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BUDAPEST, 1896. | being threshed. Great stress is laid on shaking provide e B e s it
W'WMM) straw, ﬂlm the course of the beaten straw on the :IEHT Wﬁ:h mphl'lﬂml‘ fronhm dtuaﬁmpmdtha

Revenons @ nos moufons and see what information | sha ta which consists, when ne
may be gathered from a further i ion of the mﬁoﬂﬂm mﬁﬂn, tha auoh corn as connected by a little tube

a
| t: of the boiler; there is a safety valve on the top of the
spacious machinery hall of the Hun Exhibition. | shaken out. mﬂwm of crossed 3 cylinder and another near an s B s
as

hall houses part of Group which consists | staves or slats, whilst with the inside of the ) i
of machinery, industrial and scientific instruments and | encounter directly the current of air and otherwise I::Bﬁarmthzm‘am z:ﬁpmmm '.l‘hj:
crank shaft in%zged out of a uingia piece of Diosgyor
steel, upon the excellence of which I have already
| E expatiated. The chief bearings, which at the upper Bfub

incline inwards at an angle of 45 deg., are attached b
screws and wedges to soft steel supports which are bol

to the boiler. The Tangye-Pickering governor is used.
1 The feed pumpis fixed to a cast steel plate, is provided with
ball valves, and can supply water at a temperature of
— 176 deg. Fah. The boiler plates are of Hungarian mild
= e steel. The engine can be used either mounted on the
N \ - : usual carriage with iron wheels, or fixed on cast iron feet.
v - : Here are some particulars of engines of this type, dimen-
(o} sions in millimetres.
3 fa 202 g ft. .. 2108q.
=————m Boiler: Heating surface ... 8q. e 210 8q.
- Grate “tujg e wne eee O°B8mq.fh .. 3°5eq. ft.
- - Number of smoke tubes ... 44 . M
' Effective pressure ... ... Gatmos. ... 6 atmos.
e’i_______,._'_'-g,.-) . Engine: Diameter of cylinder 240 mm. ... 270 mm.
Stroke ... ... i e e S00mm, ... 300 mm,
Fly-wheel diameter ... ... 1600 ... 1800
= Fly-wheel face ... ... .. 195 .. 200
Performance: Revs, per min. 140 .. 140
A Brake horse-power ... ... 27" S e
t Water per brake horse-
wer and hour ... ... 3°'6]1 gallons.., 365 gallons.
Eall):ﬁ-Tarjfin brnwnca:ll llnmr g i
i brakeh -power and hour . ranh
Fig. 1—8ECTION OF THRABHING MACHINE MADE BY THE HUNGARIAN 8TATE ENGINEERING WORKS o ;t 1 ff;r:]; F;anginﬂ e Egt;u“' s
o : ngth ine... 4 T :
apparatus; in the first section there are 215 exhibitors, | usual. The chief measurements of the machines made ]ﬁ",“i F i u‘;f:ﬁ:}m‘i:mf gég . mm
in the second section 55. Of the 215 which may be | and the price they are sold at are set forth below. Height of mounted “;ngina.._ 2800 " 2800
taken as fairly representative of the industry in Hungary, Size. 48in. S4in.  60in.  G8in. Height of moun engine
the largest mfmhsr of exhibitors in one class of mmhm' inery Iﬁlq:gth;! dirgmm 1%%{0] IE% lg%g l'ég Pr?Jathp'i:TtTEl?: e iﬁ% L 193?1?]
—ebout 40 —shows sgriculiural machinery And APRIADCOR: | peyolutions of ‘drum per Price, semi-portable, about £2653s, 4d.... £320 1ls. 8d.
e one occupying a central position, wi posing - o, g g T ST WL 950

tructure, and display of threshing machines, portable Length e 5840 5850 6700 Price includes firing implements, tube brushes, filling
:n?inea. and a vfrieﬁ and extensive show of p:maller Breadth | Of ;‘:ﬁ"'“ g';’gg 9350 2500 3050 funnel, wedges, pre-heating tube, suction tube with rose,
Height fm.r .. 3000 3200 3200 3400 waterproof cover, spanners, hammer, three reserve gauge

tons, tons, cwt, tons, cwt. tons, cwt, .
Weight | transport f’ fI“' 18 A 30 WK glasses, oil can, grease pot, shaft pole, two trestles, &e.

Prlosahent .. ... . 2177 £198 £212 £250 When taken as semi-portable, the wheels and axles, the
Price with 6, 8, 10, or shaft andi trestles, and waterproof cover, are lent during
12.H.P. portable engine ' the transit, but have to be returned.
respectively... .. £396  £450 £510 X000 Fig. 4 is an illustration of a 14 or 16-horse poml*ler Fm}?-
: : 1 _the measurement | Pound engine from the same factory, and is much of the
Eﬁiﬁ;ﬂ;ﬁ:ﬁ ?;E E‘;n e same character as the one just described; the chief
The price includes all spanners, small belting, chaff particulars being, dimensions in millimetres :—
and zine sieves of the two awners with which these B " ﬂlél-ﬂ-f’l-h Ejg*ﬂ-f’it_
machines are fitted, the extra straw sieve, wheel and side HT, ool irmp e o e s R < e
: P e IPRLE AreR ... oo o sus sq. ft.... Vanable
wedges, oil can, screws, iron supports, lengthening Moo oe SESUCE S SC T " B4
boards with wooden supports, three side boards, two Effective pressure .., .. 10atmos. .. 12 atmos,
chaff boards, straw boards, protecting boards for driver, Engine: Diameter of cylinder 180:270mm... 200: 300 mm.
two small and one large lﬂ.dt?ers, shaft and trestles, and a %jlrl‘ﬂk'; e phae S S e lgg IE
waterproof cover. iy whosl Saow ... .o . 50D o
W . . al b *]_l 5 Fi - .2 }“ : L R L L -
The engines are either for wood or coal burning g Performance : Revs. per min. 140 . 140
shows the arrangement of the wood-cutting saw, to which Brake horse-power ... ... 86 o g R
I bave previously referred in Tue ENGINEER, July 17th, Water per brake horse-
1896, page 51. It is attached by means of a stirrup and ol r?ﬂ,l‘f'ﬁtfﬂd h'i"‘“f 2 L 274 1b. v 204 1D,
screws to the back wheel of the engine, and is driven by oo Eﬁﬂ;}pgwﬁnﬂﬁrh‘{ﬁr“ 682 Ib 631 1b.
a pulley keyed to the driving shaft ; it is very portable, Weight of empty portable i
easily placed in condition for working, and delivers the engine .. .. .. .. 8Stons .. 9 tons 2} cwt,
cut wood just where it is wanted—all favourable points. Length of mounted portable '
The engines exhibited are in great variety, portable, also engine .. .. .. .. 0000mm. .. 5200 m;m,
. E Nindricalor tancular fire-boxes. for Width of mounted portable
Fig. 2—CIRCULAR SAW FOR FIREWOOD CUTTING semi-portable, with cylindrical or rectang e-boxes, ey 2950 mm 9350 mm
straw, fed from above or below by hand or mechanically, Ht*ight.g] A R - e S s K
agricultural appliances, is the Iirst Hungarian Agricultural | for sawdust, for wood or coal firing, simple or compound. Height with chimney up .. 5000 mm. ... 5100 mm.
Machine ManufactoryJoint Stock Company, Thiscompany | Fig. 8 shows a section of a portable engine, with Price, portable oo wen £46613s.4d... £560 3s. 4d.
was founded in 1882, employs 800 hands with 150-horse | cylindrical fire-box, which I give as an example of the Price, semi-portable ... ... £44]113s.4d... £502 10s,
power, and produces some 3000 different machines | engines manufactured at the State works ; it is for coal The same conditions obtain with the compound as
yearly, of a value of one and a-half million florins, which | firing, but can be used with wood; the fire-box is a cor- | with the simple engine, in connection with the pur-
are exported to the Balkan States. To the north of this | rugated iron tube, which, on account of its circular [ chase as a portable engine. I should add, that there
exhibit is that of E. Kiihne, of Monson, who shows | section and great strength, requires no external stays. The | are about twenty exhibitors of corn and seed thresh-

ploughs, harrows, rolls, plain and otherwise, and other soil ' grate hasa somewhat sharp incline, and rests on a cast steel | ing and dressing machines. Amongst these is Robey
preparing appliances; drills, and and Co., who exhibit threshing machines at the end
broadcasting seed sowers and manure of the hall; one of them, the Record, an invention
distributors ; hay rakes, tackle and of Mr. Harding, the manager of the Budapest branch
gear for horse-power; dressing mills establishment, is intended for the threshing, &c., of clover
andriddles; and machines for preparing and such like seeds. Fig.5 is an illustration of this
food. machine, and it performs all the operations of separating
Kiihae's factory was started in 1856, the pods from straw, shelling the pods, separating, clean-
and now employs 400 workers and ing, and sacking the seeds ready for market in the single
100 - horse steam power; exports machine. The material is fed as in the ordinar
to Austria, Roumania, and Servia, and threshing machine, and the pods are detached from the
has many patents for small points. straw by a peg drum «, and a peg concave b, the
On the other, the south side of the straw mcee:\ls along shakers ¢ ¢, seeds, pods, &c., fallin
First Hungarian Company, is a | thrﬂugﬂ, drop into a shaking table £, and meet the ma.teriﬁ
similar show of appliances emanat- coming through the concaveon a riddle g, which separates
ing from the finrm of Mayer and Sons, short straw from the seeds and pods, and they fall into a
who also show oil and wine presses. channel 7 that delivers them into a shelling drum ¢, and
With regard to these exhibits, they are a shelling cylinder d. The shelled seed and pods are
remarkable for their diversity, thin raised by an elevator ¢ to the first dressing apparatus
almost primitive being found alongside k, consisting of three sieves 1, 2, 8, having a 3in. recipro-
most recent refinements and appli- cating motion, actuated by a crank j, with a 3in. throw
ances. A great feature, too, is the that also moves the shaking table /. A fan ! supplies

d‘r :ﬂ'l':‘*
o —
grading of the implements, so as to the necessary air for winnowing, and the partially cleaned
suit the requirements of the smallest seed resulting from this treatment is elevated by a small

8=
T
farmer or of the great landed pro- ~ elevator m into the second dressing apparatus =, con-

rietors. Thus one finds little corn- Fig. 3—SECTION OF PORTABLE ENGINE FRCM HUNGARIAN STATE WORKS | sisting of a series of fine sieves and a fan, from which the
dressing machines for hand - work, seed is delivered into sacks ready for market. In this
larger ones for one-horse or two horses, up to 20-horse  support, which also carries a fire-brick bridge; the space | case also the material has been duly considered, and the
steam-power threshing machines ; there is a great busi- | below this is closed by a trap-door to prevent the entrance | moving parts are supported on iron framework, the
ness in the smaller ones. of cold air. The space around the grate is sufficient to | bearings being extra large, and lubricated automatically
The best threshing machines are made at the State | prevent the direct contact of flames with the walls, to | with solid grease by means of a spring lubricating-box.
factory; they differ but slightly from the usual form, as | allow of a better combustion of smoke, and to provide for | For inspection and remewals or i g g g
will be seen from Fig. 1, which is a section of one of | the deposition of soot, and so as to prevent a clinker | placed in accessible positions. The machine presents a
Hungarian make. They are built on a strongly constructed | ash stoppage of the tubes. The plate closing the furnace | very good appearance, weighs 2 tons 16 ewt., and is sold
angle iron frame, upon which all the moving parts are | and ash space is attached to end of the boiler by three | at £141 188, 4d. Of our manufacturers no others exhibit;
supported, all bearings being spherical bearings ; all shafts | screws, and carries the fire and ashpit doors, the latter | nevertheless, I noticed a few odds and ends by Cla}-tm:;
are steel, and so is the drum, whilst the concaveis wrought ' being arranged to admit air as required. For'and Shuttleworth outside the Bosnian Industry Hall,
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Although not represented in the Exhibition, I must not
pass over the name of John Fowler and Co., whose
position as makers of steam ploughs is as yet unassailed,
and owing to the kindness of, E.ncf under the conduct of
Mr. George Turner, I was enabled to visit their new offices
and residences and shops at Kelenfold, a short but
pleasant drive from Budapest, or accessible by train, the
station being just in front of the offices and residences,
which are in a handsome grey stone house, and the shops
and store are of suitable proportions to house, erect,
repair, &c., the giants the firm create. I must say the
visit was agreeable, for it made me feel that there
was indeed nothing to be ashamed of in British work:
the solidity and thoroughness of the construction, the
way details are attended to, show that not alone is the
work to be done well understood, but also that the
machines are constructed to do that work, and not merely
for show—a gratifying fact. There was one colossal
machine there for turning a furrow 27in. deep.

