tu but a slight dissolv-
ing effect on alominivm, with a density of current of eight ampéres
to the square foot, with a sufficient high voltage—64 to 7—
alominium can be deposited on the cathode at the rate of one

me per hour per square foot, in a reguline state, and with
igher currents it can be deposited much quicker, but it will be in
a pulverulent state, which dl;a not adhere.”

Recent improvements in this process form the basis of a patent
for a pro use of electro-copper plating for the protection of
ehips' bottoms applied quickly and cheaply in sections, by means
of movable and portable baths, the deposits overlapping each
other, the entire hull being thus treated during construction, or it
may be applied to vessels already built, How effectual this appli,
cation for the gurpnaa named may prove is a matter of some doubt-
owing to the difficulty of thoroughly cleaning the surfaces to be
coated, and which appears to be an indispensable condition for suc-
cess. The irregular contour of the immersed parts of the ship being
plated tn sifu, as well as the porous nature of the copper deposit
requiring & heavier coating than is absoluMly necessary for pro-
tection, and whether some insulating or protective compound
inte between the mprnr and the metal of the ship will be
required to prevent electrical action, all are questions to be settled
by the slow test of time, which does so much to upset the best
laid plans of mice and men. If effectual, the cost of application
at even the highest price named by the Tacony people, one dollar
per square foot of surface, would be small hindrance to its general
adoption, it requiring only about 80,000 dols. to coat our largest
war vessel on its inside surfaces, as well as the outside surfaces,
joints in the armour, and all places not of ready access.for the
ap tion of paint compounds,

apanese lacyuer, —The adaptableness of this natural vegetable
preduct to the rvation of metallic surfaces, as well as those
of wood, paper, and other fibrous bodies, has never received
the attention of engineers that the industrial importance of
this method of coating and protecting surfaces demands,
The general idea that its application is one of art, and is only
adaptable to lric-d-lirae, is wholly erroneous, The Japanese use it
for an infinite variety of purposes—acid tanks, coating the keels of
ships, highly finished coach and decorative panels, and articles for
domestic use, resisting hot water, scap, and alkaline solutions, It
may be truly said that were it not for the bamboo and lacquer
treee, life for the Japanese would hardly be worth living. There
is no reason why the lacquer tree thould not thrive in this country.
Its sap, which 1s used as the material for all lacquer work, is a
patural eesence, and vastly superior to any varnishes used here.
Unlike even copal, which is an artificial mixture of resin, fatty oils
and turpentine, jlplnﬂ'ﬂ lacquer is a ready-made product of
nature t hardens into a mirror-like smoothness, never splits nor
cracks, and is of great durability. The art lacquer work of Japan
is essentially individual, and ought not to be treated as an un-

distinguishable whole. The superiority of the art work is due
not only to the ial merit of the material, but also to the care
and | shown by the Japanese in the manipulation of it.

There is as wide a distinction between the ordioary lacquer
tray, or cabinet of commerce, and the exquisite lacs of the great
Japanese artists as between a theatrical er and a canvas of
Raphael. Each of the t masters of lacquer has created a
style of his own, and has founded a school of which the traditions
bave been kept alive by his successors for centuries. At the
Centennial Exhibition of 1876, in the Japanese department, there
were exhibited plates, pans, &e., evidently of a common quality of
lacquer used by sailors and others for domestic pur ; also
some samples of a finer grade in trays and cabinet work that bad
been sunk in the sea over fifty years, and though covered with
barnacles and other marine growths, were practically unharmed,
so perfectly had they been protected by the lacquer. It seems
almost incredible that so valuable an article that can be produced
as cheaply as maple sap has remained comparatively unknown in
this country and Europe, at least so far as applying it to the
E:lpahlﬂ protective purpose that nature evidently designed it to
used for.

In conclusion, the whole question of how best to protect iron
and steel from corrosion in all the varying conditions tbat the
wants and usages of to-day demand, seems to resolve itself into
a category of Don'te, as the best method of answering it, to wit :—

Don't use anything but common iron. Don’t have any scale on

that. Don't use anythiog but the best iron and steel. Don't polish
those. Don't gﬁnt it with anythiog but pure linseed oil and oxide
of lead or graphite paints, Don't let the air get to it if it is damp.
Don’t keep it from the air if the air is pure and dry. Don't let sea
air, sea water, acidulated or sulphorous, ammonial or other
fumes and liquids have access to it. Don't think it unnecessary
to protect it in any case, becaunse swords, armour, and other
bright articles of iron and steel have been found uninjured
by rust after an exposare of over 500 years with no
other irauntiun than that afforded by the closed room in
which they were placed. Don't think your own product would
not under the rame conditions last as long as the piece of iron
that was walled into one of the burial chambers of the Pyramid,
3000 years ago, Don't put it into any location where it cannot
be inspected and its true condition ascertained at any time,
by anybody, your successor in the trust not excepted. Don't
think that magnetic oxide, electro-plating, enamelling, or any
other method of protection, will take the place of constant
inspection, even if the coating is fired on by a Columbiad,
Don't imagine because Cleopatra’'s Needle has had to have a
conting of wax to protect it, that it is not a good material to apply
to other substances than granite. Don't let the cost and interest
accounts be the governing factors in the case of protecting any
metal superstructure on whose continuity and strength human life
and safety depends, The old story of '‘ for want of a pail the
shoe was cast, the horse disabled, a battle and kingdom lost,” finds
too many parallels in the engineering practice of to-day, until in
some cases we seem to need protection from the engineer quite as
much as from the decay of the materials in which he experiments,
Don't imagine that Macaulay's New Z2alander, who has sketched
the ruins of Eogland’'s power and greatness, and has come to the
New World to see how we have fared from the gnawing teeth of
time, will not recognise amidst the ruins of Our Statue of Liberty,
Brooklyn Bridge and other monuments of our precgress; the
ominous streaks and strains due to the corresion, not only of iron
and steel, but that of the better class of metals, and will exclaim,
““We are wiser in our generation, and fear not, and can control
these forces that like the Arch. slumber not, nor sleep.”

LETTERS TO THE EDITOR.

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

THE KINETIC THEORY OF GASES.— MAXIMUM MOLECULAR
VELOCITY,

SIR,—According to the kinetic theory of gases, as at present
understood, the velocities of the molecules of a gas vary from
nothing to velocities inconceivably great. On this Puint, as least,
all writers on the subject are unanimous. Maxwell’s statement of
the above theory is as follows (‘‘ Theory of Heat,” page 316):—
‘“1t appears, then, that of the molecules composing the system
some are moving very slowly, a very few are moviog with enor-
mous velocities, and the greater number with intermediate veloci-
ties.” Two questions are naturally suggested by the foregoing
statement, viz.:—(1) What is the meaning of the words ‘‘very
few"” ; and (2) What is the limit, if any, to the velocity which may
be acquired by a molecule !

Confining our attention in the first place to the latter question,
imagine a cubic inch of ?a.u at any given pressure and temperature
to be isolated in a vessel of that capacity, Now, if all but one of
the molecules contained in that cubic inch could by any possibility
be brought to rest by their mutual collisions, then, by the law cf
conservation of energy, the total emergy of all the molecules
would be concentrated in this single one, and its velocity would

become v v/ n, in which expression v is the mean velocity of the
molecules and n their number.
0 deg. C. and at atmospheric pressure is supposed to contain
something like three hundred million million millions of molecules
3 x 10°) and the velocity of mean square is said to be about
ft., or rather more than a mile per second. From this it is
easy to calculate that the velocity of this single molecule, if
hydrogen is the gas selected, would be considerably more than
seventeen thousand million miles a second, or more than eighty-
five thousand times the velocity of light. Ifairinstead of hydrogen
had been selected for our illustration, the velocity of the single
molecule would still have been, roughly speaking, twenty-one
thousand times the velocity of ligilt. normously great as is this
velocity, yet according to the present theory, unless some qualifica-
tion be introduced, it is not impossible, and indeed far higher
velocities than this may very fairly be supposed to exist in an
enormous body of like that of our atmosphere. Consider, for
example, a thousand cubic yards of air, which is only a small
volume when compared with the entire volume of the atmosphere,
One thousand cubic yards contain 46,656,000 cubic inches. ence
in a volume of air of this magnitude. if only one molecule in every
46,656,000 lost all its velocity in the manner described, {he mean
velocity of all the others save one remaining unchanged, it would
be quite possible, and in fact necessary, for that one molecule to
have the enormous velocity above mentioned.
We will now on to consider these enormously high
molecular velocities from another point of view, viz., that of
the kinetic energy they represent. This is rendered necessary,

since Lord Kelvin and others have demonstrated that
molecules cannot be considered inconceivably small. A
molecule moving with half or a quarter, or even with a

much smaller fraction of the velocity given above must be
considered as a missile having a measurable quantity of kinetic
energy or stored-up work in it. The kinetic energy contained in a
cubic inch of air at standard pressure and temperature, neglecting
for the present the internal energy of the molecules, is, according
to the usual estimate, about 1'8 foot-pounds. If the whole of this
energy were to be concentrated in one molecule, as would happen
if it were moviog with the velocity above mentioned, it is curious
to reflect on what the probable result of an impact from such a
missile might be on the human frame, for example. Imagine the
point to be broken cff a needle and to be made to strike with the
above-named energy. If the point weighed a quarter of a

rain its velocity would be about 1800ft. a second. It is
impossible to doubt tbhat such a missile would penetrate a
considerable distance into one's body, probably passing through
the flesh and bone and whatever else came in its way. Buta mole-
cule of gas is far better adapted for penetration than even the
point of a needle. For it is the concentration of energy on a very
small surface, combined with hardness, that causes a needle point
to penetrate with such facility. But the diameter of a molecule is
quite insignificant when compared with that of the finest pointed
needle ; and hardnees is one of the predicated charactenstics of
gaseous molecules. Can it be, as Sir Lucius O'Trigger is made
to remark in ‘" The Rivals,” that ‘“ a ball or two may pass clean
through your body and never do any barm at all”! Is it possible
that one of these rapid-moving molecules may pierce through and
through the whole length of a nerve without causing one the least
inconvenience, even without our being aware that anything had
happened, although the slightest touch of the same nerve by any-
thing else would cause acute pain! If these questions can be
answered in the affirmative, what are we to think of the effect of
impact from such miesiles on inanimate objects—the glass windows
of our houses, for example, or the pictures on our walls! The
mere framing of such questions, arising as they do of necessity
from the kinetic theory of gases, should be sufficient to make one
hesitate to admit its truth without some medification of a nature
to render the existence of these high velocities either impossible or,
at the very least, extremely improbable.

So far only the translational energy of the molecules has been
considered. When, however, {he vibratory energy of the mole-
cules is also taken into account, the result is still more unfavour-

Now a cubic inch of hydrogen at | pe

able to the theory. Claosius sn that the vibratory energy of
a molecule is proportional to its energy of transiation. In the case
of air the ratio is said to be 0 634—Maxwell's ‘“ Heat,” page 3Z7.
But as | have already pointed out in a former letter—June 22nd,
1894, 542—the vibratory energy of a molecule can be nothing
else but its sensible heat or temperature. Hence molecules moving
with the enormous velocity we have been considering must bave a
temperature many million times that of one standard temperature.
Now it is well known that a mere spark will cause an explosion in
a mixture of hydrogen and oxygen. The absolute temperature of
such a spark, say, at red heat, or about 1100 deg. C , would be rather
less than five times that of standard temperature. Now a molecule
moving with rather more than double the mean velocity to a
temperature of 0 deg. C., and atmospheric pressure, wounld have
a temperature of about 1100 deg. C., and consequently whenever
a molecule attained this velocity in a mixture of hydrogen and
oxygen an explosion must inevitably take place. But such
velocities as these must occur frequently in even very small
volumes of gas; hence, under these conditions, spontaneous
explosions must occur immediately gases of this nature are mixed.
But this we know is contrary to experience. From considering
explosions of gases, one’s thouvghts naturally turn to gunpowder
and other explosives of a similar nature, the safe storage of which
would be rendered quite impossible under such conditions.
Enovgh has been said to show that there are strong chemical
reasons for supposing that there must be a limit, and that by o
means an extensive one, to the possible variations of molecular
velocities above their mean value at 0 deg. C. But here at once
we are confronted with a fresh difficulty: for if any variation
at all is possible, that is, if on a collision occurring between two
molecules, it is ible for the molecule moving with the greater
velocity to have tbat velocity increascd, what is to prevent this
occurring sgain and again and so occasionally, comparatively
speakiog, giving rise to velocities inconceivably great! It seems
to me that only one solution to this problem is possible, and that,
in one word, is ‘‘ dissociation.” It may, however, be urged that a
gaseous explosion is simply dissociation followed by recombipation,
That is certainly true, but it does not follow that the disscciaticn
of the atoms of a single molecule of a mixture of explosive gaces is
necessarily followed by an explosion. It is obvious, for example,
in the case of exygen and hydrogen that at least one molecule of
each gas in proximity to each other must have its atoms separated
before two atoms of hydrogen can combine with one of oxygen.

[f we suppose an explosion in a mixture of gases to spread from
the atoms of dissociated molecules impinging against other
molecules, causing theso to be dissociated in their turn and so on,
then it is evident that to start the explosion the dissociated atoms
must have a sufficiently high velocity given to them in some way or
other for the purpose, and this necessary ve]u-cit{ may be con-
giderably higher than that cavsed by what may be termed the
ordinary velocity of dissociation due to molecular collisicns at
ordinary temperatures, Considering this latter kind only, as no
lose of energy edmissible, the transational energy of dis-
sociated atoms must be equal to the combined kinetic and
vibratory energies of the molecule immediately before dissocia-
tion takes place. But this will be modified by the mutual
attraction of the atoms tending to convert the tramslatory into
potential energy, which will, of course, in its turn be available for
reconversion into kinetic energy when favourable conditions occur.

If this view of the subject is correct a certain percentage of the
total energy in a volume of gas must be always potential. Again,
if the velocity of gas molecules is limited in the manner descnbed,
it at once accounts for the well-known fact that air or other so-called
permanent gas cannot be made experimentally to radiate any light
whatsoever when heated. Finally it wonld seem, if this theory is
correct, that in a mixture of explosive gases, such as hydrogen and
oxygen, a very slow combination might take place between them
without any explosion occurring, the combination being so extremely
slow as not to be observable, except in trials extending over long
riods of time. C. E. Basevl
8, Norfolk-square, W,,

October 6th,

LABOUR AND LUXURIES.

Sik,—Your uorranundant “R. G. B,"” has yet to learn the very
elements of political economy. In his letter of the 2nd instant
he puts words into my mouth which I have not used, and mixes up
etbics and morals with political economy. Now political economy
knows nothing of morals. It takes no account of them in any way.
Whether a Government clerk or any one else is morally right or
morally wrong in spending a sovereign on a bouquet is a gquestion
which 1 have no desire to discuss ; wghﬂthar a man who does not
work ought to have any money, or be left tostarve, isalso a question
that is totally outside my contention, What remains, if we
eliminate such considerations is pure political economy, and with
that only in the first instance, at all events, will I deal.

I have never said that the wearer of a bouquet wasa *‘ benefactor
to a whole army of bricklayers, carpenters, glaziers, flower girle,
&ec." There is no such word as ** benefactor " in political ecoromy.
What I did say was, that so long as a =sovereign was spent, it was
a matter of no importance on what it was spent ; whether the men
were employed in making a sovereign's worth of cartridges, or a
sovereign's worth of flowers, mattered nothing to those getting the
sovereign ; the result was the same.

The error into which ** R, G. B." has fallen is a very common
one. It is embalmed in socialist ethics. It is the assumption
that absolute property can be essed in money by anyone. The
exceptions to the fact that it cannot are extremly few. A miser
who buries sovereigns in a hole is an exception, but I do not think
we need trouble ourselves with this gentleman. In the matter of
money we are all distributors, and the most that can be said is
that whoever holds money has, for the time being, the power of
saying into what channels it shall flow. Thus, for example, our
typical Government clerk, possessed of a sovereign, may decide to
distribute it amorg gardeners; or he may prefer to distribute it
among wine growers ; or he may devote it to the farmers by buying
meat and bread, or to the miners by buying coal. Inany or either
case the result is the same ; the money has been distributed, and
has to use words in a well-understood sense, given employment,

Let us take two men—one of these has one hundred pounds
a-year, the other has one hundred thousand. The first distributes
bis money wholly among farmers, bricklayers, carpenters, tailors,
&e. The second has a larger range, and distributes his money
besides among coachbuilders, horse-breeders, florists, &e. The I"E!’l.ll}t.
to the community in the end is better than it would have been if
the £100,000 had been spent by 1000 individuals with £100 each,
because employment is given over a much wider rarge. I do not
think itis necessary to dwell on this point atall. If ** K. G. B." were
right, luxuries so called should not be produced under any circum-
stances. I suppose bhe will not go so far a=s to say this, but if he
once admits that a luxury may be produced and paid for then he
concedes my whole case, whicﬁ is, that so far as the worker is con-
cerncd it matters nothing what he produces, The result to bim is
gold in some form or other. Whether the world at large would or
would not be better without certain so-called luxuries is a very
wide question ; that I am not called upon to discues. I have
beard 1t said that enormous sums are wasted on growing tea, and
on silk. To the political economist, however, there is reaﬁy no such
thing as waste in the expenditure of gold. -The spender may not
get an adequate retorn for it, but the gold will do its work in tke
world, no matter by whom it is spent,

Your correspondent writes, ** For the sake of our argument, let
us assume a more extreme case, namely, that of a millionaire who
has got his money by cornering pork, wheat, or cotten, and who
gives a smart function at his West End house, in which in the
course of an evening tlowers are consumed to the extent of £1500,
Let this sum be taken as rugraaanting the labour of thirty men—
in the shape of the aforesaid bricklayers, carpenters, gla 1ers, &e,
—for one year at 20, per week. Then what really happens is that
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these thirty men have to do a year's work in order to get back
from your millionaire the £1500 which he took out of the pockets
of the public when he cornered his pork and raised the price on
them, and to obtain which he not only did nothing in return
towards assisting in the production of the commodities of which he
is & genml consumer, but actoally taxed the public.”

I have ventured to quote him at length, because it would not
ba easy to select a better example of the confusion of mind which
exists among many worthy and excellent people on the subject
of value. In the first place, I may point out that your corre-
spondent scarcely knows what ‘* making a corner in pork " is. He
is evidently unaware of the fact that, generally speak-
iog, the pork corpered never had any existence at all
This cornering business, as practised in Ch , for instance, 1s
purely gambling. It means nothing more than bulling and bear-
ing the market ; practically, it is betting that pork will be such
and such a price on such and such a day, and settling means
paying differences. But, for the sake of argument, I will admit
that a man attempts to make a real corner in pork. To do this he
must buy pigs, and to get all the pigs into his own hands he
must pay more for them than his neighbours. The result i¢, of
course, that he distributes more gold among the farmers than they
would otherwise bave got, and the most that can be said is that
bhe has benefited the farmer at the expense of *‘the public,”
whatever that may mean. But this only for the moment. The
farmer now having more money than he had before, proceeds at
once to buy extra boots, or hats, or ploughs. In the end the resnlt
is just the same as though no corper had been made. In fact, all
political economists know that it would the wit of man to de-
vise a scheme by which one section or individual of a community is
benefited without other sections sharing in the good. Surely, for
instance, ''R. G, B."” will admit that cheap coal is a good thing.
The miner suffers on the one band, but on the other he is a direct
gainer. His wages may be less, but the necessaries of life are all
cheapened and made more plentiful, and the whole community 1s
better off.