The exhibit of agriculbural machines and steam engines
of the Nicholson Machinery I'actory Joint Stock Com-
pany leads me to the exhibitors of steam and other
engines, about twenty in number, three showing petroleum
and two gas engines. The Nicholson business was founded
in 1870. It employs 640 hands and 200-horse power in
steam engines, exports to Austria, Roumania, and Servia,
turns over a million and a-half florins annually, and holds
patents for steam engines, steam boilers, threshing
machines, and sowing machines. In addition to an
excellent agricultural exhibit, they have one 200-horse
power compound condensing horizontal engine, two
800-horse power compound vertical engines, and a smaller
simple condensing vertical engine, all working at the elec-
trical central station ; whilst in the boiler-house they have
in use a Simonis and Lanz steam boiler. Neighbours
of Nicholson are the Schoenichen Hartmann Hunga-
rian Ship, Machine, and Boiler Building Joint Stock
Company, which exhibits marine engines at work,
and contribute to the electric central and have
8 boiler at work. This firm was established in 1874,
employs 1200 workpeople, and 210-horse power in steam
engines, exports to the East and Russia, and makes
annually, besides dredging machines, reservoirs, locks,
and steam engines, five steamers, thirty-eight other
vessels, boats, and tugs, of a wvalue of 1,200,000 fl.
Stefan Rock in the vicinity has a varied show, steam
engines, boilers, cooling apparatus, and presses for bricks,
tobacco, oil, and wine, engines and dynamos, has a
Cornish boiler at work, and an ice installation. But of
all these, the ** Danubius " Hungarian Ship and Machine
Construction Joint Stock Company makes the finest
exhibit. It has a Babcock and Wilcox and a
Tischbein boiler in the boiler house, a 350-horse power
compound marine engine, pumps, cement mills,
petroleum refining apparatus, portable railway parts,
bridges, and iron construction material. The iron
construction of the machinery hall, of the Croatian Art
Gallery, and parts of another building are from this
factory; it and some others also exhibit in Group
X.—land and water communication. This company
founded in 1890, employs 1000 workpeople and steam
engines to 200-horse power; exports parts of ships’
boiler and machinery appliances to Roumania, Bulgaria,
Servia, and Germany, turns over 2,200,000 florins, and
has patents for boilers and portable railways. L. Lang's
machinery factory and foundry was started in 1868, and
now gives occupation to 850 people, and steam engines
to the extent of 60-horse power; he exhibits steam
engines, pumps, and steam superheaters, There is a

idt engine shown, and alsoa 200-horse power triplex
steam engine with condenser. I have already drawn
attention to Eisele's boiler exhibit and the petroleum and
engines, portable Ef;mleum engines, &c., of the First
a:lth Hungarian Machinery Company, a company started
in 1894, and employing seventy workpeople and a 10-
horse power semi-portable engine, producing from 60,000
to 80,000 florins worth of petroleum and gas engines, &ec.
l L]
yﬂ&'rogla or machine tools or fittings are shown by fifteen
exhibitors, to the most prominent of which I have
already called attention. The Vulcan Company was
founded in 1885, and employs 500 workpeople in Buda-
pest and the same number in Vienna, besides 150-horse
power in steam engines; it exports machine tools and
illing machinery to Austria, Bulgaria, Switzerland,
Russia, India, and America. Hirsch and Frank, the
other firrn having a prominent show of machine tools,
were established in 1882, employ 250 dpeopla, make a
ﬁily turnover of 800,000 florins, and export to the
an States and "Austria; whilst the Waffen and
Maschinenfabrik Company, founded in 1888, employ
1500 people and steam engines to 400-horse power. The
Fnaﬁiungmm Screw-making Company, established in
1889, gives employment to 260 people, and uses 400-horse
power in engines, works up to 2500 tons of raw
Stoget, wed Valinty Sssirectiass, suid forgiogs. I, L+
constructions, and forgings. J. L.
Brunner and Co. lhoir parts of machines, carriages, both
hmﬁlm&mﬂron.dmmﬂes; this firm was esta-
blished in 1883, employs 1380 people and 18-horse power
mechanical, makes 5000 pairs of scales, and 800 tons of
castings annually. There are some ten exhibitors showing
mmdumy!hMgﬁm ines and spraying
ines, The Budapest Pump and Machinery Factory
Company makes a show ; Estuted in 1858, employs
hommwmmphmdlﬂﬂ-hommrinmm
electrical engines, and exports to the .

There are nine exhibitors of distilling and brewing

appliances, five of soda-water machinery; amongst the

latter the ubiquitous * Sanitas” Company. Judging from

the exhibits the millstone ind is of importance;

: or eight exk 8, one hm&g
and turbines are exhibit

_require a special notice,
| ortunity of visit-

ing their works, which are of considerable interest, and
will be noticed at the same time. The latter company
was established in 1867, and has 500 workpeople and
100-horse power in steam engines. There are also bicycle
makers ; I'uchs and Brigantig, founded in 1894, employ
six people, make annually 150 machines, the ** Hungaria "
velocipede, worth £1750; another firm makes the Villam
machine, Johann Puch and Co. make 600 machines a
year, employ fifteen people, and started last year. There
18 nothing striking in these exhibits.

Electrical things, beyond the Ganz exhibit, do not
amount to much; although the Hungarian Electricel
Company, started in 1893, gives employment to over 200

nental country to introduce the steam engine into
its mines, the first being erected in 1722 by an English
mechanic, Isaac Potter. Hungary also produced various
inventors, but for the reason just given their inventions
did not receive the necessary encouragement. However,
in the census of 1880, 4701 people are recorded as being

engaged in the machinery industry, 2677 of whom were
masters, there being only 2024 helpers; in the census of
1891 these numbers had risen to 3511 masters and 21,266
helpers. It is now estimated that the Budapest
machine shops give employment to 22,300 workers at
the present time. The principal occupations in 1891 were

boiler and engine making, 1882 masters, 9354 work-
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Fig. 4—16-H.P. COMPOUND PORTABLE
people, has various establishments, having 8000-horse
power in Budapest, 390-horse power in Fiume, 300-horse
ower in Fiinfkirchen, and 800-horse power in Erlau.
he value of the electric current produced in the first two
establishments amounts to £46,250 a year; whilst the
Electric Glow Lamp Factory Company, established in
1889, employs 200 people, 100-horse power in steam
engines, produces 1,200,000 lamps a year, worth some
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people ; shipbuilding, 9 masters, 2600 men ; agricultural
repairing shops, 36 masters, 532 men ; railway repairing
shops, 16 masters, 4036 men; scientific tools and
implements, 58 masters, and 363 men; tool forges and
machine tool makers, 69 masters, 178 men; carriage
factories, 2 masters, 2147 men; a screw factory with
183 men ; and an arms factory with 46 men.

A further insight into the position of this industry in

£37,500, which are exported all over Europe, and to | Hungary will be gathered from the following numbers,
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America, India, China, and Japan; and the Accumulator
Company, giving employment to twenty-five people,
and using 20-horse power in steam engines, and makes
Tudor accumulators. Felten and Guilleaume started
their Budapest works in 1896, employ 150 people,
and make a very fine display. It is rather sar-
prising that milling machinery is not very promi-
nent. There are only about four or five exhibitors; but,
then, as I have pointed out, there is a special milling
exhibit, Ganz and Co. show sets of rollers; and of their
vibrating screens, one I have already mentioned, the
other I hope to get drawings of, and so will reserve
remarks about it. Other small exhibits include saws,
flax working implements, boring tools, tube cutters, tube
cleaners, file ing tools, gearing, belting, wool-dressing
implerents, button - making press, fo equipment,
sausage machines, cooking appliances, cleaners,
coffee roasters, washing machines, ventilators, sewing

machines, and cement mills.

I have endeavoured in these remarks to convey some
idea of the character and position of the mnilnery
industry of Hungary as indicated the exhibits under
Group IX. It will be specially noted how very young
most of the enterprises are, and, in fact, furnishes further
evidence of the awakening of Hun from its years of
torpor, during which it was regarded as a ucer of
raw material, and not to be taken into consideration
at all from an industrial point of view. It is note-
worthy, however, that Hungary was the first, conti-

ig. 5—~CLOVER AND BEED THRASHER BY MESSRS. ROBEY AND CO.

which show the weight and value of the imports and
exports of machinery :—

Tmports, Exports,
Tons, g&gﬁi’ﬁ Tunn.lg;":'_nuﬁlg
Locomotives, hnd;r;, nt]::h en- -
gines, mo an ic motors 23,233
ﬂmmummﬁ"’ﬁ e T 8,175
12,802
Steam, horse, and hand threshing .
machines T . v s 16,475
Harvesters ... .. 1,060
o mnuhinud m e 1,37%
an steam
Other agricultural mmﬁn;mﬁ. 8,283
Pumps and fire engines ... .. .. 3,714
Book-printing and binding machines 3,572
Hand mills ... 6,714
Wood -working and metal-working
machine tools .. ... .. .. .. 3,965
Other machine tools ... 9,600
Parts of machines ... ... 169,964
Vine cultivation machines. .. 1,120
Torpedoes 125,000

The total value of the imports amounts to £1,717,656,
and of the exports £439,470, leaving a large margin in
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Company, who had abandoned the Daimler for a hori-

Amedée Bollée, the former with hislight tandem vehicles
driven from the rear wheel by a horizontal motor, and
the latter with a four-seated carriage propelled by a

increased considerably from
6% million.

Turning now to the other section of Group IX., it is | assembled on Thurs
interesting to note that there are over a dozen exhibitors | I'Arc deTriomphe,

of weighing machines, and about thirty clock, watch, &e.,
exhibitors, the rest being scientific and optical apparatus,
electrical objects, and such like. The watch and clock
industry is of considerable importance, giving employ-
ment to 1266 masters with 783 assistants, whilst the
amount of material imported under this head amounts to
846 tons, of a value of £211,369, including 28} tons of
watches, of a value of £176,350, whilst the exports
amount to 19 tons, worth £31,333, 8} tons being
watches, worth £29,567. The weighing machine in-
dustry came into existence in Hun with the
custom of weighing wheat, and dates back to 1852,
when C. Schember and Sons started; they now
employ fifty people and 10-horse power in steam engines.
The;;f:kport to the Balkan States and hold various patents,
and e a show of all sorts of weighing machines, from
weighbridges to chemical balances. The next firm chro-
nologically considered, and which makes a good show, is
that of G. Fuchs, dating from 1875; seventy to ninety
workpeople are employed, and the machine tools require
14-horse power mechanical. The last considerable firm,
chronologically considered, but by no means the least
from the significance of its exhibit or workmanship, is
Fairbanks Company, established in 1883, employing 110
to 140 people, and 45-horse power in steam engines,
shows weighing machines; but its objects are not
restricted to those alone. Anyway, these three firms make
a computed turnover of from about £33,000 to £43,000
annually. In astronomical, scientific, surgical, electrical,
optical, photographic, telegraphic, telephonie, &c., instru-
ments, and in barometers, the imports exceed consider-
ably the exports, although from the Exhibition one
may see that there is also a home supply of these
things, but of course it is small; in fact, in this
Eﬁcular direction, in only one branch does the export

any tangible relationship to the import trade,
and that is in electric lamps with 56} tons of imports
and 43} tons of exports. It must, however, be re-
membered that these are all new to Hungary, and have
only been called into requisition since the development
of industries has rendered a home supply of scientific
implements necessary, Watchmaking, however, is quite
an old Hungarian industry; but as may be gathered from
the fact that there are so many masters and so few
helpers, the Hungarian watchmaking is still only a handi-
craft, and so cannot enter into competition with countries
making watches by machinery.

THE FRENCH MOTOR CARRIAGE RACE.

So far as it has gone the mechanical carri
in progress from Paris to Marseilles and back has
afforded a good deal of conflicting evidence as to the
capabilities of the new vehicles. Taking the results of
the first half of the journey, without any reference to the
various incidents on the route, the trials cannot be said
to be altogether satisfactory. Only eleven carriages out
of thirty-two were able to reach Marseilles, and in face
of this somewhat meagre result, it may well be doubted
whether the aelf—prupaﬁred vehicle has accomplished all
that was expected of it. But there are certain features
of the contest that may probably tend to modify this un-
favourable impression. In the first place, the competi-
tion organised by the Automobile Club of France was a
race pure and simple ; it was intended to test the speed
of the vehicles without taking into account the more solid
qualities of economy, safety, and ease of handling, which
are so essential to the self-propelled carriage. It was
precisely for this reason that certain makers objected to
the conditions of the trials, while others sought to draw
the greatest [i'r_'mﬁt from them by constructing vehicles
gpecially for the race with very powerful motors.

As speed was everything, the competitors were little
disposed to exercise caution, and it is evident that an
average rate of travelling of twenty miles an hour—
which was accomplished the first day—cannot be kept
up on the high roads without running serious risk of
accident, Then on the second and third days, the
weather was the worst that could have possibly been
imagined for such a contest. A terrific gale blocked up
the roads with trees and telegraph poles, and the
accidents resulting from these obstructions, and the
clogging-up of exposed machinery by the mud, thinned
out the ranks of the competitors considerably. It is thus
hardly fair to accept the result as proving the inefficiency
of all the vehicles which thus came to grief, as it is pretty
certain that under less exceptional conditions some at
least would have accomplished a creditable performance.
Nevertheless, the race has shown up a great many
defects in the present types of mechanical carriages, and
has again proved, if proof were needed, that a carriage
is not suited for every condition of running, unless the
mechanism be thoroughly protected and raised well up

out of the mud and dust.