Lat me quote one passage more:—‘* There is no escaping from
the fact that since commodities, be they flowers, carriages, dress,
or what not, are only produced by labour, thess who consume
them withoot assisting in the production—directly or indirectly—
do so entirely at the expense in labour of those who produce them ;
and, in proportion as our social system permits of wealth being
accumulated without equivalent labour, in precisely the same
proportion is the labour of the workiog classes increased beyond
what is requisite to produce the commodities they themselves con-
sume, the balance between what they consume and what they
l)ruduna going to the idle ; this being the reason why idleness and

uxury are invariably found side by side with poverty and over-
work,"”

We have here something so vague and intangible that it is diffi-
cult quite to understand what ‘' R. G. B."” means. I do not quite
know whether it is ethics or political economy. If it is the latter
the deductions drawn are entirely wrong. No man works for
another, that is one fallacy. He always works for bimself, unless
indeed heisa slave, The miner does not hew coal for me, he hews it
that he may get gold to spend on himself and his family, The
second fallacy is that every man who spends should give in labour
the precise equivalent of what he spends. This fallacy comes of
overlooking the part played as distributor by so many. Let us
return to our bouquet, and ask ourselves two questions. First,
is it right or wrong in a politico-economical way to grow flowers’
Secondly, suppose that our Government clerk made for himself
in his leisure hours a greenhouse, did all the bricklayiog, painting,
&c., and grew his own flowers, would he have done better to the
community at large than he did by buying the flowers !

In this case he would have a sovereign in his pocket. If he
buried it then it is clear that the growing of the flowers by him-
self would be a distinct injury to a number of his fellow-men. If
he did not bury it, but spent it, say, on a pair of boots, would the
community really be better off than it actually was when the money
was spent on flowers’

Possibly it may be comforting to your correspondent to know
that I am myself not a millionaire; on the contrary, I have to
work in order that I and my family rn:{ live, Should he take up
his pen again, is it too much to expect that he will so place bis
ideas on paper that we may know precisely what he wants to con-
vey! I am still terribly puzzled to know what he means by the
“ public out of whose pockets, &c.” Again, will he explain how
the labour of the very few rich men who dono work would improve
the lot of those who do work ! Would the match girls at the East
End of London be better off if all the girls at the West End spent
their days in making matches !

Shall I be considered rude if I recommend “ R. G. B."” a severe
course of Smith, Ricardo, and Mill before he writes again /

October Sth. Y. X.

Sir,—Will “* R, G. B.” explain what he means by labour ! Ifhe
bad bad any experience of life in Chicago he would not talk so
glibly about cornering pork. The mental and bodily work done by
the man—or, rather, by the men—who make, or attempt to make,
a corner in anythiog 1s incredible, The anxiety, the excitement,
the wear and tear are so tremendous that if labour deserves pay-
ment under any circumstances, the pork man ought to win a
fortune. AMERICUS,

The Langham, October 8th,

GOVERNING ELECTRIC LIGHT ENGINES.

Siit,—Is it not the case that where high-speed direct coupled
engines have been adopted, that the space occupied is of para-
mount importance, and quite apart from other considerations
would determine the use of that type! No doubt bigh rotative
speed conduces to good governing, but there are other types which
find a large use, and In which first-class governing is equally
essential. : e

In suggesting the use of the ‘‘ hit-and-mies =~ type of governor,
| thiukgrg:t both yourself and Mr. Robinson have overlooked some
essontial features of *‘‘alterpator” driving, especially when the
machine is one of high periodicity, In such cases to secure

arallel running, it is essential that the speed of all the alternators

aving the same number of field poles should be identical, and
that the similar poles should occupy the same position with
reference to the armature coils in each machine. Should one
alternator’s phase lag or advance with reference to the others, then
a synchronising current will pass tending to quicken or slow the
particular machine. A heavy fly-wheel, whilst tendiog to prevent
changes of speed, would increase the difficulty of parallel running,
because it would introduce a larger moment of inertia that the
synchronising currents will have to overcome; unless, of course,
tgu fly-wheel is of such enormous size and weight that the effect
of variations of crank effort on speed is entirely nullified. If it is
not, then although the two machines may give the same mean
volts, unless the engines as well as the alternators are in phase, a
larger or smaller synchronising current will pass between them at
different peints on the crank path,

Does not this point to two systems of governing each the best
for an alternating station !

1. In a station baving its units all of the same size. The
governors on each unit to be as sensitive as rmtiunhla, and to be
of sufficient power to control the steam on all the units in a group,
and the other governors being disconnected thus one unit would
be the ‘‘ master " unit, the cranks being brouglit into unison and
the loads adjusted by hand. i el

2, Inastation having units of varying size, all the governors to be
of the greatest sensitiveness possible, so as to control the speed
closely when running separately, but having means by which they
can be at will rendered sluggish. Then one governor, preferably
on the largest unit, would be left sensitive, and the control of the
fine adjustment of the station would be by the largest unit. .

Of course I am assuming in case 2 that the rotative speed varies
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with the sizs of each unit, but frop this p{lolut of view does it not
appear that in any alterpating station the speed of each unit
:Euuld be the same irrespective of its capacity !

In short, I think that the governing arrangements of any
particular station, especially if alternating, should be considered
with reference to the whole plant as far as and including the
switchboard arrangements. !

Perfect governiog of an alternating station would consist then
not merely in the maintenance of corstant or similar s of each
upnit, but also in the maintenincy of simultaneous and equal
impulses on each alternator. Wou'd not the system of group
control by one central governor enable alternators to be driven in

parallel by gas engines ! P,
October 8th, &% F

Sin,—We have read with considerable interest your article upon
‘‘Governing Electric Light Eogines,” and sgree in the main with
the conclnsions you have arrived at, especially your statement that
‘“ what appears to be needed is a governor which the moment the
speed drops or rises—say 1 per cent.—will open the throttle valve
full or shut it absolutely, and will then by a series of very rapid
alterations or oscillations, open and close it through smaller and
smaller arcs, until the new position soited to the load has been
attained.”

We beg; to state that these conditions are perfectly falfilled
by the ‘* Richardson Electric Regulater,” which has been used
for some years, and that it will fully open the valve, or entirely
closait, before there has been any change in speed of the engine,
as it acts simultaneously with the turning on or shutting off of
the lamps, These advantages cannot be obtained with any kind
of mechanical governor, which must act after the change in speed
has taken place. With the electric governor, it is also quite easy
to run the engine faster with a heavy load than with a light
one, its !:peudg changing directly with the load, as it is increased
or decreased. It can equally well, however, be used for maintain-
ing a constant speed, if a constant speed is required by the dynamo,
in order to maintain a constant current, or constant electro-motive
force. This electrical governor is applicable to throttle valves for
small engines, and to antomatic expansion gear of large engines
working with a current not exceeding that required for a 20-candle
power lamp. Your suggestion of a piston driven by an engine
producing hydraulic pressure, and working a throttle valve or
automatic gear, was tried by us many years sgo; but though it
acted fairly well with slight changes of load, and could produce a
constant speed of engine, it was much too slow in its action for
great changes, RoBey AxD Co., LIMITED.

Lincoln, Oztober 5th,

COLONIAL LOCOMOTIVES,

Sir,—As a locomotive contractor I have read with interest the
leading article in your issue of Siptember 28th on '‘ Colonial
Locomotives,” the general tendency of which appears to be to
show that the American knows better what class of epgine to
supply to Colonial roads than the Eoglish contractor. Bat, Sir, is
it not the case that American contractors are allowed a very much
freer hand in this matter than Eoglishmen ’

EpaakinF from my own somewhat large experience, 1 can say
that a Colonial road ¢f any magnitude almost invariably retains a
consulting engineer, who issues the detail specification and very
generally the drawings of the engines which he may require, and
in any case certainly retains the entire control of testing the
material, passing the drawings, &c. Io other words, the contractor
has to do as he is told, and if the latter does venture to point out that
in his opinion some modification ehould be made, he is apt to be told,
of course in a most polite manner, to ' mind his own business, and
not pretend to know better than the consulting engineer.” For
example, you call special attention to the flexibility of the bearing
springs which the Americans use suspended on compensating

levers, It is absolutely useless to put in flexible springs and
t:umpﬂnsatinﬁ beams when the play of the axle-box in the guides
is limited and ri !

rigidly laid down, as it generally is by the specifica-
tion. It is well known that the vertical play of the uﬁn:u
allowed by American builders is very much in excess of usual
Eoglish practice; yet it is very rarely indeed that I have ever been
permitted to alter a specification in this respect, though I know
perfectly well that with a small amount of play, and therefore stiff
springs, the engine is sure to ride rough on a bad road.

I believe that were the average English locomotive contractor
allowed as free a hand as his American cousin, our Colonies would
get engines very much better adapted to their wants. I do not
mean to insinuate that consulting engineers do not know their
business, but I think that locomotive builders are likely to know at
least as much, considering the years of experience they have had
solely devoted to this one particular class of eogineering, More-
over, were they allowed a freer hand, so as to be able to utilise as
far as possible their existing gstt«amn and drawings, engines might
be turned out of equally good design at a much lower cost and in
much less time. So far as I have been able to find out, when a
Colonial road buys American engines it buys the American builders’
standard ; whereas, as 1 have already pointed out, when it buys
English-built engines it employs a consulting engineer, who issues
elaborate specifications and drawings which must not be modified
in any way.

There would be no difficulty in giving endless examples of the
above, but I will content myself with one which occurred in my
own works a short while back. 1 bad in hand, at the same time
three different orders for locomotives, all the same type, siz» and

uge, but the cylinders were of the following sizes :—14in. by

8in,, 14in, by 19in,, 14in. by 20in. There was also a few inches
difference in the wheel base, and a fraction of a square foot
difference in the area of the fire grate. No deviations were
permitted from any of the three specifications, which therefore
necessitated preparing three complete sets of patterns, drawings,
gauges, templates, &c,, where one ought to have sufficed. You must
therefore admit that the two opposing builders are not compar-
able one with another, and it is scarcely fair on your to saddle
the Eoglish contractor with faults of design with which probably
he had little or nothing to do. 1 enclose my card, but for obvious
reasons prefer to sign myself Kay-Fist,

October 4th.

ALUMINIUM TORPEDO BOAT.

Sir,—The accounts of this speedy little vessel have been* most
interesting. It will be noticed that an additional speed of 3} knote
is claimed from the usze of the new metal, and it is further stated
that the speed of a similar boat in steel would be 17 knots only.
But in your issue of December 11th, 1821, an account appears of an
npgnrantly precisely similar craft, namely, 60ft. long by 9ft. beam,
and baving a water-tube boilor, with triple expansion engines
developing 300 indicated horse-power, also built by Messrs, Yarrow
and Co., the mean s of which, taken from six runs, is there
said to have been 2003 knots—the highest single run being given
as 20 57 ; the difference in speed, therefore, between this craft
and the new one of aluminium appears to be 0 528 only, or roughly
speaking, 4 knot, and not 3} knots,

Admitting that the figures 20 508 are obtained from two hours'
continucus steaming, and 2003 from the mean of six mile runs
only, calculations based on the trials of a number of fast torpedo
boats and ‘' Destroyers " give us the difference between the ave
of the mile runs, and three hours’ continuous steaming, and this
difference reduced to 20°558 knots gives an increase of *36 of a
knot as the highest average mile speed above the longer time trial,
It is, therefore, to be presumed that the new boat counld have
davuinpad at the most an additional 1 knot if mile runs had been
adopted. So that, assuming the most favourable possible terms,
the total gain in speed works out at slightly over [ of a knot,
instead of 34 knots,

Whatever, then, the advantages of aluminium may be, and

doubtless it has some—when its price ceases to be practically pro-
hibitive—a great increase in speed does not appear to be nmnn?-t.
them, assuming the above data to be correct, and a 40-knot alu-
minium Havock, as su t;d in tl;m week's daily press, is at
resent, at all events, quite chimerical. :
i It wz’uld be intarut;:ll:i to know what is the highest Messrs.
Yarrow consider this little boat could develope, in light trim, and
on a mile, PERPLEXED,
O:ztober 8th.

_—— ==

Sir,—As some of the statements that have been published in
connection with the above subject are not quite accurate, and
may, therefore, be misleading, I shall esteem it a favour if yon
will kindly give publication to this letter in your next issne.

The price of 3s, to 53, per 1b, does not represent the price of the
metal itself, but that of angle irons, bars, castings, &c, of the
gnitable aluminiom alloy used, which is quite a different matter.
Aluminium in ingots is now sold in the market at ls. 9d. per Ib,,
and taking into consideration that the weight of this metal is
one-third of that of the other metals commonly used in shipbuild-
ing, this price really represents only 7d. per Ib. if compared with
them.

It is quite true that the prime cost of this torpedo boat,
or of any other ship made of aluminium, will be somewhat greater
than that of the same sizad ship built of steel, but the former with
engines of the same horse-power will attain much greater speed.
With regard to the boat in question, a speed of knots was
obtained in place of 17 knots, th's being the rate of the ordinary
steel boats, It is therefore evident that an aluminium boat, for
the same rate cf speed, will require less horse-power, which means
copsiderable economy in the consumption of foel, and this in a
short time would fully compensate for the extra first cost. This is
quite irrespective of the other advantages of aluminium for ship-
building purposes, which are fally explained in your interesting
arlicle,

It has been stated that we are not equal to other countries in
the production of alumininm, and that this is due to natural causer.
It is quite true that none of this metal is now made in the United
Ki 3um. but there is absolutely no natural cause why it should
not be produced here as cheaply as in other countries. In fact,
the British Alamininm Company has been formed for this purpose,
and is now completing arrangements for starting a large factory
for the production of aluminium in this country by electricity.
The raw material is to be found in Ireland in large quantities, and
of good quality; water power for generating electricity can be
obtained quite as uha:apll;o and conveniently as abroad; and by
using the same patented processes for the production of alumininm
by Eﬁactri::ity which have been so successfully used in France,
Switzarland, and the United States of America, this company will
be able to produce the metal as cheaply in this country as else-
where.

For Tue Britisu ALvmiNium CoMmrany, Limited.
(CHAnLEs F, JoNgs, Szcretary.)
9, Victoria-street, London, 8. W,,
October Dth,

ELECTROLYTIC SANITATION.

Sin,—In your issue of Septembter 28th we notice an article
headed *‘ Electrolytic Sanitation,” in which you comment oa the
Hermite process of disinfection. We must request you to allow us
a little of your valuable space for a few remarks upon this article.
The commencement of the article promised an im review of
the subject, and we regret that this was not adhered to in your
subsequent remarks. We fear to take up too much space in men-
tioning all the points which might be brought forward, and will
therefore point out only one or two of the most striking statements
with which we do not agree.

The article says, ‘‘ Seawater is a wasteful material to choose in
the preparation of a bleaching and sterilising liquid,” &ec. We
venture to suggest that it is not proved that the urgln{c matter in
the salt water is the cavse of the reduction in strength of the
electrolysed salt water when diluted. It is sofficient to our mind
that seawatercan be run up from no chlorine strength to *7 grammes
of chlorine per litre, with an average yield of 1 gramme per ampére
hour, which, as you will see, is fairly good approximation of a
theoretical yield.

We think the reference to ‘‘ magical compounds” and ** wand
of the patentee” is not consistent either with proper treatment of
this subject or of the absolutely public way in which everythirg
connected with this process has been carried on. Mr. Hermite or
ourselves have never made any claim for any magical compound,
nor in fact have ever encouraged any mfynturj'. 'glllr simple state-
ment is that we can produce a disinfecting liquid of sufficient
strength to sterilise sewage absolutely by electrolysing sea water
with a yield of one gramme o1 chlorine per ampére per hour, and
that in our apparatus the necessary electro-motive force does not
exceed 6 volts. Therefore with 1 amperes x 6 volts, we pro-
duoce 1000 grammes of chlorine per hour,

Anyone caring to work out the cost can do so from this data,
The suggestion that a solution of bleaching powder could be dis-
tributed in the way that we J:mpm to distribute our disinfectant
is rather startling, and we do pot think would be seriously con-
sidered by any engineer, We thiok it unnecessary to do more
than point out that practically one-third of bleaching powder is all
that is useful, the remaining two-thirds, consisting of lime, would
have to be got rid of. Anyone familiar with the working of paper
mills and bleach works will appreciate the difficulty of getting rid
of the refuse. Imagine a large town supplied in this way, and
using many tons of bleaching powder per day, two-thirds of which

they would have to dispose of otherwise than in the sewers. No
S0

tion is made as to how this difficulty is to be overcome, nor
indeed i1s any practicable method proposed as to either mixing
and using this powder, nor of carrying on the proposed dioxydising
process,

There is no possible comparison between the Hermite process
and such a suggestion, because the one is workable and the other is
not. What can be simpler than sea water flowing continuonsly
through an electrolyser and into the sewers! Again, those con-
nected with the chemical trade might ask, where would bleaching
powder be found if such a demand were to arise ’

PaTERsON AND COOPER,
2, Princes-mansions, 68, Victoria-street,
Westminster, London, 8. W.
October 10th,

CONDITION OF THE THAMES,

SIR,—I am plensed to see that you have brought to the notice
of your readers the condition of the river Thames at low water
near Kew Bridge, which bridge will no doubt be removed

shortly, The new bridge having fewer buttresses, will enable the
water to Hlow out quicker than now,

In the year 1885 I was one of the competitors for the disposal
of the London sewage ; my scheme removed the sewage out of the
way from London, and improved the Thames from Teddington to
Coal House Point. Your illustration called to my memory a
paragraph in my scheme. It runs as follows :—Residential property
adjoining the Thames at Teddington, Twickenham, Richmond,
Isleworth, Kew, Mortlake, and Putney are not healthy, owing to
the river being nearly dry several hours each day in the sommer
time, the tide being much more swifter than of old, The first
impediment to the tide flowing ol was the removal of old London
Bridge. At this old structure there was a fall of Hft, from the
upper eide to the lower side, five arches being blocked up for the
London Bridge Waterworks., The river on the upper nilra of the
bridge presented the ap nce of a lake—wvide old prints, The
next impediment to the flowing out of the Thames was the
removal of old Westminster Bridge with its numerous arches. The
next was the shoals at Waterloo Bridge. I have walked nearly



330

Ocr. 12, 1894.

THE ENGINEER

= S—

—

across the river near the bridge many times when a boy. The
paragraph goes on to say, now for the final, you have only to
remove Old Battersea, Patney, and Kew Bridges, and the flats
or shoals at Hammersmith, and you have done it, There will not
be much water left in the river at the places indicated for several
}murwr l:h{ This was written over nine yearsago, and now it
15 a ty. If you lock the river at Putney, you will still bave
trouble lower down. ENRY SPORTON,
The Glen, Chase Side, Enfield,
Middlesex, October 9th.

MIDLAND RAILWAY CARRIAGE STEPS AND FITTINGS.

Sir,—The Midland Railway Company is now running, on its
express trains between Edinburgh and London, some carriages
which would be a disgrace to even a small railway company. The
steps are a lt:vlc:nitiva source of danger to the public, being of thin
iron barely the width of the carriage doors, so that should anyone
uhr between the carriage and the platform their legs must inevit-
ably be cut off by these knife-like appendages, These small iron
steps are slippery, and a continnous wooden footboard should be

insisted on by the Board of Trade. The standard door handle
adopted b’{‘ e Midland Company is also about the worst that
could ibly be designed, and appears to have been banded down

from the old coaching days; it requires two forces to be expended
in its use, one to lift up and keep steady the movable ring and
another to turn it. This form of handle must cost more to make,
and is not nearly so convenient as the cross handle in general use
by other companies. It is strange that the Midland Company
should have gone out of their way to adopt as their standard
handle one so hideous in design and so inconvenient in use, and
one which, moreover, is not even automatic in its action, and
therefore dangerouns, more especially when most other companies,
even small ones, have adopted door locks which are both con-
venient and automatic in their action, so that when pushed to they
automatically lock themselves.