The deplorable weather early in the contest is much
to be regretted, because it has deprived the trials of
much of their technical interest. The race promised to
resolve itself into a struggle between the old types of
vehicles and the new, that is to say, the perfected vertical
motor and the horizontal engines with their improved
earing, which have been designed upon lines suggested
y the previous trials. Of the former, the chief repre-
sentatives were Panhard and Levassor, who had entered

four vehicles propelled by a powerful type of Daimler

€ race now

8§ million florins to [ motor of his own invention. A

horizontal motor, and bevel-geared to the rear drivin
wheel, and M. Emile Mors, who likewise had a horizon
part from these 8
interest in the vehicles that
ay, September 24th, on the Place de
preparatory to the run to Versailles,
where the start was to be made.
After the usual police formalities had been gone through,
the carriages started for Versailles in the presence of a
large crowd of spectators. Most of the vehicles ascended
the long and steep gradient at Suresnes in a satisfactory
manner, thm;gh several of them had to stop a few
minutes to effect slight repairs. A Bollée vehicle and
another were stranded on the way, and had not reached
Versailles when the starting si was given. The Dion
steam tractor, driven by Count de Dion himself, created
an impression by dashing up the gradients at full speed,
leaving a good deal of vapour in his wake; but it is diffi-
cult to see how this compromise between a traction
engine and a locomotive can come under the category of
self-propelled carriages, or that it is suited for any other
purpose than that for which traction engines are usually
employed. The light Bollée vehicles and the petrolenm
tricycles which had failed so conspicuously the previous
Sunday in the bad weather, showed that they were
capable of performing very satisfactorily under better
conditions ; but, as will be seen further on, the Bollée
vehicles again succumbed when the storms had made the
roads heavy and muddy.

There were several thousands of spectators on the
Place d'Armes at Versailles to see the vehicles start on
their long journey to Marseilles and back. The first
day's stage was at Auxerre, where the vehicles had to put
up for the night under official observation, to prevent any
repairs being effected. In fact, competitors had to carry
out all their repairs on the road ; n.ng once the carriages
were entered as having completed the day's journey, they
were not allowed to be touched. The same rule was
rigidly observed at the following stages: at Dijon, Lyons,
Avignon, and Marseilles ; and the times each day between
the start and the entering of the yard was added up to
give the time for the full distance of 1700 kiloms. After
seals had been attached to various parts of the vehicles
at Versailles, they were sent on their way by Count
Henry de la Valette.

Some delay was caused by the first vehicle, belonging
to M. Fisson, running over a man, but when it was found
that his injuries were not serious, the others were
despatched at intervals of a minute. Altogether, there
were thirty-two wvehicles, belonging to the following
makers :(—M. Fisson, of Paris; M. De la Haye, of Tours ;
the Maison Parisienne des Voitures Automobiles,
Panhard and Levassor, Peugot et Cie., Count De
Dion, Amedée Boilée, of L.e Mans; Lebrun, of Paris;
Landry and Beyroux, of Paris ; Rossell, of Lille; Triou-
leyre, of Paris; Léon Bollée, of LLe Mans; Rochet and
Schneider, of Lyons ; Tissandier, of Paris ; and Tenting,
of Paris. There were twenfy-seven petroleum carriages,
including the light Bollée tandem vehicles, three steam
vehicles, and five petroleum tricycles. All three of the
steam vehicles were propelled by the Dion system of
generator, and in view of the almost entire abandonment
of this power by the French mechanical carriage users,
the small proportion of steam vehicles in the race is not
surprising.

Hardly had the last vehicle been sent on its way than
news arrived that the No. 5 Panhard and Levassor
carriage, with which the firm expected to win the race,
had been stopped through the rubber tire slipping off
one of the wheels, and about an hour was lost in
effecting repairs. At first it looked as if the first
day's stage would be an easy victory for the Dion
steam tractor, for this vehicle travelled at a remark-
able rate until a little beyond Melun, when it was
stopped through the pneumatic tires puncturing. Con-
sidering the weight of the vehicle, the idea of em-
ploying air tires was peculiar, to say the least, and
they were damaged to such an extent that there was no
possible hope of repairing them. Count de Dion had
therefore to give up the struggle, and it was only after
infinite trouble that he succeeded in getting the cumbrous
machine to the nearest town. The other steam carriage,
driven by Count de Chasseloup-Laubat, also came to
grief through a defect in the mechanism, and several
hours were spent in taking it to pieces and endeavouring
to put it together again. Not one of the steam vehicles
was able to cover the first day's stage. Thisis somewhat
unfortunate, as it tends to throw more discredit upon
steam than is warranted. The vehicle to arrive first at
Auxerre was the tandem machine driven by M. Léon
Bollée, which had covered the 178 kiloms. in the
excellent time of 5 h. 81 min. A Dion tricycle followed
twenty minutes afterwards, and then came another
Bollée, with Delahaye, Panhard, and Levassor, and
another Dion tricycle in that order, the others being a
long way behind.

The Peugeot carriages were delayed several times by
the extinction of the burners, which caused the com-
petitors considerable inconvenience, and, in fact, few of
the vehicles were found to be entirely free from construc-
tional defects. Altogether twenty-seven vehicles reached
Auxerre, some of them arriving during the night. The
following morning a violent gale afforded a very unpromi-
sing outlook for the competitors, and, with reports
coming in that the roads were blocked up by fallen trees,
it was proposed at first to abandon the contest. To this,
however, the competitors would not agree, and the
vehicles were sent off in the order in which they had
arrived the previous day. Very soon the soft and muddy
roads told upon the low-down Bollée vehicles, which

were obliged to stop through the mechanism becoming

there was little of s
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while the new carriages were run by Peugeot and

| zontal motor of their own invention; MM. Léon and |

el up and deranged by the mud. M.
who had won so y on the first stage, L
complaint to the committee to the effect that during the
night someone had surreptitiously introduced
powder into the bearings of his motor. Whether
was 80 or not, it is a fact that the piston and some of
were literally ground away. Then the carriage

. Amedée Bollée crashed into a _
road, and the four passengers were thrown a distance of
20 yards, though fortunately sustaining no serious injury.
The carriage itself was smashed to pieces. The Rossel
carriage came to an even less inglorious end. It was being
puah:ﬁeup a gradient by the passengers, when, on arriving
at the top, the gale of wind blew it backwards, and the
passengers helplessly watched it go to its destruction in
a collision with a tree. In fact, the trees were a constant
source of annoyance and danger to the competitors.
Some of the vehicles were driven into the fields in order
to get round the obstructions, and M. Delahaye lost a
couple of hours in cutting a way for his ﬁhrouiﬁ
a fallen trunk. This was indeed a disastrous day for
mechanical vehicles, and of the twenty-seven that left
Auxerre in the morning sixteen only were able to reach
Dijon, some of them several hours behind the first
arrivals. The first four places were taken by Panhard
and Levassor, of which the first covered the 151 kiloms.
in 6 h, 39 min. From Dijon to Lyons the conditions
were scarcely less favourable, for the rain still fell heavily,
accompanied by a strong wind. On this stage likewise a
few accidents took place, one of them of a serious
character. The No. 7 Panhard carriage tried to avoid a
wagon when passing through Villefranche, and in so
doing ran on to the pavement, when the vehicle over-
turned. Three of the passengers escaped with a severe
shaking, but the fourth was picked up with a broken
nose and a wound on the forehead. Happily, it was
found that the injuries were less dangerous than had
been feared. The carriage was damaged, and apparently
was not in a state to continue the race.

Notwithstanding the unfortunate weather, the leading
vehicles accomplished a very good performance, and the
No. 6 Panhard and Levassor carriage covered the 198
kiloms, between Dijon and Lyons in 6 h. 29 min., followed
half an hour afterwards by a Peugeot vehicle. Fourteen
vehicles reached Lyons, and there was a difference of no
less than seven hours between the first and last arrivals.
From this point the weather was much more favourable
to the contest, and the run on the fourth stage from
Lyons to Avignon was accomplished with a no more
serious accident than the overturning of the No. 5 Panhard
and Levassor carriage, which had run into a tree in trying
to avoid a dog. M. Levassor and his companions were
shaken, but sustained no other injury, and the carriage
was intact; but it was decided, nevertheless, to give up the
race. The first arrival at Avignon wasthe No. 46 Peugeot
carriage, which had run the 227 kiloms. from Lyons in
7 h. 48 min., followed a few minutes afterwards by a
couple of Dion tricycles. Thirteen competitors com-
pleted this stage, and the whole of them subsequently
arrived at Marseilles, which was reached without any
incident of any kind. As the weather was fine, and the
competitors were assisted by a strong wind, very fast
times were accomplished, and the No. 6 Panhard and
Levassor vehicle covered the 109 kiloms. in 8 h. 6 min.,
or 674 miles. That is to say, at the rate of nearly 218
miles per hour. The first ten vehicles did the distance in
less than four hours. Adding the times for the first half
of the distance, the leader is a Dion tricycle, followed by
Panhard and Levassor and Peugeot. The vehicles are
now returning by the same route, and will reach Paris on
October 3rd.

THE GErRMAN Banp Wire ExronT.—The German export trade in
barb wire, especially to Japan, is suffering greatly under the
pressure of American competition, says one of our German
exchanges. The Hamburg exporters are being forced to buy
American barb wire, for their foreign customers have commenced
to make their purchases in this line directly in the United States,
thus evading the Hamburg middleman. Confronted by the alter-
native either to lose this trade or to buy American barb wire them-
selves, they decided to take the latter course because they were
afraid that the loss of this trade might resunlt in the loss of trade in
other lines ; for it is a well-known fact that business relations once
formed will extend to other articles. All that is left to Hamburg
firms is the prospect to sell the article at retail in fifty-coil lots,
Matters in the wire nail export are exactly similar, The Ameri-
cans export wire nails, m4 Hamburg to Japan,at figures which the
German manufacturers cannot meet.

BriTisH AND GERMAN TraADE IN CHILE.—Mr. Hayes Sadler,
our Consul-General at Valparaiso, devotes an important section of his
report, which has just been issued, to a discussion of the position of
the chief manufacturing countries, and especially of Great Britain
and Germany, in the trade of Chile during the past ten years, In
1884 the total import trade of the country amounted to £8,373,751
of which Great Britain sent £3,250,334, Germany £1,624,475, an
France very little less than the latter; in IBBB the total trade
amounted to £10,305,919, of which Great Britain contributed
£4,416,220, Germany, £2 341,568, and France less than balf this
latter amount ; in 1804 the total trade was £8,626 573, of which
the British share was £4,032,044, that of Germany £1,960,418, and
France only a sixth of the imports from Germany. In the ten
years ending with 18904, out of a total import trade of nearly 94
millions sterling, the T'imes says Great Britain sent over 40 millions
and Germany over 21 millions. While Great Britain is still ahead
in many ways and has gained in machinery and some other manu-
factures, Germany has made great progress also in machinery,
furniture, earthenware, chinaware, hardware, and in textile goods,
mainly at the expense of France, which has lost ground all round,
and in some articles has almost disappeared from the trade of
Chile. The increase in German imports is greatly due to their
lower price and to more German importing houses than English
having been established in Chile of T:ta years. Still, in almost
every branch of trade, British goods are preferred at equal prices,
and their superiority is generally acknowledged ; but price rules
in the Chilian market. One hold Gireat Britain has over the Chilian
market in some articles is that, while the metrical system is that
established by law in Chile, the people have grown accustomed to
Eoglish weights and measures. lErlenu::hlinuranl";,' 15 always asked for in
English sizes ; bolts, nuts, gas pipes, &c., are used with lish
threads, and any innovation would lead to much confusion. Iron
and steel plates and bars are sold in English feet and inches, and
this applies to lumber and some other articles. On the other

hand, the number of Germans in Chile far exceeds that of the
British ; colonisation south of Conception is almost German,



Oct. 2, 1896.

THE ENGINEER.

334

ONF NIVMG

TEYAG T 33 umvas oL

suoys by JEU@D 0J59 UOJ Y] JO UOIISS SSOL)

[zuEd 8jeq wosf 2y Jo 3y goud [euipnybucy

4... P T : )
g re ¥4 p= - - : A 4 = : [N
g & (8 : [ R 8 B 8 Ay &
_ |m “ .H_. - o e a =
\ |
t | | | Y
| | : A - 3
| | _ " - %
! - |_-|t
z axAp Pyl SO UMD DY) M.
- g =4
2

= .._......_... ..-‘.,..-_. h
AdEW JOJEM O[pPIL DL
ouoys /497

jeusd

2] 4o wojog
[ m ke
JRug2 2y jo ﬁ.__......m..,__..m..
U Jo/oM MO] ZS¥SETE—

E=3rugl

IVNVO NV S$¥0O0¥ EIVONOY¥I EHI 40 dVA—HIANVA EHI 40 SIOVEAVLIVD EHL 40 NOILV

S ———

(gee 26od @8 uoydwomp o) _ ISi LN 15



THE ENGINE

ER.

. 2, 1896.
THE IRON GATES OF THE DANUBE.
Commencep nearly two thousand years , when
Trajan and his armies went on their :m:u:ﬁuqlulls_o expe-
ditions, a navigable mhu at last been mﬂ&-;ntahmt:ﬁh
the Prigrada rocks which constitute the Iron Gates of the
Danube. It is not quite correct to say that Trajan com-
menced the work now completed from the modifi dsmga
of Paul Vazarhelyi, because the Roman canal evaded the
rocks, and made a small waterway sufficient for the
towed along the river banks of what is now the Servian

territory. These canal works are still existing as ruins,
which give a good idea of the character of the utilitarian

—= —= —

work possible even in the days of two thousand years
ago. The canal made it possible to escape the Prigrada
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Kozla-Doshe Cataract. Swam ENa.

LONGITUDINAL SECTION OF THE DANUBE FROM TURN SEVERIN TO BAZIAB—AND PLANS OF CATARACTS

cataracts. It connmenced at the village of Sibb and was
two miles in length. It formed part of the great monu-
mental works constructed first under Tiberius and com-
pleted under Trajan, consisting of a riverside road and
tow-path, much of which was constructed through very
hard rock. The whole of the works and the history
connected with the now nearly completed improvement
of the Danube as a navigable way, by the removal
of the rocks and peaks in the bed, and by regulating
the flow at parts which have hitherto been dangerous
cataracts, were fully described in our columns in

articles by Mr. Bela von Gonda, Hungarian technical

minister of inland communications, so that we need
not here enter at length into the details of the work.
On page 342 we reproduce some of the engravings, show-
ing the positions of the rocks in the waterway, and of the
new and old training walls and canal cuttings. The
engravings include a plan of the river from Verzsisk
Potok to Milanovacz, and separate plans of other parts of
the river in which the rock obstructions and the canal
works are situated. The position of all these will be
gathered readily from the section of the whole length
concerned, which is given above and acts as a key to the
several plans.

The Danube leaves the Hungarian plain at B4zids, and
from this point—which, as the terminus of the Temesvar-
Bazias Raillway, is the centre of the province—begins the

Lower Danube proper with a number of cataracts hinder- |

ing navigation.

Forty-four kilometres from Baziis the first hindrance
13 met, where the granite rock Gornya-Stenka penetrates
with its steep peaks into the channel, forming the first—
although unimportant—cataract, the Stenka, rendering
the navigation difficult, and also restricting the flow of
the river.

At a distance of 17 kilometres from this, the foot of the
mountain turns toward the right shore, penetrating the
channel in a downward bending direction, and the bank
of the Kozla forces the current of the river entirely to the
left shore, whence the rocks, with the prominent peaks
of the Dojke, pass upward, forming a sharp tongue, and
forcing the water in a nearly right-angular direction to
the right shore, and narrowing the channel to 880 metres.
The double peak of the Kozla-Dojke dams up the surface
of the water throughout a length of 1:86 miles, while
the water falls proportionately on a short section—about
1 kilometre—above the cataract, the fall being 81 7in.

dixty-nine kilometres from Bdziis or Baziasch the

! Tne Exciseen, vol. lxxviil, pp. 82, 84, 78, 463, 542 vol. lxxvil.,
PPs 526, 832, 474, 478, 474, 408, 502,

except the Iron Gate, the largest and most dangerous
obstacle to navigation, and not only at Jow-water mark,
when the mariner seeks his way with anxious circumspec-
tion between the rocks of the Tzlis and Tachtalia, and is
bound to struggle with the rapidly changing great falls of
the water, which attack the boat constantly from one
side and another, and make piloting very difficult; but
also at high-water, when the confined water of the
channel, narrowed by the peak of the Greben, falls sub-
sequently into the large channel, causing dangerous

Jucz-Cataract

Tue ENGINEER

fined between steep and high rocks, forming the straits of
the Kazdn, which is the most picturesque part of the
Lower Danube.

The Danube runs between steep rocks with a width
changing from 170 metres to 380 metres, and a depth
from 20 metres to 50 metres, at a length of 4 kilometres,
till on the left shore the mountains retire, and in a length
of 1% kilometres the valley of Dubova puts an end to
this narrowness. The channel of the river enlarges there
to 500 metres, and its depth increases to 10 metres, till

Swam Ena

THE DANUBE IMPROVEMENT CANAL WORKS—JUCZ CATARACT CANAL

whirlpools at the foot of the mountain. Here there is a
depth of about 80 metres, caused by the whirl of the
water during thousands of years, threatening the boats
with destruction when piloted thither by unpractised
hands. Naturally it is impossible to navigate this part
against the stream at high-water,

Leaving the Greben, there is still a length of 2 kilo-
metres, which has not sufficient depth for navigation.
At 115 kilometres from the peak of the Greben the high
bank of serpentine passes through the channel and impedes
the free flow of the water forming the cataract called
“Juez.” At low-water, the water drops with a greab
fall over the prominent peaks of this bank, and the fall

the rocky mountains approach again with steep walls
reaching as far as the edge of the channel, which
narrows again to 180—300 metres. Its depth decreases
to 30—54 metres; but the river again loses at Ogredena,
a distance of 9 kilometres, this restriction of its
boundaries.

The straits of Kézdn, although at high water they cause
a considerable raising up of the water surface. do not
form a hindrance, because, besides its great depth, the
ant at the lowest water is only 86 centimetres per kilo-
metre.

Coming oub-from the straits of the Kézin, the river
turns towards the cast, the mountains retire on the left
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shore, and the channel of the river enlarges to 400—600
metres. At 10 kilometres from the Kizin, on the right
shore, is Tekia, a Servian town, opposite Orsova on the
left shore, at the foot of the mountain forming the border
between Hungary and the Lower Danube.

At a distance of 8 kilometres from Orsova, and 128
kilometres from Biziis, the * Iron Gate” begins—sce
engravings of plans and sections pages 834 and 835. It
1s situated between Roumania and Servia, and is, for a
length of 3 kilometres, the largest and most dangerous
obstacle on the Lower Danube. The rocks, which pass
through the channel, impede the current, and begin at
the foot of the mountain called Alion, at 122 kilometres,
and the depth of water rises, at lowest water, from 7—18
to 2—6 metres, and this rock-bank extends in length
8 kilometres, but forms a real cataract only in the part of
128—130 kilometres, partly by the rocks named Prigrada,
rising above low water over a width of 250 metres and
length of 2 kilometres, beginning at the village of Sibb on
the right shore and bending in a crooked line towards the
left shore, partly by the numerous larger and smaller
rocks and peaks rising on the left shore. This not only
slackens the current of the water and thereby raises the
surface, but causes great and irregular waterfalls, cross
currents, and whirlpools, which expose the passing ships,
even with the greatest caution, to danger.

The cataract of the Iron Gate consists properly of three
parts. The first is the entrance, viz., the bank, which
dams up the water, but has no peaks rising out of the
water impeding the navigation; the second part is the
Iron Gate proper, with the rock of Prigrada, with most
dangerous rock peaks; and, finally, the third part, the
great deepening below the Prigrada, where the water
in falling over the rocks form whirlpools.

At different heights of the water the navigable way
takes different directions at the Iron Gate, in which the
flow of the water follows through the most equal and the
most favourable eiﬂtlh among these peaks. The sailor
who directs his ship through this cataract, must know
particularly the Pla.ce and position of every rock, peak,
and the serpentine way which the current takes among
them. The greatest fall at the Iron Gateis at the lowest
water, when the water-level falls over the rocks and
flows into the succeeding hollows; this fall in the river
i1s 3 metres per kilometre, through the whole cataract
5 metres 2'5 kilometres, and the velocity of the
water ranges between 4—5 metres per second, or say
10 miles per hour.

After the cataract of the Iron Gate, the channel of the
Danube is for a length of 6 kilometres crowded with
rocks and banks, which afterwards ceasge, and the river
flows untroubled towards the sea.

The eminent importance of the Danube—as a way of
communication — was well understood by the Romans
when they made use of it with success as an expedient in
their conquering wars. In view of this object they
executed important works on the Danube, the ruins of
which even now excite admiration, showing us great
technical knowledge and evidence of vast command of
labour. Besides the numerous stone bridges, the parts
of which are the admirable work of the Latine architec-
ture, they constructed along the river, from Regens-
bourg to the Lower Danube, a tow path, in order to
assure the unhindered haulage of their boats. We find
numerous and remarkable monumental remains of
hydraulic engineering and improvements, works of the
Roman reign on the Lower Danube ; these ruins speak
to-day of the intellectual and material power of these
conquerors of the world, who found their way surmount-

ing all obstacles.
At E castrum, as it was called at the time, in
Mosia, downward from Turn Severin, the Roman

Emperor Trajan caused to be built a large wooden bridge
on stone piers, parts of which are visible, after the
plans of Apollodorus Damasgkus, in the year 102-103 B.C.,
that is to say, in the short period of one year, proving
the great development of the technical ingenuity of that
time. This bridge is commemorated on the triumphal
gate constructed in Rome glorifying the Emperor Trajan.

The Bridge of Trajan is only the first of the great works
with which the Romans rendered the unhindered free
passage on the Lower Danube possible and assured.

The first cataract, which hindered their advance up-
wards on the Danube, was the Iron Gate, which was
nearly inaccessible at low water,

They were not capable of removing the rocks by the
means of that time, and therefore they were obliged to cut
& canal around the channel, and to begin on the
ight shore of the Iron Gate, constructing a canal with

igantic labour to the point where the cataract ends,
near the village called Sibb, shown on t-h:lfalan on page 334.

The still existing remains of the wall of the channel
show how were the forces at the disposal of the
Roman leaders of the time. This Roman canal—judg-
hmﬂ;mw ﬁhﬁmﬁﬁi B Dooche ot Bt
Th e at the two
ends of the canal was as much as possible diverted by a
stone wall, the ruins of which are still visible in the channel
of the brook. Buf time removed and destroyed the
mgf the canal, its channel was filled up by the
) E&lﬂ“

the two valleys, and to-day there
1i work, which was intended to
unhindered navigation. But how justly the
Romans understood the question of the regulation of the
Iron Gate, is proved by the fact that modern engineeri
with all its numerous expedients, proceeds on the Ro
lines in avoiding the Erwt & '

other
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| the territory of Servia, the first thing n

referred along the Lower Danube.
Trajan along the right shore of the river. From the
remains of this work, which are still visible, some of
which are shown at page 342, may be judged how great
were the forces at comumand, and what immense work
this road required. At places where the channel of the
river is walled with rocks of immense height, the road is
cut into the rocky walls, in some places in the form of a
screen, but as they were not able to remove the rocks and
to construct the whole road in this manner, they built a
part of it on beams let into the rock wall and forming a
cantilever roadway, as can be seen even to-day from the
remains.

The Way of Trajan was begun by the Emperor Tiberius,
and the Emperor Trajan continued and finished it in
A.p. 103 with the aid of the Fourth Scythian and the
Iifth Macedonian legions.

The completion of this magnificent work was eternal-
ised by the Romans with three commemorative tablets.
These are cut into the wall on the shore, within incised
surroundings adorned with fine relievos, of which some
parts are still quite visible on the Table of Trajan—see
page 342—in the Straits of Kazan.

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

These forts are, however, now of the past, as was seen
the other day by those who were present at the formal
inaugural ceremony, when they passed the picturesque
island of Ada Kaleh, which is still Turkish territory,
though under Austrian administration. On board it was a
strange sight. From the Mosque and from a point more
inland, the Turkish crescent flag was flying; but much
larger and more imposing was the Austrian Imperial
standard floating from the shore. The company of
soldiers drawn up to salute the Monarchs were Austrian,
but there were Turks as well, male and female, seated on
the ground, melancholy survivals of Ottoman sovereignty
on the Danube. The ruins of the fortress, the dilapi-
dated houses in the background, were an epitome of the
present condition of Turkey, hemimed in, and destined
ere long to be supplanted in Europe. Sixty-two years
ago, when Count Stephen Szecsenyi, on board the Argo,
ventured on the first Danube trip of modern times from
the Kazan Pass to the mouth of the river, he had to
ask permission of the Pachas of New Orsova, Widdin,
Rustchuk, and other places. For long afterwards every-
thing visible on the Danube below Orsova was Turkish.
On the right bank it is now either Servian or Bulgarian,
and on the left Roumanian, as far as the Black Sea.

When the Turks were finally repulsed to the Balkan
peninsula, and the reign of Napoleon came to an end,
when the war alarms ceased, and peaceful times came
again, the attention of the Governments and Statesmen
was directed again to the question of the improvement
of waterways. The Government Council of Hungary
defined in 1816 the topographical and hydrographical
plan of the Danube, with reference to the frontier of the
country to Csernecz in Roumania, and with this object a
special bureau was established under the supervision of
the Board of Public Works. But the surveys were begun
only in 1823, and finished in 1838. These surveys
embraced the study of all circumstances referring to the
channel of the river and the current, and were executed
so precisely and conscientiously, that they are still now
the pride of the Hungarian hydrotechnics. On the basis
of t.gese surveys particular plans were elaborated for the
uniform regulation of the Danube; but these plans were
not carried out.