Of the different kinds in use, Wethered's patent is perhaps the
simplest and best. It is used on the Metropolitan Railway and
also the new West Highland Railway, and 1 would suggest to the
Midland Company that they adopt either this or some other
automatic door lock as their standard pattern., Ope would not
expect so influential and go-ahead a company as the Midland to be
so far behind the times in the matter of carriage fittings.

Constitutional Club, London, gﬂlh‘;f CALDECOTT,

October 8th,

THE THEORY OF THE STEAM ENGINE,

Sir,—Mr. Maurice Cross's letter in your last issue appears more
explicit than his previous communications. In reply, first, as 1 have
already stated, Rankine refers to experiments made by Mr, C. W,
Siemens as the basis of his statement that steam freely expanded
becomes superheated. Secondly, Mr. Cross seems to object to
wire-drawing being employed in investigating the results of free
expansion, At the same time he lauds Joule ard Thompson's
experiments on free expansion. 'This is highly inconsistent, since
Joule and Thompson arrived at their conclusions by wire-drawing
apparatus., Thirdly, he appears to ragard steam, ¢.e., the gaseous
form of water, as not a ‘‘ permanent " gas, whereas it is quite as
much a *‘ permanent "’ gas as air or carbonic anbydride or other
such gaseous body.

I bave my own opinions as to the manner in which the “¢ffici
ency " of a steam or other heat engine is most justly to be calcu-
lated. This part of the correspondence or controversy I have no
wish to deal with, and will refrain from saying further than that
I totally disagree with Mr, Croes’s views in to far as I understand
them, HexRY CHERRY,

21, Festing-road, Putney, S.W,,

October 10th.

AMERICAN ENGINEERING NEWS.

(From our own Correspondent,)

New passenger station.—A handsome station is now being built by
the New York Central Railroad at Syracuse, to replace the old
station. As this is a throvgh station the main building will be at
the side of the tracks. This building will be 122ft. by 94ft. in plan,
three storeys high, with a steep pituiad roof, and the tower will be
20ft. square and 80ft. high, surmounted by a pyramidal roof. The
exterior will be of dark red sandstone, quarry faced, with dressed
stone facing, and the roof will be of Spanish tile. The main wait-
ing-room will be 80ft. equare; women's waiting-room and men’s
smoking-room 24ft. square, each with a toil-room 12ft. by 14ft.;
parcel-room, 15ft. by 20ft.; ticket office, 18ft. by 24ft.,, with one
end partitioned off for ticket offices for the sleeping car companies ;

e-room, H7ft. by 50ft.; trainmaster’s office, 14ft. by 18ft.;
and a restaurant, 128ft. by 28ft. in the basement. From the main
hall a subway passes under the tracks, with steps to the main plat-
forms. The upper floors of the building will be occupied by rail-
way offices, e huildin‘f will be heated by fifty steam radiators,
lﬁg lighted by 500 incandescent lamps, the light, heat, and power
plant being located in a separate building. The train shed will
cover seven tracks, four of which are throngh main tracks, and the
three main platforms will be 25ft. to 36ft. wide, 1ft. above the
rails. There will be ticket inspectors’ offices at each end of the
platform at the head of the stairways from the subway. The train
shed will be 480ft. long and 128ft. wide, with main roof trusses
110ft. long, and a cantilever roof on the outer side opposite the
station building. The interior decoration and fittings will be very
complete and elaborate.

Railway statistics (Chicago, Milwavkee, and St. Paul Railway).—
In former letters I have given details of the operating statistics of
some of the important railwaye, and below are given similar details
respecting the results of operation of the Chicago, Milwaukee, and
St. Paul Railway—a system comprising 6147 miles—during the
year ending June 30tb, 1894, e dividends for that year

ted 7 per cent. on the preference stock, and 4 per cent. on
the common stock, The freight and passenger traffic and the total
earnings were less than for 1893, but the freight and passenger
revenue increased :—

Gross earnings, dols. .. .. .. v s s o e 31,827,061
Total operating expenses, dols. .. .. .. .. .. 20,114,333
Netearnings, dols. .. .. o o4 w2 ss 2o e 11 213,618
Milesoperated .. .. .. ¢ o o s ee e 6,147
Miles run by passepger frains .. .. .. .o . 7.848 488
54 ,y freighttrains .. .. .. .. e 12,860,481
e , mixedtrains .. .. .. .. . . 087,704
58 yy TEVEDUE tYAINS .. .. wn . er ee 21,705,024
- » Switchipg trains .. .. .. .. .. 4,411,146
o ;s construction trains .. . S = 575,700
Tﬂtl] 'l..l.'li.l] milmgﬂ W LR - L LR L L Eﬁrﬂﬁ."?ﬂ
Passongerscarried .. .. <o s w0 as ss e 7,021,882
Passopgoers carried one mile .. .. .. .. .. . 887.188,838
Average journey per passenger, mi'es » 42 66
Revenue per passepger per mile, cents .. .. . 2 169
Revenue passenger per train mile, cents .. . 00 820
Tons of freightearried .. .. <. s <« ¢ & 10,704,058
Tons carrled omemile .. .. «v <o .o s oo 2,007,869,479
Tons per loaded car .. .. +e oo se wn or we UL
Average haul per ton, miles .. .. .. .. .. .. 19280
Revenue per ton per mile, cents .. .. .. .. .. 1 087
Revenue freight per train mile, dols. .. . 1:5884

mile : —

Expenscs per revenue
D!ﬂrrupl?nufan,ginm,mntu Il 7 Sl

505
For repairs of cars, cents .. v .. o o0 o« 706
For station eervice,cents .. .. .« v v w0 12:83
For tmin service, cents ol o e T Y 734
For locomotive service. cents .. .. .. <o e 8 8T
For train and station supplics, cents .. .. .. 2 44
Forfucl,cents.. .. .. .. o oo o2 a5 s 10-49
Forolland waste, cents .. .. .« ¢ o0 s 0+68
For all other exponses, cents .. .. .. 87 08

nees, cents ia " 02'67

Total operating ex e wa
expenses tocarnings .. .. 64 21 per cent.

Percentage of opera

Railway statistics ( Walash Railroad).—The following detailed
g&%rltlig& statistics are from the report for the year ending June

Miles per day per freight train .. .. v o0 e 83
Freight train miles perday .. .. .. .. 17,170
No, of passenger trains per year .. .. «. = - 46,002
Miles per day per passenger tmin .. .. o . 112
Passenger train miles run per day . 14,112
Cost of locomotives per 100 miles run {—
Ropadrs(dols) .. .. &+ v ov av s s A4
Btores (dolm) .o -« 5 se s ows sn #s ws 024
FORLIGOILY .» .o o5 an ae es wE Ww ew 475
Enginemen and firemen (dols.) .. .. .. .. 0 06
Wiping and dispatching (dols.) .. .. .. .. 0-89
Total cost per 1L0 miles run (dols.).. .. . 1588
Average mileage per engine per year .. 43,116
Average mileage per mouvth per engine .. .. 8,603
Cost per ton of coal on tender (dols ) .. .. .. 1°13
Miles per tonofeoal .. .. .. .. o o s 23°80
Average number of loaded cars per freight train .. 14760
Average number of cars per freight train : 2157
Average load per freight train (tons).. 17539
Avernge earnings per freight car (cents) .. - 883
Average expenses per freight car (cents).. .. .. 724
Average number of curs per passenger train .. .. 479
Average number of passengers per train .. .. .. 4094
Expenses per passenger car per mile (cents) .. 1984
Earnings per passenger car per mile (cents) .. 1291
Miles opera A R [ P N AT o= 1036
Earnings per mile (dols ) .. .. .. "> G485
Operating expenses per mile (dols.) .. . 5079
Net earnings per mile (dols.) .. .. .. .. 1406
Tons of freight carvied .. .. .. .. ¢ = b, 414,004
Tons carriedonemile .. .. .. .. .. . 1,007,585,270
Rate per ton per mile (conts) .. .. .. .. 0- 608
Expenses per ton per mile (cents) .. 0607
Net earnings per ton per mile (cents) o 00
Freight train mileage ke Mt e R 6,258,003
Freight train earnings per mile (cents) .. .. .. 122-85
Freight train expenses per mile (cents) .. .. 10640
Freight train net carnings per mile (cents) .. 15°95
Average load per car (tons) o et Wk 4a 11'4
Average freight train load (fons) . .. . . 175 39
Number of passengers carried S 8,724,674
Number of passengers carried one mile .. .. . 210,281,487
Rate per passenger per mile (cents) .. .. .. .. 1877
Expenses per passenger per mile (cents) .. .. . 1508
Net earnings per passenger per mile (cents) .. .. 0 560
Passenger train mileage .. .. .. .. .o s 6,183,272
Passenger train earnings per mile (cents) 02+61
Passenger train expenses per mile (cents) . G179
Passenger train net earnings per mile (cents) .o 8082
Number of paying passengers per car = 1149
Number of paying passengers per tiain .. .. .. 40" 06

Electricity for handling heavy gums. — Successful experiments
as to the use of electricity for moving heavy guns and revolving
turrets on warships have been carried out by the Ordnance
Burean. Tests bave been made on the double-turret monitor
Montavk in turning the turrets and trainiog the 10in, guns. A
device has been perfected by Captain Sampson, of the Bureau, by
means of which one movement of a lever enables the rotary motion
of the turret and the vertical motion of the gun to be done at the
same time, thus facilitating the work of training the gun, and the
rapidity of action is quicker than where steam power is used. In
the experiments on the Montauk, the old-fashioned turrets were
moved easily and rapidly, and the guns were lowered or raised
and turned in the direction of the target at the expense of little
energy and without appreciable loss of time. The movements
were more rapid than when steam is employed, and the accuracy
was greater. The advantages noted for the proposed new system
were many. Chief among them were the ease and economy of the
plan. Wires can readily be attached to the dynamos of the main
electric plant, and the power be thus transmitted to turrets and
guns, Should a wire be shot away, it can be quickly spliced or a
new one laid, and the firing go on without long interruption.
There are no valves and other delicate gearing to get out of order
and destroy the efficiency of the battery at a critical time, The

resent plan is to install the new system on the Iowa and Brook-
yn, It is not intended to remove the steam motors on the vessels
now in commission, or which have advanced in construction to such
a stage as to make the change an expensive one.

Automatic block signals, — Automatic block signals showing
‘““ dapger ” as the normal position, which is a new feature in auto-
matic signals, are now in operation on about eighty miles of double
track road. The signals are on the Hall system, with a circular
box or case having an 18in. circular opening, behind which appears
a red disc for the *‘danger " signal. Over this large opening is a
smaller one for the night signal. The electrical appliances are
enclosed in the case, which is mounted on a post or upon an over-

bridge, A track circuit is used, and switches are interlocked with
the block signals. The blocks are from a quarter of a mile to one
mile long. There are no distant signals, but a train ing one

signal sets it at ‘‘danger,” but the signal behind does not show
‘““safety " until the train has gone 1500ft. further.

Swaging machines,— Machines for cold swaging metal articles are
being quite extensively nsed in the production of small pieces of
which large quantities are required, the work being done by pres-
sure between revolving dies, the outer ends of which touch inter-
mittently the faces of a floating rinE of rollers in a circular frame
concentric with the dies. The stock does not revolve, but the dies
revolve around the stock. One of its most extensive uses is in the
manufacture of sewing-machine needles, which are swaged down
to shape from blanks the diameter of the shank of the needle, the
machine requiring only to be supplied with blanks. Tubes can be
swaged without the use of any mandril. Amongst the smallest and
most delicate work done are tubes for hypodermic syringes, which
are of steel with a hole through them 0 0l5in. diameter when
finished. Another example of small work is in making *‘ rolled

late " wire for manufacturing jewellers, A cylindrical piece of

ase metal about 1}in. diameter 1s covered by a case of gold, which
is drawn in a drawing press from a flat blank the same as cart-
ridge shells are drawn, The gold case is soldered to the core, and the
whole is then reduced by these swaging machines to such diameters
as are suitable for eye-glass chains, &c,, some of it being swa
down to 0-015in. diameter. The n]i)plica.hilitjr of the process to tubing
for bicycle frames, &c., is shown by the fact that steel tubing .%in,
thick, lin. diameter, is reduced to iin. diameter, and when the
straight reduced portion of the tube 1s 6in. to 10in. long, about five
pieces per minute can be done. Tubes for bicycle frames are some-
times reinforced at certain points requiring extra strength, and
this is done by simply inserting a short piece of smaller tubing at
the desired point and swaging the outer tube down upon it. In
the manufacture of bicycle spokes, the wire is taken from a coil,
straightened, passed through the hollow spindle of a swaging
machine and reduced to a proper diameter by swaging, but leaving
unswaged sections at proper intervals, which, when ugmd in two
at the middle, leaves the spokes large at each end for heading,
handinﬁ, and threading. All this is done continuously and auto-
matically. Three tensile tests of uwafed and unswaged wire—
0'072in. and 0°002in., 0'083in. and 0°115in., 0'08in, and 0°105in.
diameter—from the same coils, showed an increase for the former
of 9, 14, and 15} per cent. respectively, the two first being for
crucible steel wire and the third for Bessemer steel wire.

intments

NavaL ENGINEER APPOINTMENTS.—The fallnwing
wton, to

have been made at the Admiralty :—Engineers : W,
the Hebe, and Reginald W, Parry, to the Pembroke,

Tre HerMiTe ELecTRICAL SANITATION PROCESS, —The Ipswich
Town Council decided at their meeting on Wednesday, the 10th
inst., to adopt the Hermite process. This decision was unanimous,
and resulted from the exceedingly favourable report submitted by
the sewerage committee on the trials which have been made on the
main sewers of the town during the last three months, We under-
stand the permanent installation is to be proceeded with as rapidly

a
K.

as possible, We hope in our next issue to give further details.

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

(From our oun Correspondent.)

THE quarterly meetings of the iron trade have been held this week
in Wolverhampton on Wednesday and in Birminfhlm to-day—
Thursday. Taken altogether thgf have been fairly prolific of
business, though many sellers would have liked to do more.
bealthy demand was present for iron and steel of most descriptions,
and improved prices were here and there secured. A good sign of
the times is the accentuated demand for bar iron, and 1t is gratify-
ing to hear makers declare that they have lately obtained er
nrﬁarl. Marked bars were re-declared on the basis of £7 10s. for
ordinary branded qualities, and £8 2s, 6d. for the L.W.R.O. pro-
duction of the Round Oak Iron and Steel Company. Merchant
bars were £6 10s., and common bars £5 10s. to £5 10s. The official
prices of marked iron have not remsained unaltered since January,
1803, Common bars as compared with a year ago are cheaper to
the extent of s, to 7s. 6d. per ton, but this is explained by the
circumstance that the coal strike of last antumn was the means of
advancing prices of all iron. A more justified comparison is tbat
with three months back, when common bars were quoted £3 10s,

An animated trade is being done in sheets, and it is not unlikely
that before long prices will further rise, Galvanised corrugated
qualities of 24 w.g. were to-day £9 15s. to £0 17s. 6d., but several
makers would not entertain business at less than £10 for delivery
Liverpool f.o.b., or £10 2s. 6d. delivery London. Galvanising
sheets were strong at £6 12s, 6d. to £6 15s., doubles, and £7 Js. to
£7 10s. trebles,

Sellers :auntad cold rolled and close annealed sheets for Japanners,
£8 to £8 [s. doubles, and £8 15s. to £0 lattens, wbile the eame
sheets in steel were £8 Bs, doubles, and £9 to £0 Js. lattens.
Iron hoops were rather active at £6 10s., though makers stated
that as yet no large orders had been received frem the United
States, as a reault of the passing of the American Tariff Bill. Gas
strip was rather slow at £5 15s., thin strip £6 10s., and locomotive
boiler strip, either in iron or steel, £5 10s, A large demand was
recorded for steel strip for bedstead tubes.

Pig iron sellers recorded a steady business, and in many instances
contracts were concluded for delivery to the end of the year.
Native all-mine hot-blast pigs were 5js. to 60s. per ton, medium
qualities 42s,, and common cinder 38s. upwards, Outside irons
were in prominent request, and agents quoted the following prices :
Derbyshirer, 42s, 6d. to -!Iréﬂ.; Northamptons, 41s, 6d. to 42s,, and
Lincolns, 43s,, the two former being delivered here less 24§ per
cent. and the latter net, North Staffordshire grey forge of good
make was 43s. 6d. delivered here, while foundry qualities were 30s.
for No. 1; 47s., No. 2, and 46s, No. 3.

Official statistics issued this week show that the number of blast
furnaces now blowing in the Midland and Staffordshire district is
as follows :—Derbyshire, 26 out of 52 built; South Staffordshire,
29 out of 76 built; North Staffordshire, 13 out of 38; Leicester-
shire, 3 out of 4 built; Northampton, 12 out of 28; Lincolnshire,
14 out of 21; Nottingham, 3 out of 4; and Shropehire, 4 out of 10.
These returns do not evidence much change on three months ago,
but taking the entire furnaces of the United Kingdom, the returps
aro a decline of no fewer than 52 furnaces on three months back,
the result mainly of the Scotch stnke.

A spirited inquiry was noted for steel, and it is significant from
the increasing number of orders that a larger consumption is at

resent taking place of this material than perhaps at any previous

ate. Bessemor blooms and billets were quoted this week £4 4s.
net ; Siemens qualities, £4 6s, 6d.; soft steel plates, suitable for
bridge and other engineering purposes, £6 ; and boiler plates, £7.
Steel bars, flats, strips, &c., used for stamping and pressing pur-
poses, and rolled down in this district, were generally 10s. per ton
above the price of iron.

The steps which mining engineers will have to adopt to maintain
the prosperity of the collieries under a system of eight hours for
miners were nug%eatad by Mr. Alexander Smith, the new president
of the South Staffordshire Institute of Engineers, in his inavgural
address on Monday. More coal would have to be turned out for
the same capital outlay, so as to spread the interest on fixed
capital and standing charges over a larger tonnage. This could be
done in one or two ways, such as working two shifts and improve-
ments in machinery and other arrangements. Prominent smon
the possible improvements were the introduction of mechanica
coal-cutting, more rapid baulage and drawing, and the provision of
coal-washing and coal-picking apparatus, %nr making the best
market possible of the coal raised. Whenever the ﬁi;f.ht hours
system came into force greater pressure and responsibility would
be thrown upon mining engineers, and prompt thought should be
exercised by the profession as to how these new conditions were to
be met,

The wages dispute in the wrought nail trade is likely to be
settled by the masters paying the 1820 list, for which the men
have been agitating. At least, the operatives believe that at the
adjourned joint conference which is to be held the employers will
be willing to concede these terms, and upon this understanding
it has this week been resolved to resume work at once.

A &nmpanf with a nominal capital of £75,000 has just been
formed locally to take over the business of the le Raoge and
Foundry Company, Aston, near Birmingham, cooking range and
heating apparatus engineers. The object of the new limited con-
cern is to develope the present business, and it is said that the
average profit for the last five years has been considerably in
advance of any previous period.

The goodwill, registered trade marks, brands, &c., of the New
British Iron Company, in liquidation, have been purchased by the
well-known firm of Messrs, N. Hingley and Sons, Netherton Iron
Works, near Dadley. Messrs. Hingleys' mines adjoin those of the
North British Iron Company, and are situated in the same beds of
coal and ironstone, It is their intention to continue the manufac-
ture of ' Lion " iron exactly as heretofore produced under that
celebrated mark. *‘ Lion" pig iron will also be made at Corn-
greaves’' furnaces, and used in making bar and plate iron of the
“ Lion"” brand.