With a view to these regulation works for rendering
the cataracts of the Lower Danube navigable, the Hun-
garian Government, through Gabriel Baross, the Minister
of Public Works and Communications of that time, pre-
sented in 1888 to the Legislature the general projects and
estimates of the necessary regulation works. In conse-

uence it was decided by the XXVI. Law of 1888, that
the Hungarian State takes upon itself the execution of
the works, exercising the right of levying customs tem-

orarily, such right being conferred upon it by the LVII.

. of the Berlin Treaty of 1878, and the VI. Art. of the

London treaty executed the 13th March, 1871. The law
states, that the Minister of Public Works has to execute

| the above-mentioned works on the basis of the projects
presented to the Legislature, and undertakes to make
such dispositions as may be necessary in the interest of
the sueccessful execution of the works, and for their con-
servation and administration. The cost of the works—

which were to be finished atthe end of 1895—was fixed,

with the proportions to be paid during progress, at nine
Im.il]inn fmﬁ. By the law the Minister of Public

Works was further entitled to fix, in conjunction with

the customs which Hungary will have the right to chn:Eu

in virtue of the LVII. Art. of the Berlin Treaty on the
trade ships for covering the expenses of the works.

The largest part of the regulation works extending into

g necessary was to

between the two Governments for the free and

movement of men and materials, As

soon as this was done, the Minister of Commerce organ-
technical bﬂl&ﬂﬂfﬁ!ﬂlﬁ:ﬂm and cont

akiog. of tha wicls had its seat in

ted in_the following manner :—
dl, royal enginee oi Later the
Bt e el o Geaticain.
ical bureau had at first to
ind to study the hydro:

_ mtnbangn-

This 1s the Way of

the Minister of Finance, the time and the way of levying |

as to the modus and means to be employed in the most
difficult part of the work, viz., the blasting of the rock
under the water in the open river. He proposed to give
a prize for explosive material to blow up the rocks under
the water, and for the best systeins with which the re-
moval of the rocks under the water could be executed
with success, The offers presented were put before a
special commission, which examined the explosives and
made several experiments on the spot. Moreover, the
minister sent Mr. Béla Gonda—technical councillor and
reporter of the Iron Gate works on behalf of the ministry
—and Mr. Alois Hoszpotzky—chief engineer and assis-
tant of the technical bureau—to Bingerloch in order
to study the works of blasting which were in exezution.
The result of this was a report, which contributed much
to settle the lines on which the practical execution of the
works should proceed.

After a careful study of the nature of the works and
modes of execution, the minister was convinced that it
would be the best to execute this heavy work by contract.
On the 5th December, 1889, he opened a public
competition, and the advertisement in question was
published on the Continent and abroad, and the plans
and stipulations were put at the disposition of foreign
contractors through the embassies. The date was fitted
at 81st March, 1890, so that the competitors had four
months to study the plans and the local conditions.

During this time the technical bureau finished the new
survey and the elaboration of the plans, which were to
form a completing part of the contract.

Moreover a great and difficult task was to be solved
before the beginning of the work; the technical bureau
had to re-determine on the whole length of regulation, the
fixed points, and low-water marks, which the engineer,
Paul Visirhelyi, the author of the first plans of regula-
tions, had fixed.

On the 31st March, 1890, four contractors presented
their tenders. Two of these tenders concerned only a
part of the works, and the two others demanded exorbi-
tant prices, so that their tenders could not be accepted ;
but after long negotiations, one of the syndicates offered
to accomplish the proposed works for nine million florins.
In consequence of this, on the 22nd May, 1890, the final
contract was let with the syndicate composed of Julius
Hajdu, Hungarian hydro - technical engineer; Hugo
Luther, manufacturer at Braunschweig, and the Berlin
Discount Society. With this contract these contractors
undertook to finish the whole work by the 3lst
December, 1895. It was stipulated that the syndicate
should begin the works within two months. The con-
tractors took charge of the works on the spot on the 16th
and 17th June, and began them on the 18th Sep-
tember, 1890.

To commemorate this latter day the contractors cut a
memorial table in the rock wall on the Hungarian shore,
over the rock Alibeg, with the following inscription :(—
** These works, sanctioned by the XXVI. law of 18885,
and destined to remove the navigation bindrances at the
Iron Gate and other cataracts, were begun in the reign
of the Hungarian King, Francis Joseph I., in the time
of the Prime Minister, Count Julius Szapary, by the
Minister of Commerce, Gabriel Baross de Bellus, on the
15th September, 1890.—God bless this work and its
creators.”

Well, the great project has now been completed, at
least so far as all the formidable operations are concerned,
and the Iron Gates Canal was formally inaugurated on
Sunday morning last by the Emperor I'rancis Joseph,
who traversed its entire length in company with King
Charles of Roumania and King Alexander of Servia.
The approaches to the Canal on either side are, however,
not yet excavated from the rock, to allow passage at low
water. Not until the spring of 1899 will vesafﬁs be able
to come up from the Black Sea without hindrance, and
by that time also the harbour at Orsova for reloading will
be completed. It was, indeed, only owing to the fact
that the Danube is higher this autumn than it has been
since 1860 that Sunday's ceremony was possible at all.

In a year or year and a-half the whole of the works
will, it is expected, have been carried out, and by that
time 18,600,000 florins will have been spent, according to
the estimates, for the regulation of the Lower Danube
between Old Moldova and Turn-Severin. Steamers
drawing 4 metres, or 18-14ft., coming from the Black
Sea, via Braila or Galatz, will then be able to go up the
river without any hindrance to Orsova, where the 0
can be transferred to the railway; or, if drawi m
3 metres, still further up, to Buda-Pesth and Vienna.
For the present only the passage from the Lower Danube
up to Orsova, and vice versd, wil be independent of the
season. The canal walls and dams being made of such
material, destruction, or even damaging, by high water
or floods, is impossible, and vessels which draw 13- 14ft,
—namely 4 metres—will be able to pass all the year round.
The canal is 80 metres, or 262'4ft. wide at ﬁge bottom,
ﬁﬁnﬂ the 27 metres of the Suez Canal, and the 32

the Em William Canal. The Iron Gate Canal
alone cost 5} million florins, or more than the fourth part
of the entire cost of one of the whole works. One
million kilogrammes, or 1000 tons, of dynamite were
required for blasting the rocks, and between 3000 and 5000
hands were continually employed. H is proud of
this gigantic work, and may well be, grihs value in
trade and commerce, and in international intercourse,
will be great indeed. We regret the death of M. Gabriel
Baross, the Hun Minister of Commerce, who, as
above mentioned, had so much to do with this work, but
we congratulate M. Bela von Gonda and M. Ernst von
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H.M.S. FIRST-CLASS CRUISER POWERFUL,

As the heavy ironclads which had been added to the
- Navy just previous to the submission of the Naval
me of 1889 to Parliament were a class of

ps quite incapable of defending our commerce of
country or of saving us from depredations at
it was decided after much discussion that . what
wanted for the purpose was swift and powerful
capable of keeping the sea, of convoying a fleet
merchant ships, and of making rapid passages tc
distant parts without recoaling. Of such vessels, the pro-
mmma referred to proposed to build several, to be
ceforth known as * protected ecruisers.” Many such
vessels, ranging from 3000 to 8000 tons displacement,
have already been constructed, and added to our Navy,
all of them built from the designs of Sir W. H. White
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to the penetration of projectiles ; the resisting power of
gutgmdl -fitted belt being added to the normal strength
e dea{.

?ﬁmﬁm i Lfmanmng' = Shoat Sossinions
early is of | | —
Length hetw‘a,an ogérpandiﬂnlm, Pﬁ%ﬁ.ﬁ; over all, 538ft,
She has a beam of 71ft., and at her load draught of 27ft.
she displaced about 14,250 tons. She is composed
entirely of steel, with the exception of her stem, stern,
and frames, which are of phosphor bronze, these

latter being heavy castings, totalling some 50 tons in

weight.

In the hull proper, t pains have been taken by a
skilful diamﬂiﬁon of thegr::ntenal to obtain extreme light-
ness, combined with great strength and rigidity. The vessel
has six decks, viz., platform, orlop, protective, main, and
upper and boat decks. The protective or armoured deck

[ =
-
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; Looking Aft.

TRANSVERBE SBECTIONAL ELEVATION OF

Chief Naval Constructor. On the completion of the
vessels of this type ordered in 1889, it was considered
advisable by the naval administration of the country,in
view of any possible naval conflict with a foreign Power,
that more ships of this class should be built, but of much
greater power and speed and coal endurance.

In the Navy Estimates of 1895-84 provision was made
for the construction of two cruisers—the Powerful and
the Terrible—which were to be the largest, swiftest, and
most powerful vessels of theclass ever built. The designs
of these were at once put in hand, and tenders invited for
their construction. Of those submitted, that of the
Naval Construction and Armaments Company, Barrow-in-
Furness, for the Powerful, was accepted ; the building of
the sister-ship being entrusted to Messrs. J. and G,
Thomson, of Clyde Bank, Glasgow. As the Powerful is
now undergoing her machinery trials, and in all probability
will be the first of the two completed, a description of her,
with that of her propelling machinery, equipment, &c., may
be given here. It will equally apply to both vessels.

As some departure has been made in her construction
from that of previous vessels of the same class, she prac.
tically becomes a new type of cruiser, in that all side
protection is dispensed with, and in its place is substi-

tuted an armoured deck, which offers powerful resistance |

THE ENGINES OF H.M.5. POWERFUL

runs the whole length of the ship, and is of great strength,
being 4in. at its thickest part, tapering to 3in. at the
ends, and is made of three thicknesses of steel plate.
This deck dips at the ship's sides 7ft. below the load
water-line, and rises 3ft. 6in. above it on the middle line,
thus giving 10ft. 6in. of camber, and enabling the tops of
the engine cylinders to come under it without resorting
to armoured engine hatch coamings, as in some late
eruisers. By adopting this design of protective deck a
good depth and breadth of coal armour is provided on
both sides of the ship. The vessel has no external keel,

and is structurally built on the bracketed system. Being |!

intended to keep the sea, the hull is sheathed with teak
and coppered. Heavy bilge keels, 224ft. long, are fitted
on each side, and are metal sheathed, The rudder,
which is on the balanced principle, is some 15 tons in
weight and of large area.

The ship internally is divided into compartments by
numerous transverse water-tight bulkheads ; 240ft. of the
middle length of the vessel i occupied by the machinery
space, which is divided up into ten compartments, two
of which are devoted to the propelling engines, and the
remainder to the boilers ; a longitudinal middle line bulk-
head running through the whole of this length.

Between the armoured protective deck and the one

m , we shall no
engines, and also note the kind of boil
vessel is fitted, and which we illustrate in detail on

338,
paﬁap ing ; of the ship consists of two
in. mpa!l“tgdnil:nhinery verted four-cylinder triple-expansion

engines, driving four cranks, desi to develope about
25,000-indicated horse-power running at about

110 revolutions per minute, with 210 Ib. steam pressure
at the engines. The sequence of the cylinders is, one
high-pressure, one intermediate pressure, and two low-
ressure, as shown in our e g. Each engine has
wo air pumps, one worked off the high-pressure cylinder
crosshead and the others from the forward low-pressure
crosshead, and a separate main condenser.

The boilers supplying the an;;ﬁ]aa with steam, which are
48in. in number, are of the eville water-tube type,
and are located in eight separate water-tight m:;put-
ments or boiler rooms, which are all forward the
engines.

e give on page 338 views of two of these boilers, but
as we intend in a subsequent issue to describe their con-
structive details, and fully report the results obtained
with them when under trial, we defer further reference
to them at present. We may, however, here state that
their working pressure is 260 lb. per square inch, reduced
at the high-pressure cylinder to 2101b. The total fire-
grate area is 2200 square feet, and the total heating
surface 67,800 square feet.

H.M.S. Cruiser Powerful is at present
exhaustive series of trials in the E:;eglish
bad weather last week occasioned a nement of the
thirty hours’ run at 5000 indicated horse-power, the ship
ha.ving to return to Spithead on Friday night after eight
hours’ running, owing to the gale then blowing. She did
not again get under weigh till the following Monday
morning, the 28th ult., a %rash thirty hours’' run being
started at about 9.45 a.m. The after sixteen boilers onl
were used. The following averages were ubtc&ineti):
Steam in boilers, 225 1b.

undergoing an
Channel. The

Starboard. Port.
YOOURNEL: v o  av  ua “ra A v
Revolutions per minute 074 .. 67°0
Mean pressures—
High-pressure .. .. .. B5'0 .. 870
Intermediate cylinder .. 1106 .. 11 *85
First low-pressure cylinder. . S bt . 604
Second low-pressure cylinder ., .. ., 6'¢ .. 6°33
Indicated horse-power—
High-pressure cylinder,, 027 P72
Iutermediate cylinder .. . G4 743
First low-pressure cylinder. . 417 440
Second low-pressure cylinder w7 . D98
Total indicated horse-power v 24006 .+ 206568

Collective indicated horse-power 50165

Speed, 140 knots for 27 hours; coal consumption per
indicated horse-power per hour, 207 1b. for thirty hours.
Next week we shall give further particulars, together
with the results of the thirty hours'run at 18,000 indicated
horse-power, which will probably take place on Friday
and Saturday, the 2nd and 3rd inst. So far the Belleville
boilers have given every satisfaction, the pressure being
uniformly maintained, and no trouble whatever was
experienced with the feed. The stoking seemed easy for
the men, who have, of course, benefited by their previous
experience in the sister cruiser Terrible. The conditions
of weather on Monday and Tuesday were throughout
most favourable. A few runs were made over the
measured mile in Stokes Bay, the engines indicating about
5200-horse power and the ship making 15'3 knots with
the tide and against the wind, and with these conditions
reversed the speed was lessened by two knots. The
Naval Construction and Armaments Co. and the engineer
officers on board can, so far, certainly be congratulated
on these good results, which go so far to prove that the
Admiralty in taking this bold departure in marine
engineering were fully justified.

MUNSTED'S MARGARINE FAcTORY.—In the articleon these works in
our impression of the 15th inst, page 202, the word tA¢ in line ten of
the first column should have been sfram, and the word engine
should have been engines. Mr. Schon writes to point out that the
condensers referred to save from 85 per cent. to 0 per cent. of the
water used by the old form of submerged condensers, not that they
use 85 per cent. to 90 per cent,

TRADE AND BusiNgss ANNOUNCEMENTS.—We are informed by
Messrs, Woods and Co., Suffolk Irownworks, Stowmarket, that on
and after September 25th Mr. Ernest William Gouldstone will
become manager, and that Mr. Cloment Woods, on the same date,
will cease to act as the representative of the firm.—Mr. John T,
Eayrs, M. Inst. C.E., F.S 1., Past-President of the Association of
Municipal and County Engineers, has opened offices at Clarence
Chambers, 39, Corporation-street, Birmingham.—Messrs. Richard
Nevill and Co., Limited, of the Wern Engineering Works, Llanelly,
have secured the order for the reversing mill engines for the new
steel works at Llanelly,—Messrs, James iienzies and Co,, announce
change of address from 6, Limoe Street-square, to 4, Fenchurch.-
avenue , London, E.C.—Mr. T, E. Stanton has been appointed -
subject to the confirmation of the senate and council—senior
lecturer in Engineering in University College, Liverpool, in the
lace of Mr, Stanley Dunkerley, who has gone to Cambridge, It
1s stated that the new lecturer served four years’ apprenticeship
with Messrs. (imson and Co., engineers, of Leicester. In 18885 he
entered the engineering courses at Owens College, Manchester,
obtaining a Whitworth E:hihitiﬂn in 1800, He graduated at the
Victoria University with a First Class in Honours in the B, Se.
Degree, gainin%thu Fairbairn Prize at Owens College. He ba
since taken his Degree of M.Se., and has been elected an Associate
Member of the Institution of Civil Engineers. He was appointed
in 1891 Junior Demonstrator, and in E‘:Hﬂ Senior Demonstrator st
Owens College, which post he has retained up to the present time.,
—Tho offices of La Locomotion Automobile have been moved to
Place de la Madeleine, Rue Chauveau-Lagarde, 4, Paris. — Mr.
Andrew Kesson having retired, we are requested to state that the
firm of Keeson and Campbell, engincers and ironfounders, of Green-
field, Hamilton and Parkhead, Glasgow, will continue their busi.
ness as usual at these works,
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BELLEVILLE BOILER AND FITTINGS—HMS. POWERFUL
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POWERFUL AT SEA
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LETTERS TO THE EDITOR.

not JirllHII{! OUrss Jr{'q"; ;.-"wll[mn”hflp h.” hfh. "'-",“* u!ﬂ'?lj ﬂj oLy
correspondents, )

(We do

A LINK IN LOCOMOTIVE HISTORY.

views of an old-world locomotive whose
thinking you may consider it worth a

Sik,—1 enclose you
career has just ended,
passng notice.

Bailt in the forties under the late Mr. James Thompson at Kirk-
house, in Camberland, her life was spent in the useful but un-
exciting occupation of drawing coal trains along the Midgeholme
Colliery line, the same, by the way, over which tradition declares
that the Rocket once ran four miles in four and a-half minutes.
(As to this latter Fn:-lrfﬂrmunm I admit]to feeling somewhat scep-
tical, but if it really was accomplished[it deserves to rank amongst
the most remarkably things in railway history. )

After running for nearly forty years her work as a locomotive
came to anend in the winter of 1885-6,
when the stationary engine plant at

existence in Sheflield.
clean.”

Sir, it is obvious the sole advantage which even the cheap gas
qup}ﬂ} of Shefhield offers for traction 1s a problematical difference
in mileage cost compared with electricity produced under ordinary
conditions, and I hope to show clearly this advantage, whatever it
may be, would disappear; and that electric traction offers the
city an opportunity to largely improve the existing sanitary con-
ditions by a simmple combination of process and reduction of cost at
present incurred for municipal work, basing the proposition on the
valuable facts regarding refuse du!mwnl determined at Leods
by Dr. Spottiswood Cameron, the Medical Ofhcer of Health,
briefly as follows:—(1) All forms of nuisances cease with dl,l'h'-t'l‘lll'-
tion carriecd on at a heat at or above 1500 deg. (2) Double the
weight of refuse is reduced at 2000 deg. compared with 1500 deg.
(3) The maximum heat available with steam jets or forced draught
with cold air is 1500 deg. (4) The weight of clinker or residue at
1500 deg. ranges from 35 per cent. to 40 per cent. (5) The cost of

Electricity has this virtue, it is fault'essly

a pit being in urgent need of assist.
ance, she was jacked up and un
coupled, grooves were cut 1 the
driving wheel tires and wire ropes
passed round them, and she then |
worked as a stationary engine until
the closing of the pit a few months
agro.

She has now been broken up. The
boiler 18 to be preserved, and will
probably serve a nseful purpose for
many years to come: the remainder
goes to the scrap heap. The follow
ing were her principal dimensions:

Cylinders e 18in. by 22in.
H-|:|1 r—length of barrel 11ft. 10in
Diameter of barrel Sft. i
Thickness of || T 2 1in
Tubos [k
I'll:nn-hr--f b 181in.
Diameter of b l wa plpe S1in.
.!.11t.,{.|_ '.".]1-,'“' s ]“ft.

The driving wheels had no flanges,
The working pressure was, | believe,
originally 100 Ib,, but did not exceed
80 |b. at any time to which my own
memory extends. The boiler was
made of five plates, each extending
its whole length, and lap - jointed
longitudinally,. No provision was
made for expansive working, there i
being only two positions in which the

capable of taking loads which I daresay would have surprised
many peop e noece ustomed to mqum prac tice,

September 20th, W. B. THOMPSON,

ELECTRIC TREACTION FOR SHEFFIELI,

(AN T,

Qra s THr ExcINEER—current issue—apparently favours a
sugg wtion by Sir F. Mappin to employ gas for tramway traction
in Sieffield, permit a brief statement of facts in favour of the rival
me hods electricity and cable, and to suggest that whiist gas, on
th » score of cost, *‘may be " admissible in the ozone-laden atmo-
--iln"ll"ri* of ]Hm*]-:lw--'!, the case s 1“”("!'!'1][ in Hllﬂ'ﬁlu[ti. A '-"i_r‘n'r
tersely put by Arcturus " in the Sheflield Telegraph deals with
<ir F. "Hq[.:[mq. lurn[m-.'],! as follows “ Each 1!1]1[:}-.‘;1111 would
vitiate so much air, and this vitiated air has to be discharged in
the street, and the quantity of exhausted or vitiated air from

which our atmosphere now suffers is a serious drawback to

| destruction at 1500 deg. 18 for wages 19 52,

reversing lever could be fixed, one .

for forward and one for backward

gear. [Unfortunately the driving OLD LOCOMOTIVE, MIDGEHOLME COLLIERY

wheels and smoke-box door had

heen removed before the photographs were taken.
At ten or fifteen miles an hour this grotesque old engine was

or, including capital
charge at 4 per cent., 24'64 pence per ton of refuse, or about the
average cost of tip disposal. [From the above facts resulting from
burning upwards of 130,000 tons of refuse, it 18 clear the question
of nuisance, cost of collection, cost and quantity of disposal, and
weight of clinker, are one and all dependent on the degree of heat
employed,

Sheffield is erecting a destructor plant at a cost of £16,000
inclusive, which will not reduce present cost any way, and in view
of further outlay in this direction soon, my proposition takes the
form of mechanically operated cells, worked by a special form of
regenerator plant to utilise the waste gases from the boiler plant
producing power for electric or cable traction ;: the steam plant at
all times having an independent flue to the chimney. The gases
alone would sapply the cell atmosphere at a heat ranging from
1200 deg. to 1000 deg.; the regenerator supplying hot blast t
work the cells, Consequently it would be much simpler and easicr
to work the cells at 2000 deg. to 2000 deg,, than it 1s to work the
ordinary cell at 1500 deg, with steam jets, or forced dranght with

'|

cold air in the usuil way. The labour would be reduced 50 per
cent. to 75 per cent., whilst owing to the simpler form of plant
and its cost, and area required, destruction relieves electricity of
the cost of chimney, and flue, and boiler plant as well, compared
with either tip or destructor disposal in the usual way.

The gcnerﬂ{ financial aspect c:-l' the mileage cost of either electric
or cable traction produced under the condition named compared with
gas for Sheffield is seen from the following illustration drawn from
the city accounts for 1895, viz., the present cost for refuse disposal
by the tips on the city outskirts l]dﬂd to sludge disposal cost is
roughly £27,000 per annum, which is diverted to the combination
proposed, r..n.rrlﬂd out at E. W, and W. Central Station, would, after
]rruwdmg £10,000 for collecting refuse, ][m} 4 per cent. interest,
and 5 per cent. depreuatmn on a capital outlay of £100,000 for
ulurlru | traction, and 5 per cent. interest on destructor ﬂutlu} of

£25,000 to abolish the tips, and stili leave a sum of £5500 towards
the joint w-;}rhmg expense,

By transposing Sir F. Mappin's proposal
u'l-_-vtrw street light in substitution for gas, we get a splendid ** load
factor " in combined traction, light, power, and refuse, with the
following results :—Last year the cost of gas and wages for street
light in Sheffield was roughly £19,000, a sum sufficient to provide
| per cent. interest, and 5 per cent. depreciation on electric outlay
of £100,000, and leave £10,000 per annum towards the joint work
ing expenses for traction, light, and refuse, on terms whereby the
city in twenty-five years would own its own traction, street lluhhnﬂ'.
and refuse disposal works, without i increasing the present actual cost
of street light and refuse alone, whilst in the interval it would
possess a source of increasing revenue 1n traction, hght, and power ;
whereas by adopting Sir F, Mappin's proposal to employ gas
traction, the city '11: the end of twenty-five years would have nothing

-re gas motors—into

| beyond the problematical difference between the mileage cost of

gas and electrie traction produced under ordinary conditions.
N27, Grimesthorpe-road, HIiLL-HARTLAND,

=

Sheffield, September 98th,

PERMANENT WAY.

SIR,—0On the occasion of an accident in Scotland, arising from
the expansion of railway metals, a few months ago, I wrote you a
letler, treating upon the subject of expansion generally, a matte:
that had occupied no little of my attention in byegone years ; and
| mentioned that a ** range of 160 deg. Fah. was very possible, if
not even probable, to occur in Epgland any year;” and I made
out that, under these circnmstances, the difference in the lengtl
of a JOft. rail would be as near ns possible din.

| am induced to refer to this subject again, in consequence of
your printing a letter in last week's issue from a ** P. W, Inspector"
in India, only referring to it, as 1 take it, to be an illustration of
what I meant to convey in my first letter to you on this subject,
by the “pavvy"” or “ rule-of-thumb™ element displayed even at
this day, at least in the matter of expansion.

Mr. Derry =says that he has on two oceasions tested the expan-
sion of four rails of 30ft. each, fished together as one rod ; and in
one case, on their being subject to a range of H0deg. of tempera.
ture, he obtained fyin., and in another case, with a range of
(v deg., be obtained Jyin. expansion for each rail. 1 do nut see,
however, any connection between these results and his remark
that **in neither case did the expansion touch #in.” How he
could think that this amount was possible with a range of only
jodeg., while he must have gathered, from what 1 said, thata
range of 160 deg. was necessary, | don’'t know.

Mr, Derry scems to have understood me to say that 80 deg.
would be ' the mean temperature of Eogland,” when I only th
ND deg. as the miean of the extreme possible range in England—

ery different thing ; but this has given him the o portunity of
s n}mg that, considering the mean temperature of India to be **no
more than S0 deg,, and the mean temperature of England to be
60 deg., therefore the expansion in 'lhiu country—India—should
be more than that given in England,” May I tell Mr. Derry that
mean temperature in this case means I'Inthlrr[: but that extremes
of temperature, which might possibly have but very small result
on the mean temperature, means everything in the case we are
llhlﬂldtll‘iﬁ, and, therefore, upsets his idea that less expansion is

raquired in E nghmi than in India,

| bave to thank Mr. Derry for his practical corroboration of my
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views of the consequences attendant on the “‘ grip of an unyielding
fish-plate,” and how they get over that matter in India. It is a
little singular that this shnuld be recognised in a country where
the range of temperature cannot be so much by some 50 deg. as it
is in England, and means are taken there that are not taken here
to avoid the evil consequences of it.