The rating of machinery assessment appeals ty the Wolver-
hampton manufacturers, and which were to have come before
Quarter Sessions, have mostly been settled out of Court. Origi-
nally fifteen appeals were down for hearing, but only one of these,
and that not relating to a manufacturing business, has actually
come for trial. In the other cases arrangements agreeable to
the appellants have been consented to by the Union authorities,
It is stated that the actual result of the re-assessment of the
borough will be a very large increase in the rateable value, and
that although reductions have in numerous instances been allowed
on the original re-assessments, the net results will be most satis-
factory from a ratepayer's point of view.

NOTES FROM LANCASHIRE.
(From our own Correspondenis.)

_ Manchester.—The tone throughout the engineering and iron
industries of this district continues one rather of depression than
otherwise, and a very emphatic proof of the generally unsatis-
factory condition of trade is the fact that notwithstandiog the ex-
cessively restricted production of pig iron, as shown by the recent
returns of the number of furnaces in blast and the almost complete
absence of stocks of any weight, business seems to he impracticable
on anything like a remunerative basis. If there were any con-
fidence whatever with regard to a revival of trade, the present
position of stocks and the large number of furnaces out of blast
could not belp but give a stimulus to some substantial advance ;
but there seems to be no confidence in buying, and business is
again dragging on in the merest hand-to-mouth fashion, with prices
tending in a downward direction. So far as the engineering
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industries are concerned, there is still no indication of any real
improvement ; here and there, of course, business fluctuates, and
in 1solated cases more activity is reported, but generally establish-
ments continue but very indifferently employed, and new work
generally is not coming forward in any increasing weight.

The Manchester Iron Exchange on Tuesday was but thinly
attended, and only a very slow business was reported either in
raw or manufactured material. For pig iron only the mo:t
restricted inquiry is coming upon the market, and merchants and
consumers are in many cases only taking partial deliveries of the
iron that was purchased during the rush of buying a few weeks
back, with the result that makers, although well sold, are here
and there haviog iron thrown on their hands, which they are
showing ratber more anxiety to sell, even where they have to take
something under recent quoted rates. For Lancashire pigironquota-
tions remain nominally on the basis of 40s. for forge to 42s. foundry,
less 2} at the works, but at these figures there is practically little or
nothing doing of any moment in local brands, For district brands
prices are easier if anything, one or two of the Lincolnshire
makers y showing more disposition to entertain offers, and
forge qualities could be bought readily at 39s,, with foundry
numbers scarcely averaging more than 40s. 6d., and quotations for
foundry Derbyshire remaining nominally at 45s, up to 46s, net cash,
deliverad Manchester. With regard to outside brands offering
here, the continued scarcity of Scotch iron keeps up fully late
prices, Eglinton not being quoted under 49s. to 493, 6d., and Glen-

arnock Ols. net prompt cash, delivered at the Lancashire ports ;

ut Middlesbrough could be bnu?ht at lower res, makers who
still bhold to 45s. 4d. net cash for good-named foundry brands,
delivered equal to Manchester, finding these prices practically out
Ef the market, as there are ready sellers at quite 6d. under this
gure,

In finished iron new business still comes forward very in-
differently, and it is exceptional where manufacturers are able to
keep their forges mnui:g more than four days per week. Quoted
prices remain unchanged, but the tendency is towards less firm-
ness. Delivered Manchester or Liverpool, Lancashire and North
Staffordshire bars remain at £5 7s. 6d. te £5 10s.; Lancashire and
Staffordshire sheets, £7 to £7 bs.; and Lancashire hoops, £5 17s. 6d.
for random, to £6 2s, 6d. for special cut lengths. ﬁut and bolt
makers report only a slow demand, the lnrgu users, such as bridge
builders and boiler makers, being only quiet, and very low prices
have to be taken to secure orders. Vz'it.h regard to bridge work,
I may, however, mention that contracts have recently been secured
by local firms, but these, I understand, have been taken at
excessively low figures,

The steel trade continues very quiet, with ordinary foundry
hematites not averaging more than 53s., less 2} ; ordinary Bessemer
basic billets, £4 net cash ; and steel boiler plates £6 bs, per ton,
delivered in this district.

In the metal market there is no change in qnoted list rates for
mnnr;mturud goods, but buying goes on very slowly from hand to
mouth.

The Ashbury Railway Carriage Company, Manchester, have just
secured orders for twenty-four enmﬁlflh bogie carriages of various
classes for the Ceylon Government Railways, and they are just now
busily employed npon another importantorder for ninety-two under-
frames, together with the ironwork and fittings, for various classes
of carnages, for the Indian State Railways,

The Vaughan Pulley Company, of West Gorton, have just com-
pleted extensive additions to their works, and have laid down
special machine tools for the manufacture of their wrought iron
pulleys with steel rims, which will about treble their capacity for
turning ont their gpecial class of work, I may add that the firm
are very busy with orders, both on home account and for ship-
ment to all quarters of the globe, the exceptional lightness, which
is one of the special features of the Vaughan pulleys, rendering
them particularly adaptable for export.

The fifty-sixth annnal meeting of the Manchester Geological
Society was held on Tuesday, Mr. W, Saint, Inspector of Mines
the president, occupying the chair. The report presented show
a continued increase of membership, and improvement as regards
the financial position of the Society, the total membership being
now 230, as against 222 last year. The report, in reviewing the
work of the session, made reference toseveral important contributions
on mining and geological subjects, The President had opened the
session with a very practical address on ‘‘ Recent Improvements
in Mining Machinery and Appliances,” this being followed by

pers on ventilating and coal-cutting machinery, in which the
g:lirn.hility was set forth of a more extended adoption of mechani-
cal appliances for the getting of coal, which so far had made
very little Bpro‘freu in this country. On geological subjects,

Professor Boyd Dawkins had contributed an important paper
on the ‘'South-Eastern Coalfield at Dover,” and Mr. De Rance
had given an interesting paper, with detailed sections, of a
boring for coal on the Freeholders' Estate, at Hazel Grove,
which had resulted in the finding of valuable seams of coal
and proved the extension of the coalfield beyond the boundary
previously assumed. A matter of some importance which had
engaged the attention of the Council during the session had been
the desirability or otherwise of the association joining the Feder-
ated Institution of Mining Engineers, but with regard to this,
nothing had eo far been definitelysettled, Mr, W. Watts was elected
President, and Messrs, G, Pearce, John Gerrard, H. Speakman, Mark
Stirrup, vice-presidents; Messrs, R. Clay, 8. Garside, George
Wild, W, N. Atkinson, C, Cockson, R. Winstanley, S. Platt, J.
Ridyard, H. H. Bolton, G. B. Harrison, D, H. F. Matthews, and
G. C. Greenwell, junior members of Council ; Mr. Clegg Livesey,
hon., treasurer ; Messrs. J. Tonge and Joseph Cranksbaw, hon-
secretaries ; and Messrs. G. H. Hollingworth and H. A. Wood-
ward, hon. auditors for the ensuing year. y 4

No really material improvement can be reported in the:lﬂa_mhnn
generally as s the coal trade. In the better qualities of
1ound coals, suitable for house-fire requirements, an increasing
business is Yeing put through, and pits have in isolated cases
been able to run about fall time, but in other descriptions
of fuel, only a very indifferent demand is reported to be coming
forward, and four days per week continues the general average
that the pits are working, with supplies ample for requirements,
even with this limited production. With regard to house coals,

rices average about 11s, to 11s, 6d, for best qualities, 10s. to
0s, 6d, for seconds, and 8s, to Bs, 6d, for common house fire coals
at the pit moutbh, but the top figures still represent exceptional
prices, although they are more ily obtainable, in some instances,
than they have been recently, Only a very slow inquiry is
coming forward for steam and forge coals, which are readily
obtainable at 7s., although 7s, 6id. is quoted for some of the better
qualities at the pit mouth.

Engine fuel continnes more or less of a drug in the market, and
in some cases extremely low prices are taken to effect clearance
sales ; common slack averages about 3s, 6d. to 4s,, medinm
sorts hﬂfd. to Js., and best qualities 5s. 6d. to Gs. per ton at the
pit mouth,

During the past week there has been a falling-off in the weight
of business put through for shipment, this being chiefly due to the
cessation of inquiries for Scotland, and there is a slight En;ving way
in prices, which do not average more than 8s. 6d. to 9s. per ton
for ordinary qualities of common round coal, delivered at the
Mersey ports,

Barrow.—There is still less activity to report in the hematite
ig iron trade this week, and a distinct tone of depression has set

E:. Orders are very few, especially for forward deliveries, and

rompt sales are from hand to mouth, There has been a further
Sﬂ!l"lllﬂ in stocks this week amounting to 417 toms, and stocks
now stand at 158,490 tons, or 63,807 tons more than in the
beginning of the year. Prices are depressed at 44s, 6d. to 40s. for
mixed Bessemer Nos., net f,0.b., with warrant iron at 43s. 64d. cash
sellers, buyers at 43s. 6d. Thirty-three furnaces are still in blast.

Iron ore is in slow demand, but Scotch smelters are again want-
ing deliveries, and some improvement in shipments may be

1

——

Ep:cdtad. There is a quiet local demand. Late prices are main-
ned.

The steel trade is still very quiet, except in three departments,
Some new orders are to hand for steel ship plates, and for heavy
steel castings, and it is expected there will be a fair trade during the
winter months in tin-plate bars, but rails, heavy as well as hght,
are in quiet demand, and there is bat little doing in billets and
hoops, while the trade is almost absolutely nil in blooms, slabs,
and wire rods, The Bessemer departments generally are inactive,

The shipbuilding and engineering trades are fairly well emplo ed,
and much progress is being made with the Admiralty work in
hand. The Naval Construction and Armaments Company bave
booked an order from the London and North-Western and the
Laocashire and Yorkshire Railway companies for the buildiog of
a high-speed twin-screw passenger steamer for the Fleetwood and
Belfast service, Recent additions to this fleet have been made by
Laird’s, of Birkenhead, and by Denny, of Dumbarton. In years
gone by the Barrow Company built three vessels for the Fleetwood
service, but they were of the now discarded paddle type. Greater
economy in working is secured by the twin-screw steamers, and
higher speeds are obtained.
hipping returns show an improvement this week. The exports
of pig iron from West Coast ports during the week amount to
ﬂ?!i"i tons, and of steel 6599 tons, compared with 4080 tons of pig
iron and 4781 toos of steel in the corresponding week of last year,

an increase of 2713 tons of pig iron and of 1818 tons of steel. The
aggregate shipments this year amount to 277,654 tons of g:ﬁ’ iron
d 313,183 tons of steel, com with 208,663 and 383,950 tons

respectively in the corresponding period of last year, an increase
of 65,991 tons of pig iron and a decrease of 70,767 tons of steel.

The demand for coal and coke is quiet, and prices are, generally
speaking, easy.

Throughout the district ganeral‘lE there is scarcity of employ-
ment, and many men coming into the district for work have to go
elsewhere disappointed,

It is reported that a new company is about to be formed to

produce, at a Barrow works, a new material to take the place
of silk.

THE SHEFFIELD DISTRICT,

(From our own Correspondent.)

THis has been a very dull week in the steel and iron trades.
There has been practically no movement reported. In all the
works visited during the last ten days the reply to inquiries has
been one continuons note of depression. No signs whatever are
perceptible of any improvement in the demand either for railway
material or for shipbuilding. Shipowners are discouraged at the
lowness of freights, which makes their business altogether unprofit-
able., As long as ship-carriage is thus so unsatisfactory it would
be unreasonable to expect any new orders of consequence to be
placed. Hematites run from bHls. to 62s, 6d. per ton, delivered in
Sheffield ; common forge iron, 38s. to 38s. 6d. per too, but there is
literally no business doing. Consumers have quite sufficient
supplies for their requirements, and the absence of new work causes
them to hold their hands and keep back orders. The position of
affairs is exceedingly unsatisfactory and disappointing, as a decided
change for the better, which was stimulated by the revival of a
month ago, was expected. The quotations for hematites, already
given, show a reduction of from 1s. to 1s. 6d. per ton, and in for
iron of about 6d. per ton. Derbyshire irons are also slightly reduced.
Bessemer billets are at £5 10s., bar iron is quoted at a similar
figure where the requirements reach any amount.

In the manufacture of locomotives and other engines, English
makers, both in this and other districts, are finding German and
Belgian competition get increasingly keen. Much of the work
which used to be done in this country is now also turned out by
native engineers in foreign markete. Ia several of our large rail-
way material establishments orders are daily expected for
material from India. Extensions of railways in that great Depen-
dency are now contemplated, which will involve an outlay of over
thirty millions sterling. Of this work a considerable share is
certain to come to Sheffield. At the same time the prices of tinished
material have got to so low a point that it is doubtful whether in
bhome industry they cover the cost. In general cases orders are
gaid to be taken for no other object than to keep the machinery
employed against better times, and to keep their men at work.
The war between China and Japan has had the effect of snspend-
ing nearly all deliveries to these countries. Some pressing orders
for buffers for the Japanese Government are now in course of
execution in Sheffield, and when the war is over it is expected
that both combatants will place heavy requirements not only in
military, but in marine and railway material. The revival
anticipated in the South American markets has not yet commenced,
and the general opinion nmun?!t our principal houses is that the
season is too late now for the foreign markets to afford any great
improvement this year,

n the coal trade 6d. to ls. per ton advance has now been pretty
generally obtained in Lousehold sorts. The long-continued mild
weather led to the belief that no advance would be made this
month, and merchants even yet are not buying to any extent, but
owners are stubbornly requiring more money, and as the season
advances they are certain to get it, Silkstone i= now at 10s, to
12s. per ton ; Barpsley House, s, to 9s. 6d. per ton ; second
qualities, from 8s. to 83, 6d. per ton. In steam coal a full average
tonnage is still being sent to the Humber ports, and the railway
companies are taking good deliveries on account of contracte,
Barnsley hards, 7s. 9d. to 8s, 3d. per ton ; Parkgate and other
qualities from 7s. per ton. Gas coal seems to be rather lower and
in less demand. anufacturing fuel continues very quiet, screened
slack being quoted at 4s, 6d. to Da. 6d. per ton; pit slack from
3s, 6d. per ton. Coke is in rather better demand at from 9s, to
11s. per ton.

Colliery extensions are proceeding briskly in South Yorkshire,
On Monday last Mr, George H. Turner, general manager of the
Midland Railway, cut the first sod of a new colliery at Griemthorpe,
belonging to the Mitchell Main Colliery Company. The un::ll;g*
taking is on the property of Mr. F. J, Saville Foljambe, of
Osberton Hall, who has granted a lease of about 3000 acres of coal,
lying in such a direction that it will be connected with the work-
ings of the Mitchell Main Colliery, Wombwell, It is expected to
find the Barnsley thick seam at a depth of about 500 yards, The
sinkings are to consist of two shafts, each of a clear diameter of
19ft. inside the tubbing, The coal is expected to be reached in
about two years, With the two large pits already worked by the
company, and the fresh enterprise in full operation, the output
will be about one million tons per annum, The new colliery is con-
nected with both the Midland and the Manchester, Sheffield, and
Lincolnshire Railways. The sinking operations are in the hands of
Mr. Charles Walker, of Darfield, under the snpervision of Mr.
Mitchell, the engineer.

On Wednesday, 10th inst., deputations of engine and boilermen
from South and West Yorkshire had an interview with the
executive of the South Yorkshire Coalowners’ Association, the
object being to require their wages to be restored to 30 per cent.
above 1888 standard and to bave the reductions returned. The
men decline to submit to the reduction of one-fourth under the
decree of the Conciliation Board, on the ground that not being
represented on the Board they are not bound by its decisions, The
executive are to report the result to a full meeting of coalowners
to be held next week.

The return of coal sent to Hull from the Yorkshire collieries
during September, issued by the Hull Chamber of Commerce and
BlntEpmg:, shows that trade has been in a fairly good condition,
with business as well up to what it usnally is at this time of the
year. The tonnage forwarded to that port last month amounted
in the aggregate to 263,000 tons, as com with 42,992 tons for
the unrranﬁdmg period of 1893, and 171,816 tons for September
of 1892, e reason of course for the return for September, 1803,

being so small was on account of the great coal strike, when
practically no business was done with the Humber ports, Out of
the 42,992 tons then sent, 39,562 tons came from Durbham, and
twenty-five Yorkshire collieries only sent 3440 tons. For the
completed three-quarters of the year the ton forwarded
to Hull was 1,591,800 tons, as compared with 1,040,480 tons
for the same period of 1893, and 1,695,408 tons for the three-
quarters of 1892, These figures, compared with those of lﬁaﬂd
exhibit an increase of half a million toos, but contras
with those of 1892, a decrease of 103,000 tons is shown.
The export trade has considerably advanced. Last month the
figures were : coastwise, 19,945 tons; and to foreign countries,
147,838 tons ; as against 75,607 tons in the same month of 1892
In September of 1893 no coal was exported coastwise, and only
624 tons sent away in all. The exports for the nine montbs of the
yoar were :—1894, 665,462 tons; 1893, 349,807 tons ; 1802, 635,089
tone, For the month of September the country which took
the largest weight was Germany, with 45,458 tons, In the
corresponding month of last year there was no coal sent to
any foreign port except North Russia, and Sweden and Nor-
way. Last month Sweden and Norway took 37,674 tons ;
North Russia, 29,680; Denmark, 12,411; and Huljnnd, 6551
tons, For the nine months the largest weight was taken by
Sweden and Norway with 215,644 tons, North Russia occupying
second place with 140,158 tons, Germany being third with 117,872
tons, and Holland fourth with 37,105 tons. The highestindividoal
tonnage sent by a single colliery was, as usnal, from Denaby Main,
with 23,456 tons, Peckfield, after sending moderate contribu-
tions, has sprung into second place with 16,472 tons. The third
lace is occupied by Manvers Main with 10,888 tons. Two col-
ieries in West Yorkshire take fourth and sixth place, and the fifth
is occupied by a South Yorkshire colliery. )
During the month of September there has been the serious
decrease of £20,298 in hardware and cutlery, The increasing
countries for that month are B&ium, from £5937 to £8103;
)

United States, from £12,987 to 314, This latter increase is
due to the settlement of the tariff question. The markets which
show a decrease include Russia, Sweden and Norway, Germany,
Holland, France—from £8256 to £4606; Spain and Canaries,
Foreign West Indies—from £3306 to £2500 ; Chili, from £3063 to
£1291 ; Argentine Republic, from £3306 to £2825 ; British Pos-
gessions in South rica, £12,736 to £11,577; Australasia,
£24,027 to £18,868, and British Possessions in East Indies from
£19,307 to £12,493. There is also a decrease reported on the ex-
ports for the nine mooths of £208,682. The only increasing
markets are Russia—from £31,756 to £42,734 ; Sweden and Norway,
from £28,181 to £30,477 ; Germany, from £82,426 to £82,905 ; Hol-
land, from £56,642 to £60,336 ; Belgium, from £45,673 to £69,009,
The decreasing countries are again very numerous, including
France, from £71,008 to £55,862; Spain and Canaries, from
£20,660 to £23,937 ; United Bt.ateu: £169,237 to £99,461 ; Foreign
West Indies, from £37,706 to £28,704 ; Chili, from £35,134 to
£14,053 ; Argentine Ralfmhliﬂ, from £45,866 to £35,215 ; British
Possessions in South Africa, from £108,504 to £99,131 ; British
Possessions in East Indies, from £167,300 to £123 842 ; Australasia,
from £200,093 to £177,643 ; and British North America, from
£75,295 to £52,225,

In steel nowronght there is a considerable improvement reported
on the month’s business, The incrming markets are Russia, from
£17,660 to £39,115 ; Germany, from £17,834 to £30,158 ; France,
from £6243 to £12,036 ; United States, from £11,704 to £32,361.
Decrenses are shown by the following countries :—Sweden and
Norway, from £3112 to £2498 ; Denmark, from £3684 to £3645 ;
Holland, from £12,815 to £7684 ; British East Indies, from £6394
to £3300 ; Australasia, from £4796 to £4593 ; and British North
America, from £13,843 to £5995, An advance is reported on the
nine months' working, the reviving markets including all except
Holland, Unpited States, and British North America.