May 1 ask the opinion of some of your readers on the following
matter. An ordinary mercurial thermometer stands at 35 Cent.,
or 111 deg. Fah. in the shade, and in the sun it reads 156 deg. |
have also a 28ft. rail equally exposed to the sun, and which I find,
even by the inadequate means ‘ employ, to be 8 deg. higher than
my thermometer reads., This same rail in winter, exposed some
days to a temperature termed ‘‘ cold " of 26 deg.—which happens
also to be 20 deg. below zero Fah., gives a difference in length of
43'64 eighths of an inch—an amount equal to requiring a calculated
range of 210 deg. Fah., or very nearly that., Where does the
extra 30 deg. of temperature come in! I have a decided opinion
about this ; but before 1 occupy your time with it, Mr. Editor, I
should like to see some of your readers’ remarks on it.

J. W. WIiLKINS.

SIR,—Referring to Mr. Watkins' remarks in your issne of the
18th inst., if I have misquoted or misunderstood him I regret it.
His letter of 31st Augustis not now before me, but I understood him
to say that makers of fish-plates do not—in them—provide for the
safe expansion and contraction of the rails, and what 1 wished to
point out was, that any provision for expansion must be made in
the rail, not in the fish-plate, Mr. Watkins, however, informs the
world through your columns that it consists with his knowledge
that 1 would allow lin. for expansion in laying rails on an
and all days of the year, from the coldest to the hottest. This is
a rather hazardous statement by a man who knows absolutely
nothing of my mind or my practice. In specifically referring to
temperature, I sup it would be seen that the subject was not
forgotten or neglected, and to save your space I did not pursue
it further. The fact is that on this line attention is at all times
given to the temperature of the day. In laying rails in the open,
the lin. gauge is used at mean temperatures. On sunny summer
days, when the rails are often hot to the touch, they are laid with
their ends butting close on each other : and in times of frost care
is taken to allow something more than }in., sometimes nearly yin.
In a tunnel about 1} mile long, wherein there is no great vanation
of temperature, the expansion pieces used at ordinary temperatures
do not exceed Jyin. Under the arrangements above described,
my experience warrants me in saying that in this climate the way
is quite safe from buckling.

rom my having said that the fish-bolts are made to fit easily in
the plates, Mr. Watkins seems to think that by this means pro-
vision to some extent is intended to be made for expansion. M
remark was really made to show that, althongh no play is intend
to be given in the fish-plate, the bolts are made to go easily into
place so as to avoid interruption in laying the way.

As to the rail, the difference in diameter between the bolt and
the hole, viz, 3in., is by no means accidental, as Mr. Watkins
thinks, but is a dimension arrived at after careful experiment ; and
I can only t that it is the play thus given to the rail that
provides for expansion, and not anything in the make of the fish-
plate. Cor. LUNDIE, Engineer.

Rbhymney Railway. Cardiff, September 30th.

LOCOMOTIVE PERFORMANCES ON THE CALEDONIAN RAILWAY,

SirR,—I have carefully read the letters of Mr. Rous-Marten
appearing in your numbers for August 21st and September 11th,

ving particulars of runs made by him recently in certain of the
ﬂst- trains over the Caledonian line, and with reference to which
he accords what | venture to think is a superfluous share of praise
to the new Dunalastair class of coupled ie locomotives running
on the Caledonian. Allowing that each of the runs quoted is an
excellent example of locomotive work performed over a heavy

iece of road, they are in no wise superior to the ormances of

r. Drummond’s original express engines for the past ten years;
and even at the risk of being thought very stupid by t{um
correspondent, I quite fail to see the extraordinary merits of these
new engines. To most people the performances of the Dunalastair
engines have been distinetly disappointing thus far after all that was
heard of them when they were newly built. From careful observa-
tion and inquiries made upon the subject, I have yet to learn that
they can take the least heavier load or run one bit faster than
any of their predecessors, One thing is certain—that they
need to prove extraordinarily good engines if they are going

will
to

excel the ormances of the old ies, of which I can refer
Mr. Rous-Marten to several fully as , and, indeed, some better
than those mentioned in his recent communications to THE
ENGINEER,

Mr, Rous-Marten quotesasone of the “ extraordinary” performances
of the Dunalastair class a run from Perth to Forfar, 321 miles in
32 min. That the work is excellent 1 am not going to deny, but
the only extraordinary part of it, so far as I can see, is thatit is the
fastest timing of any train ever given in Bradshaw. It will be
noted that in this case the total train load only amounted to
101 tons, or about 20 tons more than the light racing ial to
Edinburgh in 1888; and if a 46-ton locomotive, with 18}in.
cylinders and more than 1400ft. of heating surface, could not
accomplish a mile a minute with such a light train, it would indeed
be agimdinwl #ﬂpﬂ of this run, the Perth express due
into Carlisle af 12.30 p.m. was timed last summer to run the
14 miles start to stop between Beattock and Lockerbie, in the even

of an hour, The train was regularly worked by the old

, with loads up to sixteen vehicles, and rarely failed to

h the task set within time. I leave it to your readers to

judge as to which of the two performances is the most meritorious,

Another ‘'superb” run by one of the 721 class, Mr. Rous-
Marten tells us, was that from Carlisle to the Summit in 63 min.
1 bave before me the record of a really superb run over the same
ground a good many years ago, and long before the Dunalastair
was thought of, where one of the 6ft. 3in. rebuilt goods engines,
now thirty years old, hauled a train of seventeen coaches—two
more than the Dunalastair had on—in 64 min., steadily maintain-
& mile a minute the whole way from Carlisle to the foot of the
This for an engine of the class was really superb, and shows
that the Dunalastairs are not so very far ahead of the times as we

are expected to implicitly believe.
I have F other instance namel n
Stas S Trter fad Path b e hoelry, anent the
‘was accomplished once by one of the 721 class

m in the
'. w—- es, or by the Flamank double boiler, _
mbm fire-grates. All these different systems are still on their

| e e

of bogies for their choicest invectives. Now, as I have myself
mentioned these engines in connection with the same subject, it 1s
only right to say that, so far as 1 am concerned, this statement of
Mr. Thompson's is wholly misapplied. Reference was made to the
engines strictly in a comparative sense, and only on the assumption
that if bogies were necessary for such short locomotives as the
North-Western '* Precedents,” there were ‘‘other engines which
might much more reasonably have the flexible wheel-base.” As
I have already pointed out, all three classes have been running
with success for years. No one wishes to overlook the fact, or
that there are many other ‘' fine "' rigid and radial axled engines
to be taken into consideration. That is not the point, however,
It is surely better to err on the right side of the matter and choose
the least of two evils by still further reducing the possibility of
accidents, It is not often we get an impartial view of the question
of bogies ¢, single-leading axles. Lieut.-Col. Yorke, R.E., has
expressed an opinion, which is, therefore, worth repeating,
Referring to an accident on the West Island Railway on May 6th
last, he says : —*‘ The fact that the engine did not leave the rails,
although the rest of the train did, may probably be attributed to
the flexibility imparted to the engine by the leading bogie, which
was able to adjust itself to the irregular curvature of the line, pro-
duced by the expansion of the rails ; whereas the tender, with its
six-wheels and rigid-wheel base, was probably the first vehicle to
leave the metals, and dragged the train after it.,” The common-
sense advantages of bogies as here defined cannot be easily ex-
plained away. Bogies have other duties hesides mere weight
carrying. If it were not so, ordinary axles would answer quite as
well, whether the engines weigh under or over the limt your
correspondent speaks of. F. W. BREWER.
London, N., September 22nd.

LOCOMOTIVE BOILERS.

SIR,—It is beyond question that the boiler of a locomotive ought
to be able to sup ldy all the steam that the engines can use. [have
read with a g eal of interest and some amusement all that has
recently appeared on this subject in your correspondence columns,
It is clear tﬁut these letters are not written by railway men. They
are obviously penned by men whose knowledge of the practical
working of locomotives is limited to what can be learned by the
ordinary railway traveller who keeps his eyes open. The letters
are, in a sense, none the worse for that, because the intelligent
traveller can learn a good deal without standing on a footplate.
All the same, it is time, I think, to direct the attention of these
gentlemen to something which they have quite overlooked. They
one and all coolly assume that the average English locomotive
cannot when running maintain its pressure within a few pounds of
the safety valve load., 1 have no hesitation in saying this is not
true. e arguments held in favour of bigger boilers are based
from first to last on a fallacy. They imply that while the engines
are all that can be desired, the boilers are too small to supply the
proper quantity of steam to the engines. I venture to challe
any one of the half-dozen gentlemen who bhave been writing in
favour of big boilers to prove this, I want them to name the
class of engine on any line which will not make steam enough to
maintain the full boiler pressure. If they can do this then we
shall know where we are.

My experience has been gathered on the footplates of engines
on the London and North- Western, North - Eastern, Midland,
GGreat Western, the Hrighbun line, and the Great Eastern and the
Great Southern and Western of Ireland. It extends over more
than thirty years, and I can safely say that in all that time | have
never known an engine run short of steam, unless the fireman was
incompetent, and the coal exceptionally bad.

Mind, I do not say that locomotives are always powerful enough
for their work. The direct proof that they are not is shown by the
increase in the size of engines daily in progress. But this has
nothing to do with the matter in hand, which is the argument that
English engines are badly proportioned.

There is another point which your correspondents quite overlook.
Is it true that the big boilers used in France, America, or Belgium,
make more steam than English boilers! I never was in America,
so have no practical experience of locomotives there ; but I know
Belgian engines well, and I am sure that they do not make as
much steam per hour as an English engine of much smaller size.
They have enormous grates, on which they burn a Emr, dead
slack. The shovel is never out of the fireman's hand. the coal
evaporates i 1b, of water per pound of coal it is the maximum, and
that result is only got by using tubes 14ft, or 15ft, long; the coal

oor, as it is expensive. An English engine has tubes 10ft. 6in. or

1ft. long. You, Sir, have very prugariy pointed out not long
since that the extra tube length adds but a small fraction to the
steaming power of the boiler, But foreign locomotive superin-
tendents are always straining after what is really only a theoretical
gain ; hence the big boilers,

In the United States, again, we find that, in spite of the great
size of the boilers, the quantity of coal burned is far in excess of
what we use per foot of egmte. They burn 1001b. to 1501b. per
square foot, against onr 60]b. or 80lb. Why is this! Is it not
bocal ::ﬂﬂl the coal is inferior’ et .

not t on your space further, but if any of your
correspondents m tackle the questions I have put, I
to say a little more on the subject.

Manchester, September 22nd. GORTON.

Sir,—I have read with great interest your article on W 266,
also the letters of Mr. Norman D. Macdonald and Mr. F. W. Brewer
—pages 211 and 263—on the subject of ** Locomotive Boilers.,” It
seems to me we all mean the same thing, though we may it
in various ways and look at the case from different view-points.

Assuredly we all concur in holding that engines must have ample
boiler power for the dug uired of them, with some margin for
em es. Mr. onald urges that thoih:nnsl: have large
heating surface. 1 with him. You say that heating surface
is only one of several factors that make for power. I agree with
you. Also, conditions must be taken into acconnt. No one would
advocate putting a Dunalastair boiler on a Brighton Terrier, or vice
versd. But it is noteworthy that the Brighton express engines—
(Gladstone class—have even larger heating surface than the Dun-
alastairs—viz., 1492 square feet as against 1403 square feet—but the
South-Eastern 7ft. coupled engines, with virtually identical duty
per d of effective steam
square feet, yet seem to perform
aq%;hy well, -

e plain fact is that the whole question of relation between
heating surface and boiler power, and between boiler power and
cylinder dimension, is still entirely in the experimental stage. It
is no imputation on the of our locomotive engineers to

3 display the truest capacity and soundest
in pursuing these important and valuable experiments, of
But ad ﬂ h&dﬁmﬁzﬁm heth

eq power paramoun , Whether

i hmﬂ'zh?hﬂn[mfmuin the case of
the Great W ft. 8in. singles, the Caledonian Dan-
ton Gladstones, and the North - Western
was so remarkably in the case of the old broad-

-mm&ﬁlﬂﬁﬂmm&hmm;w
| be obtained a combustion chamber, as in the
London and North-Western Greater Britain class, or by the Bel-
11 new Manchester, Sheffi id Lincoln.
ur'bylumrﬂu—

must for the present be reserved.