THE NORTH OF ENGLAND,

(£rom our own Correspondent, )

THoUGH it is generally held that the trade of the country has
entered upon a revival, anod that prospects are more favourable to
producers, yet in this district at present the tendency is rather the
other way, and what little improvement has been gained is dis-
appearing. Certainly the pig iron market has become very flat,
and buyers are few, while plenty of sellers are coming forward,
though it is but right to say that these latter are not the
producers themselves, but are people who have been gpecu-
lating and bought heavily when prices were advancing, in the
expectation that the valvne of iron was going up still further.
When, however, prices took a turn downward, there was
the usual rush to sell out, and this prevented any recovery in

rices, but rather hel them down until now they are at least
gd. per ton below the best price that has generally been realised.
The unsettled state of foreign political affairs has made the specu-
lators timid, and there is not nearly so much confidence in the mar-
ket that there was a fortnight ago. Business in this district also is
quieter, because less pig iron is required to be sent to Scotland, the
miners’ strike there having almost ended, seeing that forty thou-
sand miners have gone back on the masters’ terms out of the
seventy thousand who came out more than three months ago,
and coal being more plentiful the other nine of the blast
furnaces have been relighted, making twelve at work altogether,
There were nearly seventy in blast before the strike commenced.
A good deal of capital has been made in commercial reports of the
fact that between sixty and seventy furnaces could cease operations
without causing any marked improvement in the demand for and
prices of Eig iron in other districts ; but it ought to be taken into
account that the cnnautengﬁun of pig iron fell off likewise, seeing
that nearly all the finished iron and steel works in Scotland were
stopped, and did not require the pig iron. If cheap and adequate
supplies of fuel had been forthcoming so that they could have been
kept going, a much greater improvement in the demand for and
prices of pig iron in other districts would have resulted,

Cleveland pig iron makers have had to reduce their quotations,
owing to the action of speculators, who have forced prices down in
their anxiety to realise, and this though foundry qualities are
admittedly scarce, so much so that only small lots can be furnished
by the speculators themselves, and makers have little of which the
can dispose for prompt delivery. Most of the business in No. 3 thg
week has been done at 36s, per ton for prompt f.o0.b. delivery, but
less than that will be accepted now—35s, 8d., and even 6d.
was taken on Wednesday—as warrants all round bave became so
very weak, and this rules the general market, now that warrants are

ain coming more in competition with makers’ iron. Notlongago
Cleveland warrants could not be bad under 36s, 6d., and at the
close of last week were not below 36s., but on Tuesday they
dropped to 35s. 8d., and on Wednesday to 35s. 6d. In the face of
this and of as large a fall in Scotch and hematite warrants, it
could hardly be expected that prices of makers’ iron could be kept
u{;. Very little iron is being taken out of the public stores,
whereas a large quantity might bave been expected, seeing that
No. 3 is so scarce, and that large shipments are being made. The
exports have considerably improved to the Continent, but as this
is the last month of the northern navigation season, the despatch

of the iron cannot be delayed, and those who need to get a
stock in for the winter have to import it mow. The pig iron
exports from the Tees this month to Wednesday night were

30,035 tons, as compared with 21 tons last month, and 34,333
tons in the corresponding month of last year, all to 11th. No. 4
Cleveland foundry pig iron has declined to 35s., and grey fo

which has once more me almost a drug on the market, there
hum:ﬁl s0 much more offered for sale than is required—can be
bought at 33s. 9d., a price which will not pay the producers.
If the old differences in prices were maintained, grey forge should
be only 1s. cheaper than No, 3, whereas it is 2s, %ﬂ. cheaper ; the
expense of producing it is the same, East Coast hematite pig iron
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is also in better aulﬁly than demand, yet there are no
signs of the output being reduced, though makers’ stocks
must be increasing considerably, and the cost of production in-
creases, Mixed numbers can readily be bought at 43s. for prompt
delivery, and even 42s. 9d. is said to have been accepted,
Middlesbrough hematite warrants having fallen to 42s. 3d. buyers,
Foreign ore is dearer, some sellers asking 12s. 3d. per ton for good
Rubio delivered on the Tees. Messrs. Cochrane and Co. are dis-
mantling a furnace at their Ormesby Ironworks, Middlesbrough,
and they will have four built, of which three are now in blast.
The accountants certify that the average realised price of No. 3
Cleveland pig iron during the quarter ended September 30th was
35s, 1'96d. per tom, or 3'65d. decrease upon the previous quarter,
a result which is disappointing, as most people had looked for an
Increase, seeing that the market quotations have been higher,
being 30s. 6d. 1n July, 35s, 10d. in August, and 36:. 4d. in Sep-
tember, the average for the quarter being close upon 33s, 11d. IlJt
1s evident that the makers must have hn.g on hand a lot of low-
priced contracts. Wages of blast furnacemen for the current
quarter have been reduced half of 1 per cent. They looked for an
advance, and thus they some time ago asked that the sliding
scale, which would according to their notice have terminated at
the end of September, should be prolonged to the end of the year,
Very little improvement can be reported in the finished iron and
steel trades, but the prospects for rail makers are somewhat more
promising, as orders are likely soon to be given out for India, as
well as for railways at home. There seems also to be a brighten-
ing up in some of the markets abroad to which we have in past

years sent glunntitias of railway materials. The quotation
for heavy steel rails is £3 12s. 6d. net at works, Steel billets are
in good request, and several cargoes have been sentto the Man-

chester district by sea, it being cheaper to do that than to forward
by train, The railway companies, however, rather than lose the
traffic, have considerably reduced their rates, so that little more is
likely to be sent by way of the Ship Canal. The chief market for
steel billets is South Wales, The Darlington Steel and Ironworks
have now been entirely closed, and 800 men thrown out of employ-
ment. Steel ship plates are quoted £4 17s. 6d.; steel boiler plates,
£5 17s. 6d.; steel ship angles, £4 15s,; iron ship plates, £4 15s.;
iron angles, £4 12s, 6d.; common iron bars, £4 17s, 6d.; and
best bars, £5 7s. 6d.; all less 2} per cent. and f.o.t.

A Staffordshire firm has been making inquiries about the
Bowesfield Ironworks, Stockton. These were formerly well-known
iron-plate mills, but have been idle for several years. The situa-
tion of the establishment is good, being on the left bank of the
Tees, and close to blast furnaces, with shipyards not far away.

Messrs. Ropner and Sons, whose shipyard has been closed for
three months, have this week recommenced operations, but have
not yet found work for more than balf the number they usually
employ.

r. J. W, Willans, of Dolforgan Hall, Kerry, electrical engi-
neer, hasbeen accepted as the Liberal candidate for the Montgomery
Boroughs. Mr. Willans was for many years engineering manager
at the Tees-side Iron and Engine Works, Middlesbrough, and since

then has had a good deal to do with the construction of the Liver-
1 Overhead Railway. The Skerne Steel and Wire Company,
arlington, is about to be reconstructed. It is being wound up

voluntarily, so that the sbare capital may be reduced. The depres-
sion of trade and the moulders’ strike in particular led the directors
to consider the course now adopted to be desirable.

A meeting of promoters held at Manchester has decided that the
Bill for the new through line between Manchester, Newcastle, and
Glasgow shall be proceeded with in the parliamentary session of
1895, and Newcastle was chosen as the headquarters of the pro-
visional committee. A very favourable report on the proposed
line of route has been received from several engineers in the
country. It is stated that the North-Eastern Railway Company
is contemplating the extension of the Richmond branch wp the
Swaledale Valley as far as Muker,

The strike of patternmakers in the North of England—which has
been in progress since April 5th—is not yet settled, and the men
seem to be as loth as ever to recede from their demands. They
decline to follow the example of the moulders, and allow their dis-
pute with the employers to be adjudged by arbitration or concilia-
tion ; and nothing will content them but the full advance which
they demanded half a year ago. Some of the masters have obtained
men from Scotland, but the strikers have induced them to return,
The district is suffering greatly yet from the effects of the late
moulders’ and engineers’ strikes, and some steamers which might
have been completed four or five months ago are still waiting for
their engines. -

The newly added south and west wings of the Darham College
of Science at Newcastle were opened on Tuesday by the Mayor of
Newcastle, It is twenty-three years since the College was opened.
It was in 1887 that the first wing of the Eruaant building was
erected, and the building will be complete when the north wing is
opened, on which occasion the King of the Belgians is to be invited
to perform the ceremony. On Tuesday an experimental engine of
200-horse hrowar was presented to the College on behalf of the
Worshipful Company of Drapers, by Mr. Robert Thompson, past-
grmidunt of the North-East Coast Institution of Engineers and

hipbuilders,

On Tuesday, at the invitation of the Bishop of Durham, a
number of gentlemen raprmnﬁnq labour and capital met at
Auckland Castle to talk over the limitation of competition with

to the ‘‘ living wage” and cognate subjects. The conference

was private, but it is stated that Professor Marshall, who takes a

; i::l interest in these subjects, gave those present the benefit of
yvice.

NOTES FROM SCOTLAND.
(From our own Correspondent.)

THERE has been a fair business in pig iron warrants, but the tone
of the market has been easier, and the tendency of prices down-
ward. As the miners’ strike has now practically collapsed, there
is no chance of the prices current of late for pig iron being main-
tained, and holders are understood to have been selling. Scotch
warrants have further declined about 6d. per ton. The price of
Cleveland iron is also down 5d. per ton, and Cumberland hematite
has fallen in proportion. Only a small business has been done in
hematite, nltEnugh it is certain that the consumption will hence-
forth increase. )

Since last report three furnaces have been put in blast at
Gartsherrie Ironworks, and the prospect is, that in a short time a
further considerable increase will be made,

The prices of makers’ pig iron are as follows :—G.M.B. f.o0.b, at
G w, No. 1, 44s,; No. 3, 42s. 6d.; Monkland, No. 1, 48s,;
No, 3, 42s, 6d.; Carnbroe, No. 3, 46s,; Summerlee, No. 1, i9s.;
No. 3, 52s.; Coltness, No. 1, b9s.; No,. 3, 5ls, 6d.; Calder, No. 1,
58s,; No. 3, 50s. 6d.; Glengarnock at Ardrossan, No, 1, 54s,.; No. 3,
49s, 6d,; Eglinton, No. 3, 43s.; Shotts at Leith, No, 1, 58s,; No, 3,
52s,

The shipments of pig iron from Scottish ports in the past week
amounted to 2236 tons, compared with 5035 in the corresponding
week of last year. India took 25 tons, South America 50,
Australia 15, Italy 150, France 15, Germany 220, Holland 216,
Spain 65, other countries 20, the coastwise shipments being 1460,
against 1105 tons in the same week of 1393,

The stocks of Scotch pig iron are reduced to very small propor-
tions at the ironworks, and those in the warrant stores show a
decrease for the week of about 1000 tons,

Work is now being gradually resumed at the malleable iron and
steel works, the managers proceeding with caution, as they are
obliged to have cheap fuel. The prices obtainable will not afford
anything else. It is a matter of uncertainty as to the amount of
employment to be immediately available in finished iron and steel.
The interruption to shipbuilding during the strike has been only
partial, because supplies of steel were always to be had from the

North of England, and merchants were thus able, wherever it was
absolutely necessary, to carry out their engagements. Prices are
not very regular, but they may be expected to equalise themselves
in the course of the next two or three weeks.

The shipments of iron and steel manufactured goods from
Glasgow in the past week embraced sewing machines to the value
of no less than £10,825, of which the greater proportion went to
the Continent ; other machinery, £/745; steel goods, £2456; and
miscellaneous iron goods, £11,792,

The coal market is now assuming something like its usuval
appearance, although a few weeks must still elapse before the full
supply of coal wilf be attainable, Orders for cargoes from the
North of England are now no longer given. On the other hand, the
shipments of Scotch coals are on the increase, and the prices are
receding. In the Glasgow district the best all-round coal is
quoted at Us,, second quality 8s,, and dross D=, per ton.

The colliers' strike has quite collapsed in Lanark and Agyr.
Fife and a part of Stirling and the Lothians still hold out, but the
men must now be fully aware that their cause is utterly hopeless,

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

THE colliers, having given in their notice, have now put aside,
apparently, all discussion for a time, and continue working very
regularly, with the exception of a few partial strikes, The
General Federationists are, however, not inclined to let the oppor-
tunity slip by, and it may be taken for granted that the coming
winter will see a lot of platform work, the agents Jof the English
organisation making every effort to annex the Welsh colliers. 1
have spoken to influential men amongst the local colliers, and
though they cannot guarantee the action of the bhauliers, they
think the middle-aged and common-sense colliers will strongly
DP%EEE m]{v union with Eogland.

e coal trade has entered upon the fourth gnarter in a way to
arouse very satisfactory comments. Itis evident that war rumours,
and the necessity of keeping the British fleet on the alert and
ready to protect our interests abroad, tells favourably on the steam
coal trade, and coaling stations are being well supplied. Some
large tonnages went out this week. The total last week from
Cardiff ports, notwithstanding the monthly holiday, was 280,000
tons, I note that the great steamship and other companies are
beginning to make their arrangements for next year's contracts,
The P. and O., as usuval, are moving, and invite tenders for
120,000 tons.

On 'Change Cardiff the prominent topic of conversation of late
has been the prominent figure at which contracts will be entered
into, and from all I can glean, seeing what prices are had, and the
firmness of the market, and noting also the prospects and the
possibilities of the future, a likely price will be from 11s. to 11s. 6d.
A good authority on 'Change agrees with this, though if the
Foreign-office |became actively disturbed during the next week
or two, the higher figure might be exceeded.

The latest quotations this week, Cardiff, are as follows :—Best
steam, 11s, 9d. to 12s., demand good ; seconds, 11s. to 1ls. 6d.;
best Monmouthshire, 10s. 6d, to 1ls.; dry coal, from 10s. f.o0.b.
House coal continuesin a vigorous condition, and home and outside
demand is good. Best continues at 11s,; No, 3, Rhondda, 10s, 3d.
to 10s. 6d.; No. 2, Rhondda, 8s. 9d.; through, ts. 9d. to 7s.; small,
4s. Od.

Newport and Swansea coal exports remain good, and prices firm.
Swansea quotes best steam at 11s., and anthracite from 8s. 9d. to
12s. 6d., according to quality. For this class of coal, and for the
kind which yields a useful blending of bituminous and anthracite,
the inquiry is good, and I hear, in respect of the latter, that
developments are likely at Hirwain on a large scale,

Coke remains tolerably firm, and I note that the closed steel
works of Tredegar and Rhymney are busy in that direction.
Cyfarthfa in the fulness of its requirements lending a helping band.

Present quotations, Cardiff, are :—Furnace, 15s. to 16s. ; foundry,
17s, to 18s.; special foundry, 20s. to 20s. 6d. Patent fuel is on
steady demand at last prices, 11s. to 1ls. 6d. Swansea price,
10s. 6d. to 11s. Pitwood, 15s. 6d. Cardiff ; 17s. Swansea.

There has been little change from the ordinary rut in the iron
and steel trades, and the activity one meets with here and there
is more of the nature of preparing for briskness than meeting in-
creased demands, The quantity of ore coming in and stocked
at the principal works continues very large. So also in the make
of tin Ear, which has been heavy, particularly at Cyfarthfa. On
two occasions this week the despatch sent, principally to the Great
Western sidings, bas been unusually large. On one day 50 wagons,
principally ten tons each, were sent away.

I note that at these works the storing of pig iron has been 1m-
mense of late, and every available corner utilised. Several hun-
dred tons of refinery iron, which bad been stocked for years, have
also come under the Cyfarthfa tactics of putting everything to
good purpose. This iron was of excellent brand, and to bring it
to account a short railway was put down, and the whole rapidly
cleared.

Pig iron continues to come in from Middlesbrough and Millom.
Only two cargoes of rails have been despatched this week—one of
760 tons to Spain, and another, Great Western rails, to High-
bridge, 110 tons.

Market quotations, Iron and Steel Exchange, Swansea, were as
follows, midweek :—Glasgow warrants, 42s. 64d.; hematite,
Middlesbrough, 42s. 74d.; Welsh bars, £5 to £5 2s. 6d.; steel rails,
bheavy, £3 1bs, to £3 17s. 6d.; quotation at Cardiff, £3 12s. 6d. to
£3 10s.; light, Swansea, £4 10s. to £4 15s.; steel sheets, £6 bs, to
£6 7s, 6d.; sheet iron, £6 to £6 10s,; Bessemer steel tin-plate bars,
£4 to £4 2s, 6d.; Siemens best, £4 to £4 2s. 6d. Tin-plates:
Bessemer cokes, 10s. 3d. to 10s, 6d.; Siemens, 10s, 6d. to 10s, 9d,;
ternes, per double box, 28 by 20, 20s., 21s., 22s., 24s.; best char-
coal, 128, to 12s, 6d., according to finish of brand ; wasters, 6d. to
1s. less than primes,

Block tin is down to £60 bs. There have been large clearances
of tin-plates aﬁainst Swansea ; but tonnage has not come in as
expected, or they would have been heavier. The total received
from works last week amounted to 66,167 boxes ; total shipped,
57,766 boxes, leaving stocks at 235,712 boxes,

The shipments of September were very satisfactory, 13,852 tons
to the United States and 4374 tons to Russia, as against 9906 tons
to the States and 3817 to Batonm for September, 1893,

A good deal of satisfaction is felt at the healthy state of the
Swansea harbour trade. September beat the record. In imports
there was an increase of 23,408 tons, and in exports 35,216 tons,
During the month, in iron ore and in iron and steel, the increase in
imports was large. Last week Swansea imported 1516 tons pig and
290 ecrap steel, and a large quantity of tin-plate from the Mon-
mouthshire district. In patent fuel there would have been a large
clearance had tonnage come in. As it was exports were confined
to 2470 tons to France, 1200 to Roumania, and 1000 tons to Algeria.

The great question now ““on” at Cardiff is, Shall the Corpora-
tion acquire the Bute Docks and Penarth, possibly Barry, and
form a harbour much the same as Swansea ; but it would seem
likely that while the Council are discussing payment to experts,
and ways and means generally, the opposition will grow stronger.
Some of the moderate men hold, that with a costly waterworks
scheme, carrying out electric lighting, and acquiring tramways,
they have enough on their hands at present. On Wednesday
it was stated on gnad authority, that the Taff Vale Railway
Company has decided {0 withdraw from the scheme, and up to
the date of my despatech this has not been corrected. The im-
pression in Cardiff is, that if the statement is right—and it seems
reasonable, as withoot Penarth the Taff would have no sea outlet
—the Corporation will retire from the undertaking.

In Swansea a water action, for which a claim of £60,000 was made,
has been settled for £10,833 by arbitration in London,

The first main line train was run by the Rhondda and Swansea
Railway directors over the new extension into Swansea on

Tuesday, they baving first inspected the whole work of the railway,
including the swing bridge over the Neath river. The connection
from the Rhondda is now unbroken with the exception of a few
yards at Briton Ferry. "

The Llanelly Harbour Commissioners held an important meetin
this week, and comments were passed on the dilatory character o
the Board of Trade in not sanctioning the improvements desired.
Doubtless this will take a practical form next week.

A conference of collier delegates is to be called to enter into the
question of the use of carbonite instead of compressed gunpowder
in blasting operations. It is contended that though the use of
carbonite is safer than powder, the miners are not able to earn
so much, and that in consequence they should have compensation,

The formation of a transport company for the Severn Navigation
is proceeding vigorounsly, and Sir W, T, Lewis has announced to the
promoter that the Bute Docks Board are prepared to support,
financially and otherwise, the scheme of a water transport company.
In this, traders at Cardiff and Worcester are benefited, and the
building of suitable steamers will be one of the earliest efforts.

NOTES FROM GERMANY.
(From our own Correspondent.)

THE position of the iron and steel trade over here has in no wise
altered since last week, a limited business being done in most
departments, while quotations are rather fluctuating, and certainly
anything but satisfactory. Quietness still prevails in most branches
of the Silesian iron trade. Pig iron is in particularly weak request,
and the blast furnace works justly complain of the decreasing
tendency in prices, which has been very keenly felt in some
instances. In malleable iron very little is done just at present, and
for the few orders that are being secured here and there extremely
low quotations have to be accepted. )

With reference to the Austro-Hungarian iron trade, nothing of
interest can be reported to have occurred since last week. Makers
and manufacturers, on the whole, are well employed, though here
and there a slackening off in demand has been noted lately,
Pig iron continues to be scarce, and there is generally much firm-
ness exhibited in prices. Few orders are coming in for bars, which
may be accounted for by the exceptionally brisk demand that was
coming forward for that article in last quarter, when dealers as
well as consnmers were anxious to profit from the low prices then
ruling ; for the present there is little chance for an improvement
in demand, unless stocks should begin to decline. The steel trade
is altogether in a poor condition, owing to the scarcity of orders
for rails and railway rolling stock, The machine and wagon shops
are in comparatively fair employment, twenty express locomotives
having been ordered by the Austrian State Rail WaYys,

In France a rising demand can be noticed for almost all sorts of
iron, though orders of weight are, as yet, rather scarce, but down-
ward movements have not been reported for some time past. On
the contrary, there is a very firm tone perceptible in most depart-
ments. A hopeful feeling generally prevails, and in many quarters
the belief is entertained that a fairly good winter’s business will be
done,

The Belgian iron trade begins to show Eliﬁil‘]t signs of a revival,
and a firm tendency is generally reported. For the present, how-
ever, makers ‘‘live in hope,” the business actually done being of
small weight, but the more sanguine persons are of opinion that
the worst is past, and that a general and lasting improvement is
about to take place. Up to date both the raw and the finished
ironworks are but moderately engaged; export trade continues
uncommonly weak, and there are very few works that can boast of
any forward orders. The Company Cockerill has been fortunate
in securing a pretty fair order for fish-plates for the Roumanian
Government at 147501, p.t. at works.

There is nothing new to note with regard to the Rhenish-
Westphalian iron and steel industry. Some branches are tolerably
well employed, and the fact that prices are rather firmly main-
tained is generally considered as a symptom of lasting improve-
ment. The quietness in the iron trade cannot fail to have a strong
inflnence on the iron ore market, and there is but little activity to
be noted at the iron ore mines. Since previous letters no altera-
tion in quotations can be reported to have taken place, nor is it at
all likely that there will be any material change so long as the
weakness in the pig iron department continues. From the malle-
able iron market tolerably good accounts have been coming in upon
the week, thongh little actual business is done in most branches ;ﬁit
a good number of inquiries have come in for bars as well as for hoops,
and buyers appear to be just a little less reserved than formerly. In
girders not much has been done lately, A good activity continues
at the plate and sheet mills, but makers find it impossible to carry
an advance in quotations. Foreign in%uiry is dull, sheets onl
meeting with a pretty strong request. Drawn wire and wire nails
still show no sign of improvement, either in price or demand ; and
there is likewise a very weak tone to be noticed in the rivet busi-
ness. The ironfoundries and machine factories are only poorly
employed, while a good activity continues at the wagon shops,

A concession for the building of a locomotive wagon and rail
shop in Russia has been granted by the Russian Government to an
American syndicate, under condition that twenty-four foreigners,
at the most, are to be employed, and that only Russian raw mate-
rial is to be consumed.

The following figures, showing the average prices of pig iron in the
different countries, may perhaps be of some interest. %ha highest
prices for raw iron are quoted in Italy, where 161f. p.t. iz paid for
common foundry pig. In Russia 104f. p.t. is quoted ; in Austria,
foundry pig is paid with 92f.; in Hungary, 90f. p.t. In Japan,
84f. p.t. is gquoted ; in Spain, 69f. p.t.; in Norway, 69f. p.t. In
Luxemburg, 45f. p.t. is the price quoted ; in Belgium, 51f.; and in
Bavaria, 67f. p.t. is paid. In the United States 71f. p.t. is the
g‘i'?mga price for foundry pig, Prussia and France each quoting

. Pt

STATUE TO SIR WILLIAM PEARCE.—A memorial statue of the late
Sir William Pearce, Bart., the eminent shipbuilder, who died in
London, December 18th, 1888, was unveiled at Govan, Glasgow, on
Saturday, the 6th inst.,, by Lord Kelvin, The event took place
in presence of a large concourse of spectators for most part
cnmfnmd of the trades’ societies belonging to Govan, and of
employés in the shipbuilding works. Besides Lord Kelvin,
there were gra&ant Lady Kelvin, Lady Pearce, Sir Wm, George
Pearce, Lady Rui:-artun, Sir James Bain, the Provost and
Council of Govan, and Rev. Dr, John MacLeod. The statue,
which has been erected at a cost of some £2000, defrayed by
public subseription, occupies a commanding and central position
near the cross of Govan, the site having been given by Lady Pearce.
The statue proper is from the design of Mr, Onslow Ford, of Lon-
don, while the massive and lofty pedestal on which it stands is of
polished Peterhead granite, supphied by an Aberdeen firm. The
pedestal alone weighs about 25 tons, and is 12ft, 6in. high, On the
upper base dado are four sunk moulded panels for inscriptions and
memorial tablets, The statue represents the late baronet examin-
ing the plan of a ship, and the likeness fully maintains the reputa-
tion of the sculptor., A glass vase deposited inside the base of the
pedestal contains drawings of some of the famous steamships built
under the deceased baronet's management, including the Arizona
and Alaska, together with a full list of the vessels built during his
time; a pamphlet entitled ‘‘ The Building of a Ship;"” a map of
the borough of Govan, photographed by the late baronet ; current
coins of the realm, copies of newspapers, &c. In unveiling the
statue, Lord Kelvin gave a lengthy biographical statement regard-
ing the late baronet, and said that by the statue now unveiled they
would be kept in remembrance of what Sir William Pearce had
done for Govan, for the Clyde, and for the world. Sir W. G.
Pearce followed Lord Kelvin, and formally handed over—on behalf
of his mother—the title deeds of the ground on which the monu-
ment bad been erected.
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AMERICAN NOTES.

(From owr own Correspondent.)
NEw Yorg, October Gth,

THE expectation of the early Iu:lnf of large
orders Iumﬂuh, Efn iron, hrigga ate, steel
rails, and cast pi had a favourable effect on
the pig market. Pig iron production is increasing
at the South, and large sales were made this
week of mill irons at Ohio River points. Speci-
fications for considerable bridge workers a:goctog
in a few days. The anxiety for winter orders 18
leading to the shading of prices, Wire rods and
barb wire are in demand. The rush for
nail orders led to another cut of 5 cents, Sheet
iron and boiler plates are doing better than for
two months. ork will be hurried through on
projected tin-plate mills, and despite the refusal
of the workmen to accept a 25 per cent. drop,
a sufficient cut will be made to protect the bulk
of the home trade, especially in ternes. Several
large users of billets made offers this week for
three months' supplies, but acceptances have not
been announced, Girder rails are active. The
railroad demand for structural material will soon
improve. The money markets are easy. For
shop and factory work there is a ual increase
of orders, but no great expansion of trade is
probable until the opening of spring.

LAUNCHES AND TRIAL TRIPS.

The s.s. Turret Bell, turret deck steamer,
was taken on her official trial on Thursday, the
4th inst., when a mean speed of 11} knots was

istered, her total d wuight capacity being
8800 tons on 194t dranght. She bas been built
by Messrs. William Doxford and Sons, of Sunder-
land, to the order of the Turret Steam Shippi
Company, Newcastle—Messrs, Petersen, Tate an
Co., managers—and has received the highest
class in both British Corporation and Bureau-
Veritas Registries.

EXPERIMENTS ON THE DISINFEC-
TION OF TOWN SEWAGE WITH
SULPHURIC ACID.*

By Dr. M. IVANOFF.

THE fact that the cholera-bacillus diuphdyu an
intense susceptibility to the action of acids was
known to its discoverer, for Dr. Koch pointed out
that in the acid secretions of the stomach these
bacilli speedily lose their vitality. The subse-
quent experiments of Kitasato have shown that
very minute additions of sulphuric and hydro-
chloric acids to bouillon cultures destroy cholera

rms in the course of a few hours ; and, lastly,

essrs, Statzer and Burri have studied exhaus-
tively the effect upon these organisms of very
dilute solutions of sulphuric acid. Atthes -
tion of Professor Pfuhl, the author undertook to
investigate the action of dilute sulphuric acid
upon cholera-bacteria when present in sewage
water, From the inception of his experiments
he surmised that under these conditions the acid
must be used in a more concentrated form than
in the above cases, because the sewage water
invariably contains substances which would
combine with the acid, and wounld thus, to some
extent, neutralise its effects. It was, however
ascertained that the additional amount of acid
rendered necessary on this account was buttrifling.
The samples of sewage water were derived both
from the Berlin and the Potsdam sewers, and
were infected alternately with pure cultures of
the cholera-bacillus and with the fresh dejections
of a cholera patient. The acid in the case of the

Berlin sewage water was used in three degrees of
strength : Eﬁ} as a 0 02 per cent. solution ; (2) as
al r cent. solution ; and (3) as a 01 per

cent. solution, The conditions under which the
analyses were made are fully described, and the
author availed himself of microscopic observations
as well as bacteriological tests. Four pnrnllui
series of experiments were carried out, and the
results were in every case identical. The Pots-
dam sewage, which is three times as concentrated
as that of Berlin, was treated with stronger acid,
viz,, with 0°04, 0 06, 0-08, and 012 per cent. solu-
tions, It was found that in the case of the
Berlin sewage the 0 04 per cent. solution of acid
was fatal to the cholera-bacilli, but that with the

r sewage water of Potsdam the amount of
acid needed was that present in the 008 per cent.
solution, It is pointed out that, whereas pre-
vious to treatment the sewage water was faintly
alkaline, the sample to which 008 per cent. of
acid bad been added had a strongly acid reaction
on being tested with litmus paper, and that such
reaction may be regarded as an indication that
the necessury dose of acid has been employed.
This treatment is, with the exception of the use
of lime, the cheapest system that can be adopted.

SigmeNs BrotHeEns’ EvecTrRiCAL WORKS, —
The last vacation visit of the Society of Engineers
for the present year was made on Tuesday, when
the president, Mr. G. A. Goodwin, and about 70
members, inspected the electrical engineering and
submarine cable works of Messrs, Siemens
Brothers and Co., at Charlton. The first depart-
ment visited was the new dynamo shop, which is
fitted up with all the latest appliances for turning
out this class of work. Much interest was shown
in the cable shop where deep sea and electric
lighting cables are made. Some of the cables for
the latter purpose are very heavily armoured for
laying in the ground in Edinburgh without pipes
or protecting channels. The central power and
lighting station attracted considerable attention,
as nearly the whole of the works are now being
driven by motors instead of scattered engines,
and the e have been taken out. The
station con engines and dynamos for produc-
ing the current for driving machinery and light-
ing the works, The driving is done by 54 electric
motors distributed through the works. We
shall refer more at | to this in another

impression,

L L
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Application for Letters Patent.

.. tents have been ' communicated' the
name mr-ddnll of the communicating party are
printed in italics.

26th September, 1894,

18,250, Propvoise Pristia Surraces, H. Dade,
London.

18.260. FurL-sizep Bopy Batus, A. Boots, East-

urne.

18,261. Boor, &c., Lace Fastexers, A. E. Muller, Ger-
many.

18,262~ IMPRCVING the CoLour of Raw Skins, J. Baird,
London.

18,268. Warp Frusmixo Trreavs, A. F. Cralg and R.
Millar, Glasgow.

Isﬂ: TREATMENT of Scrap Inox, W. R. Renshaw,

don.
18,265, Wmisxs, E. Goodwin, Glasgow.
18,266. BrriNG hnﬂmn, 0. Ransaford, Glasgow.
18,267. Scissors SuanreNEr, W. S. Freeman and J.
Turvey, Kent.
18,268, Gas Exocixzs, J. W. Hartley and J. Kerr,
London.
18.260. Svesmiture for Caourcmove, J. Schmid,
London.
18,270, Parst Brussmes, J. L. Thomasson, Worcester.
18,271. Reapixvo Desks, J. Ballinger and J. Henshaw,

18,272, OpTalNING Pumre PrExors from Mixrumss, L.
Lederer, London. et

18,278. ErLectric Mortoms, J. Imray. — (La Societe
Anonyme pour la Transmission de la Force par
I’ Blectricité, France.)

18,274. ARcC Lulm. J. Brockie, London.

18,275, Vessgr for TRAvELLING on Ioe or Warer, E. E.
Dulier, Lomdon.

18,276, BraxE, A. Bucsanszky, London.

18,277. Macmines for Kseapine Doven, T. Kade,
London.

18,278. TyrewniTERs, (. Royle, London.

18,279. ExtracTiNG METALS from Onres, A. E, Morgans,
London.

18,280, Oneck Tiurs, R. Zabel, London.

18,281, Avromaric Fine-arms, F. R, von Mannulicher,
London.

18,282, SexsiTisiNG ProrooraprHic Parer, O. Beadle,
Londnn.

18,988, Fasteser for Lapies' Dressps, G. McDonald,
London.

18,284, VaLves for Pumres, A. W. and Z. W. Daw,
Lontlnn.

18,285, Process for TaREaTMENT of Miux, G. Gaertner,
London.

18,286, Disc Excines, W. G. Kent, London.

18,287, Sarery Stirrvr, J. Cope and H. Taylor,
London.

18,288, BrcoNDARY or Brorace Barrenies, C. Riordon,
London.

18,289. Eizcrmic Motors, J. H, K. McCollum,
London.

15,200. View Fixper for Pnoroararuic Cameras, H,
Ransom and A. D. Thornton, London.

18,201. An ImproveEp Toors Brusu, C. Feldman,
London.

18,202. ApveERTisiNGe on Bicvcres, &c., G. G. White,
London.

18,208. TyrewriTine Macmines, N. W. Hartwell,
London.

18,204. Maninens' Compasses, J. Morton, London.

18,205, DecoratEp Looking Grasses, E. M. Phil,
London.

18,208, IuproveD Truss, 0. Lange, London.

2Tth September, 1804,
18,207. Appamratus for Brrixine Bzris, D. Mathieu,
London.

18,208, Ixxino Rissoxs for TyrewriTEns, L. H.
Yaughan, London.

18,209, DisinrecTiNg VEsTILATORS, F. Park, London.

18,800, A VermiN Trar, G. F. Griffin, London,

lﬂim}L Kerries, A. King and A. C. Oakes, Notting-
, London.

18,802. RoTary Swixos, C. Merington

18,308. ArparaTUs for Bwina Exerncisg, C. Merington,
London.

18 304. Tov, T. F. Edgeworth and J. F. Parsons,
Bristol

18,805. BrLLiarp TasLe ApsosTeEr, G, C. Waterfield,
Aldershot.

18,806, TaresThY Canrers, W. Wallace and R. Barclay,
un., Glasgow.

13,%:]7. Deracuante Lips of Juas, A. Martin, Stafford-
shire.

18,808. Raxoeand Position Fivpens, W. M. Huskisson,
London.

18,800. MasTLEs for IncanpesceENT Gas Lionts, H.
Blucher, Manchester.
18,810, WEAVING Arraratos, W. Bimpson and the
Duplex Wﬂﬂnq A?linncu Company, Manchester.
18,811, Macuine for ExTRACTING VEGETABLE FIBRES,
N. Ismaljee, Manchester,

18,312, Currine Woobp, W. Whitley, Keighley.

18,818, MariNE SioNALLING, J. Wall , Liverpool.

18,814, Casks, J. W, Mellor, Oldham.

18,815. Storace BuiLpixos for Coar, T. Wrigley and
T. Taylor, Manchester.

18,816, Corron Rexrs for Houpine NexpLes, G,
Grigioni, Liverpool.

18,817. ArT Drcoratiox, M. English, near Clevedon.

18,818. RecirrocaTiva Mortioxs, J. Sturrock,
bundnﬁ.

1 !m'd PassgvoEr Guarp for Omwipus, E. Pink,
ndon.

18,820, Macmines for Diooise Poraroms, J. Holt,
Cheshire.

18,821. APPARATUS
hublin.

lﬂﬁ!tuﬂﬂmmn Cream from Mirk, J. V. Geary,

1 .

18,828, Crose-JoiNTING CHAlR Frames, J. Gaymond,
Manchester.

18,824, A Pwrumatic Biruiarp-tasue Cusniox, J. G
Murray and W. Mcl. Valentine, Brecrin.

18,825. HypravLic Craxes, J. A, Baner, Liverpool.

18,326, HyorocarsoN Lamrs, B. Cars, London.

18,827. StEAM-oENERATORS, J, J.,, T. F. and J. W.
Meldrum, Liverpool.

18,828, DurLEx TeLeorarny, G. E. Fletcher, Stock-

for TiLtixo Casks, P. B, Lawlcss,

18,820, DomesTtic Fivters, W. H. Barr, Manchester.

18,330, RevErsinLe Crotit, W. Buchanan, G w.

18,381, Rorany Warer MeTERs, H. J. Rofllt, G w.

18,882, AtTAcHING INFLATORS to Cyores, J. 8 b
Newbury.

18.888. DriviNo Gear of Rear-privive CycLes, W. J.,
E. Freeman and R. Thom , London.

18,834, Wixpow Lock, J, 8, :

18,385, Boors and Suoes, F, Kennel, London.

18,886, Urrinmixa TipaL bown, W. J. Roberts and J.
R. Jones, Liv

18,887, FROZEN Eu.r.' J. Atherton, Liverpool

18,838, BoLpEmriNa Inows, J. R. Cooper, B ham,
IBEI:;. Canpoxs for ELecrric Laurs, E, m,

don.
18,840, Trousers, J. M. Forster, London.
18,841. Sores of Boorts, F. h and G. Padmore,
un., London.
18,842, Sappres, P. Taaffe, London.
18,848, Bripres, P. Teaflfe, London,
18,844. Honse-corrans, E. E. Kelsey, London.

18,845. Fiurivo BSrorrerEp Borries, E. Butes,
Lﬂlldﬂﬂ.-

18,840, Arvraratvus for Sverivive Fru 0. Beck
ab:mdon x ;

18,847. Hixge FoLpiNo BPLASHBOARD, C. Irvine and
G. Dyer, Belfast.

18,848 SpriNo Borroms for Beps, &c., T. A. Btoll,
Lnndun.

18,840, Frur Haxores for Cyoves, F. G. Bensly, Bir-
mingham.

IEIBHL Trays of Waroroses, G, W. Raikes, Birming-

151351. SrarTivag GEar for Vemones, J. B. Lee,

18.852. IxpicaTiNG the Names of Srarroxns, G. P. and

E. A. Wadsworth, and H, I. Hankin, London.
18,358. Focussivo ImaoEs in Cameras, L. H. Chase,

London.

18,354, Momive-roweR ExociNes, E. Edwards.—(0,
Pick, Bctyiumlv

18,8556, Cycres, W. E. Corrigall, London.

18,356, StaTioNn INpicaTory for WAITING-ROOMS, A
A. Jeenel, London.

18.857. Pxeumartic CosmioN in Boor Boues, J. H

Betteley and F. W. Phillips, London.
18,858, TaEaTMEST of Stamcm, H. O. E. Wilmot,
MECHANIEM,

Londun.
B. Wilcox.—(The
Eisemwerk, Germany )

18 350, ELEVATING

18.860. Brookixoe and Currivo Presses, N. J. Hill, jun.,
London.

18,361. PraTes for PrinTiNG, G. Isaac, London.

28th September, 1804,

lﬁﬁihﬂmn Protector, D, J. Coyne and T. Christian,

0.

18,808. EArTHENWARE, R. Jackson and J. H. Carter,
Bheffield.

18,364. Hixor for Doors of Cesseirs, &c., G, Waller,

London.

18,365. BoiLers, L. P. Perkins and G. F. Buck,

Manchester.
18,806, MacmiNERY for MaxiNe FeLT, 0. Aris, London.
W. Bhirley,

18,867. Box with Powper Purr, A
London.

18,868. EXVELOFE Po;rn. E. H. Wilson,—(J. H. Hunier,
Argentine Republic.

lﬂmﬂu Propucen, G. Threlfall and R. J. Hodges,

0n.

18,870. Burrons for Groves and Dresses, J. Paterson,
London.

18.871. MecmANicAL CoUsTER or Inpicatom, C. Jost,
Manchester.

18,872. MixmisiNe the Errecr of Smors, W. Powell,
London.

18.878. Buoxre for Avimar Harwess, E. Roberts,

18,874, m;;.cmu Macuines for Boors, W. H. Dorman,
Stafford.

18,875. IsTERNAL CoMpusTioN Excines, W. J. Crossley,
Manchester.

18,876. Rorary Pumrs, G. Marty, Manchester,

18,877. Nur LockiNoe Prate, H. 5 Fuller, Dublin.

18,378. Sarery Warcn-morpiNe Grove, H. Robinson,
Bradford.

18,879, Cooxixg and other Ovews, H. J. B. Holland,
Blackburn.

lﬁk!ﬂ. Winp and Ramw Excroper, W. Walks, Brad-
ord.

18,351. Boor Protectroms and the like, A. Bmith,
Glasgow.

15,882, Gas Fines, J. J. Wilson, Glasgow.

18.358. CourrLixas for RamLway Waooxs, A. and H.
'lngrnm. Liverpool.

15,884. Vesticamina Arraratvs, W. J. Thomas,

on.

18,855, Braxke for Vericves, J. R. Kyme.—(¢. Kyme

and P. G. Williama, Australia.)

18,886. Vevocirenes, H. W. D. , Birmingham.,

18,887, Lapies' Halr Dressixe Pix, G. A. Morgan,
Cardiff.

15,888, Ramwway Oarniace Sears, J. J. Duffy,
Dublin.

15,880, Wreers for Vemioues, B, T. Richardson, A.
ﬁmnllwmd, and R. Price, B{rmlngham.

18.800. Cumaix Weesrs for Ovcues, J. Appleby

don.

15,801. Fexpino Borrres, H. Hermann, Live L

18,802, CoxTRoLLING WATER SuppLy, A. Campbell and
W. C. Sim, Bristol.

18,308, Grates of Looums for Weavina, J. W. Banister,
Halifax.

18,804. Disinreorinog Cisrerys, C. O, Williams and J.
Stotter, London.

18,805. Vemicre Wauezrs, W. Pain and L. Bargent,
London.

lﬂﬁ&d An Improvep Dress Horpes, E. 8. Collins,

ndon.

18,307, FicriLe-ware, The Worcester Royal Porcelain
Lﬂ:m ny, Ld., W. M, Binns, and G. H. Hancock,

naon.

18,808, Crassirying Onres, J. Hosking, London.

18,800. Ecrastic Wuexis, R. Thom and J.
Aberdeen,

18,400. Cuains, A. E. Carrle, London,

18,401, Gas Priers, J. R. Cooper, Birmingham,

18,402, Fuy-waEeeL, G. Sharman, Birmingham.

lﬁrlﬁﬂ. Crurce Porreys, W. P. Chapman, Birming-

18,404. Camxey Cowws, T. Schrider, London.

18,405, Fruzzrino Hair, H, T. Turner, London.

18,4068, Weronixo Arraratus, E. Maibaum, London,

18,407. PrevesTiNo LappErs SuirriNg, J. Arnott and
J. Skirrow, London.

18,408, Toracco Pires, R. V. Burt, London.

15,400, A New Game, M. L. Dorrington and J. 8. Trott,
London.

lsiﬂﬂh.ﬂ. New Cartripae Berr, A. M. E. Bummer,
ndon,

15,411, Dress Fasteners, A. Turner, London.

18,412, Croar Tray, H. Ost, London.

18,418, Rore Horsesnores, M. Milller, London.

18,414. Locomorive Gear, J. F. Toomer and G. C.
Morton, London.

15,415, Car Courrinos, J. Bhearn, London.
lsﬂﬁ. Drawina Orr Brveraors, A. Boames,

ndon.
18,417. GasmorpeEr Guipe Canniaces, 8. Cutler,
hanrlun.

Watt,

18 de AvToMATIC SELr-orENING UmsRELLAS, G. Hoss,
naon.

18,4190, Tires, W. Dodd, London.

18,420. Spcurivg or HoLpina Pemrsows, J. J. Wilson,
Birmingham.

18 ﬂl.d Dryive and Ammixva Orornes, 0. Holmstrim,

naon.

18.422. Wasmino Powpen, 8, Rasenblum and F. Bar
telt, London.

158,425. Lepoer MarxERrs, G, O, Marks and E. Ellisden,
Lnndnn*

18,424, Wasmixo Macaixes, W. Gibbina, Leytonstone.

lﬂi:lﬂ.df:mmmu METAaLs from Ogres, J. Mactear,

18,426. Lamr Smape and other Wine, J. Wright,

on.
18,427. Erectric Tracrion, M. Hutinand M, Leblanc,
iﬁndm
18 ﬂs.dﬂmu for Coxvevaxce of Mk, W. Cooper,
ndon.
18,429. PrerarinGg Diaao BaLts for Dyeino, A. Feer,
Londnn.
15,430. Bonmixs and RexLs for Weaving, W. Webster,
London.
18,481. Lock-xvuT, J. Newns, London.
18,482. Pocker CaLENDAR or IxpicaToR, E. 8. Cadman,
on.
15,488. TackLE Brocks, A. J. Boult.—(F. X, Koussea
United States.) 2
18,484. DiminrecTORS, A, B. Reck, Liverpool.
15,485, Punriricatiox of Bexr, A. J. Boult. —(d4. Del-
haise, Belgium.)
18,486, LiontEnrs, W. J. Chambers and R. Willinmson,

v

18,437. wutm BavrTies, A. J. Boult.—(W. Wapen:
knechl, (fermany.

18,438 Stirrurs, W. E. Schenk, London.

18,430. SiaNaLLiNG APPARATUS, L, B, Stevens, London.

|

18,404. Sumrrace Ex=IBITORS,

1alm. Gas WasmiNg Arparatys, S. Hersey and Kirk-
' Hl.llﬂtt. and 'ﬂhlﬂd-ml li-l

18,441. Gas WasmiNGg AFPPARATUS,
and Chandler, Ld.—(F. D. Marshall, Denmark.)

lﬂﬂi. CoLoUR PRINTING APPARATUS, J. Bachulerie,

18,445, Arparatus for Usive Liquip Fuey, 8. H. Terry,

don.
18.444. Sarery Mromaxmsy for Lurrs, J. 8, H. Drew,

London.

ﬂﬁlﬁ &pﬂmﬁﬂ, lﬂﬂi
Prast, B. H. Thwaite,

B and J, J. Taylor and F.
roadbent, Oldham,
185,447. lmﬁannnm Lamps, W, Fearce and A. J.

Mason, Birmingham.

18,448, Wasnisoe Borrue Srorrens, F. A. Bird, Bir-
mingham.

18,440, Bugn ArracEmests, T. Walker and J. J.
Glasgow, Birmingham.

18,450, OvoLE BRAKE ATTAcHMENTS, A, Blackwell, Bir-
mingham.

18.451. FusseL, G. F. Fitter and J. Burley, Birming-

135@' O Excines, P, P. Bedson and J. 0. Hamilton,

lasgow,

18,458. ARM OHAIRS and ArpLIANCES therefor, A. Plant,
Glasgow.

18,454, MaxrroLp Books for Use as Post Carps, A. H.
Megson, Manchester.

18,455. PREVENTING BCRATCHING of POLISHED SURFACES,
F. Smith and H, T. Heath, Bristol.

18,456, Winpow Brixp Fomnwirure, W. Lowe and C.
Britton, Birmingham,

18,457. CourLiNg, &c., RarLway Venicres, C. Wright,

London.
lﬂiiﬁ-ﬂ. Dnut Lock, W. Anderson and B. Btott, West

18,450, Arrriaxces for Coruiwa Haim, G, H. Twigg,
Birmingham.

18,460. Rerriceratons, T. Bharratt, Derby.

18,461, \?u.?? W. E. Bryan, Lyndhurst.

18,462. Tars for CHEMICAL i'wmu. T. W. F. Cherry,
North Shields.

18,468, Mernop of Apvermisino, H. R. Dixon, Man-
chester

18,404, CycLe Lawrs, F, Powell and F. Hanmer, Bir-
mingham,

18,465. Pxgumatic Tige Covers, R. W, Edlin and R.
Green, Birmingham.,

18,466, Bampoo Biovcre Frames, R. W. Bmith, Bir-

mingham.
18,467, Bicvcres, J. Talbot, Wellington

133165. Maxinc FELT Forus for Tovs, T mk:mﬂ,

18,469, MANUFACTURE of LivoLEum, &c., J. Igleby,

18,470, SoLes of Boors, Snoes, and Brierers, W. L.
Dash, London.

18,471. FLusriNG WATER-cLOSETS, D, Mitchell, Dundec.

18,472. Damriva Arrriasces for Lerrer CorviNo, M.

8. Btevenson, Glasgow .
18,478. Lamrs, M. 8. Btevenson, Gl w,
18,474 Nose-Bags for Horses, R. w.:ght, Glasgow,
laﬂ'sh Cuir Curriva Macmixery, R. T, Heselwood,
ndon.

18,476. OreNiNG WiNpow Sasmes INwarps, T. Black,
lasgow.
18,477. Avromatic DeLivery Macmixes, E. P. Wicke,

18,478, Oasemexts, W. Youlton, London.
lsmh Fixixo Castors to Cmair Leos, W. G. Tubb,
on.

18,480, Erecrric GastionTers, W. N. Jaskey and E.
8. Klse, London.

18,481, Motons Drivex by Compressep Ain, C. Bone,
London.

18,445. Gas GENERATING

London.
18,446. Rore Grir, J. W.

18,482, StEAM PrEssurg InpicaToms, J. Beswick,
London.

18 ma.dﬂnn'r. S8moe, and Comser Laces, D, G. Lewis,
naon.

18,484, Arraratus for Unroapiva Smirs, W. Parr,
London.

18,485. Warerixa Caxns, E. T. Gamble, London.
18,486. Door Borts or Fastenixos, O, H, Steed, jun,

London.

18,487. Teat, H. Carter, Horwich.
18 15%11!’1111:!:1111:- Bwinao Razor Bremor, T. Reymnor,
UDLn.

18,480. New FirE Escarr, 8. Bimpson, Blackburn.
18,480. UNDEROROUND

AlLway CoxstrucrioN, H.
Grauel, London.

18,401. Booxk ProrEcTOR, G. Barnes, Birmingham.

15,402. Homse Buors, A. 8. Walker, London.

18,498. FLower Travs, T. M. Ellis, London.
: V. P. de EKnight,
ndon,

18,405. Picrure Frames, G. M. Dodshon, London.

18,496, Exrrosive, F. W. Bawden, London.

18,497. PorLismine Toors, A. J. Boult.—(C. Bruart and
L. Lombot, Belgivi.)

18,498, Protector for Pins, C. J. Gerry, Liverpool.

18,490. Cuaix for Cvcres, M. Boudard and H. A.
hhﬂltnn, London.

18,500. MovasLe Pamrmitions, G. Thornborough and

, Wilks, Manchester,

18,501. Ixcaxpescext, Evrectric Lamrs, W.T. Kerr,

London,

18,502. Crutcues, B. B. Moss, Liverpool.

18,608, LaxTErN Stipe Carnizrs, F. Bartlett,

Londum

18,504. Exemas, E. J. Lambert, London.

mﬁih RevoLving CHair-AcTioNs, X. Warten,
on.

lﬂm ApverTisixe on Cycues, C. L. Lamare,

don.
Lamruorper, 0. 0. Duetschmann,

18,507. ELECTRIC
London,
18,608. BAND Saws, A. J. Boult. —(J. Leclery, Belgium.)
18,500, Mawvuracture of Etners, M. Otto and A.
‘i’nrluy, London,

18,5610. Arpamratus for Esxmicnmiva Gas, W. Kemp,
London.

18,611. Fruir Presses, E. Edwards.—(C. Heinle,
Fermany.)

15,612, Ksire CLeankr, L. A. Fidge, Gravesend.

18,518, Axcuors, F. Grosvenor, London.

18,614. O1L and l!i.u ExaiNes, J. N, Aronson, London.

18,615. Coariva Creams with Craocorare, D. M.
Holmes, London.

18,616, MaxvuracTURE of ALKYLRHODONATES, A, M.
Clarke.—(A4. Edinger and A. Miiller, German '.L

18,617. Inx Reservoir for Pens, O, Em! —(J.
F. 8. Wallace, China.)

lﬂﬂgh Kx1rrep Fasrics, T. Hill and A. D. Whitehead,

on.

18,619. Maxuracruvre of Ovasmoes, J. Plleger,
tandum

18 ﬁmh MANUFACTURE of ALKALINE METALS, J. Plleger,
ndon,

18,5621, Cnurxs, T, Bradford, London,

15,622. Ereormic Amro Lamrs, W. B. Pendleton,
Londnn.

18,628. VemicLe Whamris, H. H. Lake.—(F. Myers,
United States.) 5

1st October, 1804,
18,624. SoiL-rirEs for WATER-CLOSR F.
S s, Walsh,

18,525, CELESTIAL vr, R, Huntley, S8outh 8hields.

18,626, Sopivm Cn T8, J. Hargreaves and T, B
i?unwurthdn-'ﬂldnu. : trd,

18,627, ToiLer ArParaTUS, A. M. Cadell and Z.
htrdlnir. Dublin, ' >

18,528, PxxumaTtic Paps for Crick "
| eTens, G, Hodson,

18,620, Buira' WATER DravonT INDICA Corner
th Shields. g '

l&hm. CarrYINO and Brackive Borrues, H. Slingsby,
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lsgur:&g:;mmn Borroms of Borries, H. C. Slingsby
18,532, ApvustiNg Beer BArmELs, &c., H. by,
o S
: RIAGE for Beer Bar H. ingsby,

- RELS, C. Blingsby

18 584. CusTaly Porxs, W. G. McMaster and J. Binclai
London. s 3

18,585. Fomrwaces for DestroviNG Rry J. Gill
Bradford. i '

18 586. Serixos for Welonixe Macuines, W. H. Pen-
13?;'1'5'1.&“&‘]3’
037, Lig7ip DRAWING-OFF AP . J. Clark,
B PARATUS, J, J. C

18,588. Fimme Doors for Fumwaces, D. B. M n
artlepool. Giane

18 539, Tov, J. W, Wood, Nottingham.

18 540. Hawpres of Cvoues, &c., F. Bartleet, Bir-
mingham

18,541, Liquip Heatino Arraratus, H. P. Miller,
London.

18,542. Terzorarns, H. W, C. Cox and R. J. Crowley,
London.

18 543. Lionriva Pires, G. E. SBeymour and W, C.
Hunniball, Thetford.

18,544. RopserSTAMF for MARKING Goops, J. Howarth,
Shefield.

18,545. FasTENERS for BeLrs, A. Dickson —(R €. Dick-
son, Ceylon )
18 546. Raisina Pies, E. Frost and G. Holbrook, Long-

port,
18,547. Tire Varves, W. Bown, G. Capewell, and H.
. D. Ingham, Birmingham.
IEI.':-IE. ApurtioNs to Tor-cuirs, J. Harrison, Birming-

18 Hn.' Marrress to be Usep as a Tasre, B, Franke
hl.nuhutnr. \ '

18 550. Cartons, C. N, Rickinson, London,
18,651. Exmavst Disreacsn, F. M. and E. J. Davis,

Birming
lsﬂ d:nmnnn Por for Corrxe, &c., C. Martin,

18,56563. Pire Joints, F. W. Kent, London.

18,554. Box or Packaoe for Burrer, &c., E. Pontin,

18,665, BrLriarp Tawues, H. H, Greaves and J. Salis-
ry, Manchester,

18,566, SLATE Fraves, D. Macdonald, London.

18,567, ParaLLEL RuLEms, J. Thomas, London.

18,568, Corving Prrsies, C. J. Davison, London.

lam'nmnm CoxpucToRrs, &c., A. W. Gamage,
iﬂ& duﬂ:nm-wﬂlll.l, W. F. Taylor and G. J. Philpott,
1 H:lﬁ‘!;':.nnm Basix or Mourp, J. W. Bray, jun,
18,5662, Busk Bteews and WraaLe-sones, J. Kochlhofer,

London.

18,563. MeTAL BepstEADS, J. W. Hoyland and W, H.
Sturge, Birmingham,

luiﬁﬁ-l GeariNg Caains, C. J. Chubb and R, H, Seaton

18,5665. Levers and Tumr~iNo-poLts, H. Carmont,
London.

18,566 Hoase CoLramr, N. C. Lindsay and H. Stan-
i:ﬁdge. London. "

la!h?. Boxes for Presgrvino Burrer, J. P. Boyd,

18,568. Wirework Grativo for Sroves, W. L. Clark,
London.

15,609. ArparaTUs for TrEaTING OREs, J. Harris,
London.

18,570. Brark DesTrucTORS for Excives, F. V. Hawley,
on.
18,571. PasTeBoARD Boxes, P, M. Justice —(H Inman,
United States)
18,572, Cars, M. Bchneiders, London.
18,578. PrixriNo Macmings, C. Pollard and G. Bray-
shaw, London
18,574. Losarcativg Device, A. J. Boult. —(E. Raikem,
16578, Gas Borvers, G. H. Taylor and C. B
. Gas-rirEp Boin \ and C. B,
aller, London, o .
18,576. CvcrLe Derving, H Osborne and J. W. Gaffney,
London,

18,577. Maxing Costivvovs Hare Fevr, J. Newton,
London,

18 578. Propvcrion of CoLovmring MatTERs, H. E.
Newton.—(The Farbenfabriken vormals F. Bayer and
Co., Germany )

18,570. Driving Geamr, W. Smith and H. Morriss,

on.

18,580. MaKING-UF Halr for GENErRAL Purroses, S,
Lichtenfeld, London. ‘

18 681. Cous NED TAREAD Currer and Tuimpre, M. R.
Gray, London. ~

18 582, OpERA GrassEs, &c, W. Edwards < G. A.
Reid, London. ‘ ;

18,588 Drivivae Gear for Cvores, &c., S. Smith,
London.

lﬂﬁ dnimm,u for Homrses, &c, J. W. H. Bleck,
Iﬂiﬂs. BaLL Bearixos, E. Fries and W. BHopflingér,

18,5%6. Provens, W, H. Sleep, London.

18,587. PepaLs for Ovone¢, O. Baogster and R. L.
Philpot, Coventry.

18 588, New Conpensation Propuvers, C. D. Abel—
(The ..;cli:n Gescllachart fiir Anilin Fabrikation, Ger-
many.

18,580. UoLouriNG MATTERS, O. Imray.—( The Society of
Chemieal Indwstry in Basle, Switzerland.)

18,500, Drivina Mecuanism for Vevocirepes, F. V.,
Il!lfrut. London.

18,501, CooLiNg and Faerzina Macmines, T. Hewitt,
London.,

18,502. ExtracTioN of Preciovs Merars, H. L. Bulman
and F, L. Teed, London.

18,503, Bream Boiuems, A. J. Boult.—(C. W. Baker,
United States.)

2nd Oclober, 1804,

Hﬂ!:. Movrarieces of Tosacco Pires, 0. H. Smith,
mﬂa. Baskers for Oin Lamrs, W. J. Charles, Bir-

ng

18,500, Power TRANSMITTING APPARATUS, G, J. Altham,
Manchester,

18,507, GuLLey Trars, R. Greenwood, Manchester.,

18,598, HAIR CumLER, E. Hales and F. G, Hales, Bir-

m "
18,509, Fixive Buckres, W. Plowman, London.
18,600. GripPiNGg MaTERIAL, A. Pulbrook, London.
18,601. GoLr Carmier, W. Bimpson, Edinburgh.
18,602. GREASE SEPARATING APpParaTus, W.J, Baker,

borough,
18,608. CowstrUcTION of O Lamps, E. J. SBhaw,
Ehuun. >

18,004, Bmow Staxps, T. Pearson, Nottingham,
18,005. MarcH STRIKER, G. M, G. Partridge, Seacombe,

18,600, IxNEr SoLes of Boors and Suoes, W, Freeman,
Leicester i

18,607. CLeaxsiNg Four Casks, O. Tilley, Leicester.
15,608. MiLr. Fursace, W. Thompson, Uateshead.
laghrﬁmm Tires, R. Robinson and W. I. S8mith,

uﬁun. PosTAL WRAPPER and CARD, W. G. Thompson,

heffield.

18,611, G. O. Draper, London.

18,612, Lames, J. W. White, Widnes.

18,618. Escurcneons, P. . Jones, Guildford.

18,614, Gas Exaive Construcrion, W. Olark, Newport,
on.

lsﬁls. DetaceaBLe Cvere Haxprue, H. Waterson,

18,616. SamiTary Draiy Trar, G. Francis and 8.
Rum Leeds,
18,617, DousLe Eveorasses, R, A. Rossborough,
T for W
v AcHINE for Waismine Graver, W. r
Du L, Cooper,
18,610. Razor SBmamrrENING ArPArATUS, R. Howarth,
olverhampton,

—

18,620, Device for OreNixc Exvevores, P, Menzics,
Glasgow.

18,621. Expansion Dmivine Crurenes, H. Kitson and
J. Evaos, Bradford.

18 622, Corxice Pore and Curraily Rinos, C. Hide,
Worthing.

18 623. Borruing and Corkivo Macwmives, E, W. Jen-
kins, Bwansoa.

18 624. Wacoxns, J. Roberts and P. Bhone and B8on,
Liverpool.

18,625. dror MotioN for Power Loons, T. Black hurst,
Darwen.

15,626, CroaneTrTESs, 8. Bright, London,

18,627. Openiva Winpows, P. Burt, Glusgow,

18 628, Cyore Braxke, E. Cross, London,

15,620, DmiyveoTiNg ArraraTes, H, Barling and 8
Broomhead, London,

18 630. ArPARATUS for PREPARING FoppER, A. F. Davis,
London.

18, 631. AmargaMaTor, W. Tarrant, Liverpool.

18,682. LavNpry MacH(NE Tares, A, Conkling and T.
8. Wiles, London.

18,633. BorrLe Srorvers, J, C. Grout, Liverpool.

18,634, Kx1tTING MACHINES, G. J. J. Hofmann-—(/J,
A. House, United States.)

158.685. FLanoing, &c, Macuing, W. P. Thompson.—
(F. A. Kirby, United States )

18,636. Fixina Loxo HanxpLeEa to Broommeape, G. R.
Compton and C. F. Cooper, London.

18 637. Curr, T. G. Boulton, London.

18,638. ArParaTUus for use in Brewixo, T. R. Todd,
London.

18,630. Yevocirepes, G, Turner and J, M. H, Venour,
London,

18,640. Sarery Lingw Dryer, C. W. Spong, London.

18,641. Axcuors, T. 8. Forster, Bunderland.

18,642. AmmuniTioN for AR, &c., Guxs, B. R. Banks,
Croydon.

18,648. Covens for PyguMaTtic Tires, H. Paulsen.—(C.
Maret, Germany )

18,644. Spow Carps, &ec., H. Goldenfarb, London.

18,645. Barmine NeepLes for Worms, B, Blanikmeister,
London.

18,646. Game of BrLriarps, N. Redler, London.

18,647. Hypmravric TarRUusT BreAriNo, T. Bmalley,
BBOX.
18 Hﬂ.dnnmn ACTUATED by ExrrosioN, E. M Foot,
On.

18,649. PxeumaTic SBerARATOR for Omes, 8. 8. Allin,

London.
18,650, Hrpravric Motomrs, W. Carter and the

Hydraulic Engineering Com , London.

18,651. Bixpiso Plnnn-ca.nn]:?n « Dard, London.

18.652. Gran or Breker for DrEpaing Baxn, J. Batty,
Loundon.

18,668. ManvracTUuRE of Orncrorns, C. Hopkinson,
London,

18,654. FasteNinGi for Doors and Winpowa, A. W.
Adams, London.

18,6556. Bow Saw, . Rushbrooke, London,

18,6566. Drviva and HearTive MacHings, A. G. Paul,
London.,

18,657. HeaTina ArpAraTrs, A, G. Paul and W. P,
Skiffington, London.

18,658. Barr Beaninos, H. H. Lake —(A. C. Farna-
worth, A. D, Kelley, H. G. Lee, and L. M. Sendelbach,
United States )

18,650. ANOLE-MEASURING IxaTRUMENTS, G. A. Rung,
London.

18 660. Rims for Waeers of Cvoues, W. J. Goddard,
London.

18 661. Erectric Fuses, The Acme and Immisch Elec-
tric Works and E. F. Moy, London,

18,662, Evecraic Switcaes, The Acme and Immisch
Electric Works and E. F. Moy, London.

18,668. ArparaTvs for LiorTine BuiLpiwes, J. 8,
Roblin, London.

18,664, HraTING SysTEMs, A. G. Paul, London.

18,665. Writino Pexs, W. Moseley and J. Lewis,
London.

18,666, Hawoer for BRarTizg, J. O, Donner, London.

18,667. Tyre-wRITERS, J. O, Fell.—( Messra, Wycloff,
Seamans, and Benedict, United States.)

18,668, CoverinG for EARTHENWARE VEssELs, W, Gibson,

Manchester,
18,669. PoraTo HarvestERs, J. N. Cocker, London.
18,670. Batu-pooM Soar-pisH, H. F. Robinson,

18,671. DisinrecrinG ArramraTtUus, V. B. Lenpard,
London.

18,672. Door LarcHes and Locks, J. MeLachlan,
London.

18,673. EvecTric MecaaNisM for Winpine Crocks, H.
F. Mouguin, London.

18,674. HoLrow Rivers, H. Dowler, London.

18,675. Cyore SBapprLes, H. A. Lamplugh, London.

18,676. Rua Strars, H. A. Lamplugh, London.

18,877. ArparaTus for PrRODUCING LETrERS on BREAD,
R. M. ShafTer, London.

18,678. Maxvuracture of Cumtains, R. C. Wills,
London.

18,679. Bor~ing the Varour of MiNgraL O1r, B, Pitt.
—(La Compagnic International pour U Brploitation
des s Adolphe Seigle, France.)

16,680, WneerLs of Cycues, A. C. Lebaupin, London.

18,681. ExcrupiNg Doust from Drawers, C. A, Grant,
London.

18 682. Furmivaming Compounps, H. Maxim, London.

18,6583. Process of NiTraTivg CeLrvrose, R. C. Echupp:
phaus, London.

18,684, MUD-GUARD for Cvooes, G. G. M. Hardingham,
London.

18 685. Binpina Cases, H. R. Jones, London,

15,686, GeAr-caains for Cvowes, J. B, and J. B.
Dunlop, jun., London,

drd October, 1804,

18,687. PmrotEcToRs for FoirpEms, L. B. Phillips,
London.

18.688. AuromaTic Berr for Cyoues, T. F. Gunter,
London,

18,680. RevemrsipLe Hixoe, W. M. Tudman and J.
Pedley, Birmingham,

18,690, AvtoMaTic Graiy Welonens, H. Richardson,
Lichfield.

18,601. MacmiNeryY for Brinwing, J. and R, 8. Dawson,
Bradford.

18,692. PwmumaTic Tires, W. A. Rothwell, Man-
chester,

18,603. Cam~eY Port, J. Fielden, Halifax.

18,604. ConsTrRUCTION of WieeL, W. Ives, Halifax,

18,605. ADVERTISING AREANGEMENT, 8. J. Henochsberg,
fl‘..imrpunl.

18,600. IsstaNtANEOUs B8witcass, F. H. Starling,
Nottingham.

18,607. CvoLxs, A. King, Nottingham.

18,6058. GEAR Oasega for Cyvcies, 8, A, Newman,
fBirminghnm.

18,600, Back-momst for THRAsHING-MACHINES, F. J.
Burrell and T. Hibberd, jun., Thetford.

18,700. Door SrrixNas, W. A. Gill and P, E. Avton,
Birmiogham,

18,701 CommiNaTION BCcHOOL DEsks and S8gats, A. Bruce,
Dundee.

18,702. PNeuMATIC RazZor STRAP, C, A. Moon and J.
M h, Dublin.

18,708. MANTELBOARD, A. Travia, Burnley.

18,704. STEaM GEnerAaTORS, E. P. Plenty, jun., and J.
W. Davis, London.

18,705. Drepoer Rake, J. Hansard, Llanelly.

158,706, SAvETY VALVE for BoiLems, J. and H. Parker,
Bradford.

18,707. BeouniNo Oycre PEpars, W, H, Toussaint and
W. E. Ginder, Birmingham.

18,708 Maximvo lcep Dmivks, H. W, 8. M., and P.
Chinnery, Walthamstow.

18,700, Axgs, W, S8mith, Birmingham.

18,710. l::dx-lurmu Boor Prorecror, W. 0. Phillips,

18,711. CrEaTINO DRavenTs for Fimes, R. C. Bayer,
Bristol.

18,712, Casgs, A. J, Twyford, London.
18,718. Wist Marker, C. J. Dury and W. B. March-
ington, London.

IE,TIiﬁunm for Rannway Srawars, J. G. Dixon,

Lon .

18,715, Fuer-savise Comeouxp, A. W. Bummers,
Bristol.

18,716, Prre Barrow, R. Malabar, Liverpool.

18,717. Tars, 8. Plumbly, Leicester,

18,718, STRETCHERS, J. , London.

15,719, Prorecring APParaTOs for Smirs, T. Arm-

18,790 Ponea Easxs, J. Ashford and H. A. T

B ORTABLE . ord an . A. Terry,
'Birmlnghnm.

18,721. OgNameNTiNe Woop, J. Jones and A. Leach,
Manchester,

18,722, Fininag OrF FrasmivGg Siowars, J. G. W. Berck-
hult:. London.

18,728. Pieces for Lapies’ Dresses, F. Niisken,
Germany.

18 724. Corving Arraratus, W, M, Willlams, London.

18,725. Brovores, J. W, Adams, Liverpool.

A. Skinner,

18,726, Drivine Gear for Ovcues, H.
Manchester.

IS,?‘.Z?I. DistiLrine Sovrauric Acip, G. Krell, Liver-
pool.

18 728. Commine MacHines, T, Kitson and A. S8mith,
London.

18,720, Cmickex House and Ruw, H. P. Boscher,
Twicke¢nham.

18,780. Braces, F. W. Duerdoth, London

18,731. Courvrp Tuees, J. and G. H. McDougall, Bir-

miogham,
18,782, CoxstrucTioN of Roors, A. Fippl, London.

Hﬁah DorLrx-¥ROSTED PicTURE Frame, J. Webb,

nNoaon

18,784. An ImrrOVED FiRE-GRATE, A. Chappell,
London,

18,786, Cyore WaeeLs, W. Pirrie and M. J. Manning,
Londnm

18,786, CrapLEs for OmirpreN, W. McAuslan,
Glasgow

18,787. FLYERS for Seixxivo Macmmves, J. P. Dalby”
Leeds.
18,788, Bicycres, F. Mitton, Keighley.
18,789, ** PLoMB hum.“ W. Bryden, London.
lﬂﬁzﬂ.hrmnma Garuexts, N. B. Arthur, Edin-
!E -

18,741, InyecToRrs, W. Brierley, Rochdale.

18,742. InTERNAL CompusTioNn Excines, W.L. P. Webb,
Cheltenham,

18,748, CorrLectOoRsS for Evzcrric Coxpucrors, A. H.

old, London.

18,744. Fixinc StErEo Prates, &c., A. 5. Coghill,
London.

18,745. Reactiox Turpives, A. C. E. Rateau, London.

18,746. SeLr-rEEDING Device for BoiLers, G. Eustace,
London.,

18,747. Cars, M. Schneiders, London.

18 Tl&dol.:um for Burxino Pararrix, J, G. Bowerman,

111

15,749. ApverTIsSEMENTS, 8, Robson and B. Tottenham,
London.

18,750 MecnawisM for ProvELLinGg Oveores, H. O'8hea,
London,

18,751. SBusrexpERs, E. A. Gordon and E. G. Kerr,
London,

18,752. RaiL Fastexvas, T. H. Green, London.

18,753 TraxsMiTIING i‘:mnua SIGwaALS,
McMahan, London.

18,754. Trawsmission of Bigwars, J. M. McMahar,
iﬂndnm

18,7556. Crosixc Evectric Circurrs, J. M. McMahan,
London.

18,750, DETacEABLE OUTER CoveR for Tires, W, Moss,
Manchester.

18,757. IwsuraTomrs, W. Parrott, A. Essinger, and T.
Harden, London.

18,758. Water-mionr Joists, H H. Lake.—(F
Krupp, Grusonwerk, Germany.)

18 758, souTAIRE and SEEAR SHARPENER, W. S. Free-
man, London.

18,700. Coverfor BorLers and Furnaces, A. E. Adams,
London,

18 'i"ill.‘:l FasTENING for Mivers' Lamps, L. Lhoneux,

on,

18,762. ToiLer Mirrors, A. F. White, London.

18,763. MupguarD for Trousens, R. Raffety, London.

18,764 Cocks, H. L. Doulton, London.

18,765. Purirying Sewace, W. E. Adeney and W. K.
Parry, London.

18,760. ArracHING FasTENERS to CLoraes, E, G. Fuller,
London,

18,767. Bwitcaes, D. Bates, T. Harden, and O. L.
Peard, London,

J. M.

SELECTED AMERICAN PATENTS.

From the United States Patent Office 0Mcial Gazelle.

523,417. BSream ExoiNe Inpicator, H. A. Spiller,
Boston, Mass.— Filed November 4th, 1892,
Claim.—(1) An indicator provided with two pistona
having different areas, as sot forth. (2) An indicator
Emﬁ ed with two pistons connected together and
aviog different areas, with a cylinder having bores to

3a17]

fit such pistons and connected together, and with an
independent connected with the larger bore,
as set forth. ) An indicator ‘Eﬂdad with two
plltun; jn:.ntad together and ha different areas,
as sct forth,

523,486, Feep-waATER FILTER AND PURIFIER AND
hmu Trar, . Reeves, London, England.—Filed
March 1st, 1894,

Claim.—(1) In a filter, the combination of a filter
chamber a reservoir for receiving new es of
filteriog material, a chargiog door for said rescrvoir,

a communicating hfare between said Alter
chamber and reservoir, and another thoroughfare
independent of the filter chamber between the
reservoir and the inlet pipe of the filter, substantially
as described for the specified. (2) In a filter,
the combination of a filter chamber having its influx
and efflux sides formed by strong grids covered on
that side which faces the flow of the liquid with gauze
or the like of fine mesh and filled with absorbent

filtering material, a reservoir for receiving new
charges of filtering material, a charging door for said
reservoir, a communicating thoroughfare between
said filter chamber and resen voir, ancther thoroughfare
independent of the fiter chamber between the
reservoir and the inlet pipe of the filter, a chamber
con a layer of zinc balls situated telow said
filter chamber, & by-pass communicating with the
inlet and outlet pipes of the filter, and a filter
chamber in said by-pass, substaniialy as described
and for the purpose specified.

523,633, Device vor INSERTING OR RemoviNGg Tuses
IN ORDNANCE, M. Gledhill, Manchester, England. —
Filed July 21at, 1892.

ulfhi;t. —(1) The mmh:nltiun, with a htﬂltiﬂ:rdguu;

A gdnu.llc apparatus com g & Cy er

BCrew unthahrmhandn!tha?iutnrut:?urhm of

the , & piston ¢ working in said cy er, & sccket

:n&mmmnm ton and to the breech end of

the liner, and a wi wing rod g engaging the piston

¢ at its rear end and the liner at 1ts forward end, sub-

stantially as described. (2) The combination with a

built-up gun, of a hydraulic apparatus comprising a

two-chambered cylinder b serewed on the breech end
of the outer tube or hoop of the gun, a piston ¢ work-
ing in one of said chambers, a socket ¢ for coupling

piston ¢ with the rear end of the liner a, a piston
¢? working in the other of said chambers, and a rod g
extending through the bore of the gun, said rod havl.nﬁ
a head ¢’ at its forward end engaging the muzzle en
of the liner and a liner ¢2 at its rear end for connect-
ing the rod with the piston ¢2, substantially as de-
scribed for the purpose specified.

523,969, BarLaxcEp VaLve, J. 4 Bourgeat, New York,
N.Y.=Filed October 20th, 1890,

Claim.— (1) The combination with the admission
valve, valve chest, working cylinder. and main steam
1':1‘{-0 and its throttle valve, of two independently

ve-controlled pi connected to the main steam
pipe, one on each side of the thrott'e valve and com-
municating through a reducing valve with the interior
of the valve chest, substantially as and for the purposes
hereinbefore set forth. (2) In an engine operating by
fluid pressure, the combination of a working cylinder,

r—
523,969
A Al LTI AT LT

lh-._-

an admission valve, a pressure chest surrounding and
covering the admission wvalve, a throttle valve, two
pipes, one on each side of the throttle valve and con-
nected to the main pressure inlet pipe, in each of
which pipes is located a hand wvalve, said pipes being
joined together beyond said valves, and a reducing
valve, h which the pipe tg'luiniug the two pipes
before mentioned into the pressure chest, sub-
stantially as described.

524,044. Evectrric Pume, F. W, Merritt and 4. R,
Roe, Dvluth, Minn,— Filed November GLh, 1803,
Claim.—The combination of a pump cylinder
vided with a reciprocating piston, a bar arma
attached directly to the ‘iumnﬁrﬂd and provided in
the direction of its length with a number of coils, a
commutator carried by said armature and consisting

of a series of insulated contact plates arranged parallel
with the axis of the armature and connected with

corresponding coils thereof, a series of field magnets
of alternately te polarity arranged parallel with
the movement of the armature, and a switch arranged

to reverse the current through the field or armature
coils at the end of each e of the armature, sub
stantially as and for the purposes set forth,
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