NOTES ON WEIGHBRIDGES,

nt

shall be glad

“in Ne

interest is being taken in the highly important principles guiding
the proper constroction and use of weighing apparatus, and con-
sider that the ventilation of this important subject by means of
well considered and practical articles in your intluential paper is a
step in the right direction. ‘

Mr. Kirby's remarks respecting the disadvantages ol relieving
gear are well set forth, and from our experience as the largest
makers of weighing apparatus in this country, we can heartily
endorse his conclusions,

Relieving gear is of very questionable benefit, as unless such
machines are under careful and periodical supervision, and
frequently adjusted, a fresh balancing of the steelyard is rendered
necessary after sach relieving,

A point of greatest importance in constructing weighbridges—
by some makers overlooked in these cutting times—is the provi-
sion of a liberal margin of strength beyond that merel nemassnrﬁ
for weighing up to the full capacity of his machine. Where suc
liberal margin is provided, there need be no fear of accidents
from the passage over the platform of a load above such capacity,
even when a relieving machine happens to be in gear. To obtain
proper durability, the centres and bearings which have to stand
such heavy wear or impact must be made of suitable width or
bearing surface, a matter so often neglected, to the great after
expense of the unpractical purchaser,

‘our notes also rightly call attention to an important matter of
danger to health to which public attention has not before been
directed, viz., the proper drainage and ventilation of weighbridge
pits, which are often little better than cesspools, and only toler-
ated from habit or neglect. W. axp T, AVERY,

Digbeth, Birmingham, September 24th.

HORSELESS CARRIAGES.

SiR,—1 had hoped some more experienced individual than
myself would have commented on your article of the 15th.

You speak of the difficulty of getting rid of waste products, and
you picture Cheapside packed with heavy oil vehicles, and infer
that the smell wonld be a great nuisance. If, however, these
carringes were moved by steam and fired with coke, I think there
would be little to choose between the smell of the oil and the
sulphurous, suffocating fumes of the latter. You, however, suggest
oil as fuel to generate steam, but the cost of burning oil under a
boiler is far greater than burning it in the cylinder of an engine.
An oil engine of 4 or 5-horse power will consume about seven-
eighths of a pound of oil per brake horse-power hour. In
the small engines of a motor 1age we can hardly expect such
economy as in the larger engine, and 1 lb. of oil—taking the oil
at 6d. per gallon—would pm&uea 1 brake horse-power hour,
costing three farthings., On the other hand, the oil-fired boiler
will take at the lowest estimate with a compound engine
2} 1b., costing 1id. to obtain the same power. The oil-fired boiler
will thus cost to work more than double the expense of the internal
combustion engine, This is assuming that ordi lamp oil is
used ; any of the cheaper oils, such as crude oil, may be dismissed,
as they are practically unattainable in England.

A great advantage of oil fuel over coke 1s the ease of manipulat-
ing the fire on a long down grade, or in case of a sudden stop
the oil is shut off and the boiller ceases to te steam. If
coke is used, as I believe it frequently must be, some self-feeding
or some self-acting method of stoking will be wanted, either the
Serpollet hopper or a revolving feeding scoop, as used in the
Benier hot air engine.

You speak ﬂfnﬁe difficulty of starting with steam ; there is no
necessity for coupling the engine rigidly to the wheels ; if engine is
started first, and by a clutch the road wheels are brought into
gear, there is less difficulty in starting than with a petrolenm
engine, or the engine might drive its gearing by the intervention
of a spiral or twisted spring. For instance, the back-lash in the
gear of a traction engine will enable the crank shaft to make
perhaps one revolution before the road wheels are set in motion,
and it will thus get away with a load that it could not move if the
crank shaft were not free to start before the load.

Those who have ridden on both steam and petroleum carriages
must have noticed how much more quickly the latter gets away
than the former. A steam carriage starting reminds one of a ﬁoods
train getting under weigh, If engine could only make half-a-dozen
revolutions before the carriage moved, I believe it would obviate
all difficulty in starti JoaN HExry KNIGHT,

Barfield, Farnham, ! :aptﬁmhﬂr 20th,

Sir,—]1 have read the letter in yours of the 25th from Mr,
Thomas Hill, and am very much surprised to find that he is not
aware of the very important improvements that have been made
in traction engine wheels. He refers to broad wheels with flat
bars rivetted on atan angle to grip the road. Any practical man
must know that in thousands of cases the flat cross bar wheel can-
not have on a rigid Macadam or paved road one square inch of flat
surface on the ground at once for adhesion. He says no improve-
ment can be made towards contact with the road in the way of
hauling power. Mr, T. Hill does not seem to be aware that we
have in Lancashire traction engine wheels working for seven years

t which have never less than 100 square inches of wood, end on of

e grain, flat on the road constantly. He seems to be built up with
a broad wheel for wear and tear., I have forty years ago and less
run 100 n;ilal a day undnummun roads with a steam iage ‘Hl;ﬂigh-
ing over four tons and carrying nine passengers on three whee
ul;fng only one wheel for driving, with a ttrqaggm wide, wheel ﬁﬁ:
diameter, engine, one cylinder, 4} diameter, 120 ib., steam,
ascending gradients frequently 1in15. I quite agree with your
correspondent that lots of people who take an interest in motor
cars should make themselves acquainted with what has been done,

Ashton-under-lyne, September 26th. J. W. B.

SiR,—I think Mr. Hill mistakes what is the object of the motor
car movement, We have quite enough—I think too many—
traction engines now drawing heavy trains behind them which are
quite unfit for country 8. Farmers cannot employ a great
traction engine, but they could employ a farm wagon which had
a steam or oil-driven motor below tga wagon between the wheels,
where there is plenty of room for it. Sach a n would serve
a farmer well for sending to his railway station to take farm pro-
duce there and bring back manure. For such work we want small

I think the Act allows too t a weight for the engine
ﬂ::m in one and ungrznfnrfnga i bmd

it “unladen.” If the Act been for one or two not
having more than six wheels in all, and not to weigh more *‘ when
loaded " than five tons, it would have been much better, The

would soon have displaced the heavy * trains " which now smas

up the roads.
Penithon, Radnorshire, G. A. Hatc.

ELECTRIC MOTOR CAR FOR THE QUEEN OF SPAIN.

Sir,—I do not wish to take any of the credit which is due to
Messrs, Thrupp and Maberley for the excellent way in which
, per se, esigned and made, but at the same time it

fair to state that the motor—Immisch type—together with
thudrlvingmdmhulmli‘ngnituh apparatus, was ordered from and
Wbémmd e under my designs and patents. The
of the inventor of the primary battery for this carriage are,

to say the least, remarkable, and the space taken up by

them is far less than any of the other electric I have had

fodo with, [t isto b hope the Quean of Spaia w 'duly sppre-

ciate oduction English coachbuild engineer,
Imlmn-'l‘ym. WALTER A, CLATWORTHY,

(For continuation of Letters see page 350.)
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RAILWAY MATTERS.
opening of the Stockton and Darlington Railway.

Tar total length of Russian railways, exclusive of those
21,961 miles. Of these the Government lines extended
over 1 miles, and those still belonging to private companies

Tae Liverpool, St. Helens, and South Lancashire Rail-
way Company were on Saturday last fined £5 per day from
railway b according to Act of Parliament. The total penal
up tugut;li;:m £11 The proceedings were taken by u.ti

Trarric on the Lancashire and Yorkshire Railway,
near Rochdale, was delayed last week by a displacement of rai's
of emply carriages that was being passed on to the main line at
Wardleworth Junction. The Normanton engine struck the guard's
no one was hurt. The engine was not damaged, but the van was
knocked to pieces and some carriages were overturned.
passengers may communicate with the guard and the driver has
yet been tdop‘&d on the Indian railways. The Bombay, Baroda,
using Winter's electrical system, and on the Great Indian Penin-
sula and the Madras railways different other devices have been
are now moving in the matter with a view to see if some uniform
system can be found suitable for adoption on all railways.
interest in the Midlands. In the course of correspondence which has
appeared in the Birmingham papers this week, it is stated that
to ensure a goodly supply, and that there are at least half-a-dozen
men in Birmingham who intend to have their auto-cars in the
from now motor eycles will be offered in Coventry at from £60 to
470 each.
upon a slight collision which occurred at Waterloo Station on the

London and South-Western Railway on the 20th A t has come
a ‘“light” engine, shunting out from the engine shed, colliding at
a fouling point of the junction of this siding with a platform
from the main line platform. The engine of the passenger train
was derailed, and the train, coming to a sudden stand, was run
train to the station, and was following it out in the usual manner.
To prevent the recurrence of such accidents, Major Marindin
allow engines to be shunted up and down on these sidings without
danger of fouling No. 3line, protecting the cross-over road leading
shed sidings,

SoMmE attentionis being aroused by correspondence which
Nationalisation League, of 47, Queen Victoria-street, London,
5. W., endeavouring to further the cause of the nationalisation of

lank in the legislation of next parlinmentary elections. Mr. W,

Yilson, datiu& from the offices of this body, writes, under date

Last Friday was the seventy-first anniversary of the
of the Duchy of Finland, on December 31st, 1805, was
over
May 3lst this year to September 25th for not completing two
Golborne District Council.
through the collision of a goods train from Normanton with a train
van of the empty train, but the was 1n another vehicle, and

No uniform system whereby, while a train is in motion,
and Central India Railway Company bave, for some years, been
tried. According to Indion Engineering, the Government of India

THE horseless carriage movement is causing considerable
there 1s enough energy being put into the matterin Coventry alone
streets next season ; further, that it is probable that ina few weeks

Masor F. A. MariNDIN'S report to the Board of Trade
to hand. The collision was a very slight one, and was caused hy

line
with the engine of a down passenger train which had just ﬂl‘.l.‘l'tl;ti
into from behind by a light , Which had brought the empty
recommends the company to put in a shunting neck, which would
into the south station by means of safety switches on the engine
has appeared in the Midland papers promoted by the Railway
railways, and declaring the State railways ought to be the first
September 28th, declaring that fares and rates are kept high to

pay for about 250 boards, staffs, departments, &c., when one
central governing board would be more efficient. Two hundred
and fifty million goods rates have been confusedly regulated by
977 Acts, while about 3000 more Acts deal incidentally. The
Railway Commissioners by adopting general terms reduced 3000
items by 900, and further sim Iigcﬂ.tinu is, he contends, quite
possible. The Great Western Railway Company's share of the
250,000,000 rates is 25,000,000, requiring a large rate department
and a library of 2000 large volumes ; but the German rate-book
for all their State railways is a pocket octavo of 76 pages.

A CORRESPONDENT of the Times writes :(—*“ A year
before the passing of the Light Railways Bill in the English
Parliament the Prossian Legislature had sanctioned a similar
scheme for the development of minor railways in that kingdom.
The operations have now been going on for about eighteen months,
and the prospects are most promising. Asin England, the chief
object of these minor railways is to assist native agriculture in its
present depressed condition. The first grant was made at the
beginning of April, 1895, the sum of 5,000,000 marks being set
aside for this purpose. OnJune 3rd of the current year—180ti—the
Prussian Parliament provided a further credit of 8,000,000 marks.
From these two separate grants there have altogether been 712,000
marks allotted to different undertakings up to the present time,
the money being advanced mostly in the form of loans at a low
rate of interest and amortisable. Already the length of minor
railways thns constructed 1s 143 kilometres. lDemands for similar
support have been received by the Prussian Government for
upwards of 4,600,000 marks, which would bring the length of the
line under the system up to 681 kilometres, Beyond this, how-
ever, there are six additional minor railways, which are soliciting
loans from the Government representing a sum of close on 2,000,000
marks. Hence it would appear that the minor railway system in
Prussia is being carried out with the greatest rapidity and success.”

A prArGeLy attended meeting of representatives of
Western Australian gold mining and other companies was held in
London on Monday last, to protest against the proposal of the
Western Australian Government to start the Menzies Railway
from Southern Cross instead of from Coolgardie or Kalgoorlie.
Mr. Allen H. P. Stoneham, who presided, pointed out that the
matter they had met to discuss was one of vital interest, because
while they, in London, had a very large stake in Coolgardie and
Hannan's, they had very little interest in Southern Cross. For
some time there had been a great deal of healthy rivalry between
Coolgardie and Hannan's, each being desirous that the railway to
Menzies should start from their particular town. This division of
opinion, it seemed, had afforded a powerful clique an opportunity
to push forward the claims of Southern Cross. From cablegrams
he had received it appeared, however, that the people of Cool-
gardie and Hannan’s had now joined forces against the common
enemy. After observing that if the line were constructed from
¢ither Coolgardie or Kalgoorlie it would be shorter, and could be
made in much less time than if it started from Southern Cross, he
moved the following resolution :—** That this meeting of investors
in land, mining, and finance companies carrying on business in
Western Australin, having heard with surprise and concern that
it is proposed to construct the Menzies Railway from Southern
(ross direct, thereby delaying the opening of the rich gold-bear-
ing districts between Coolgardie and Kalgoorlie, resolves (1) that
the chairman of this meeting will be requested to communicate
to the Government of Western Australia by cable and by letter to
the effect that this assembly strongly protests against the construc-
tionof the railway from Southern Cross tothe Menzies district, as it is
opposed to the best interests of all investors in mining and other
industries in the Colony ; (2) that such a course would be mis-
chievous in the extreme, and its adoption would be regarded as
indicating an utter want of consideration on the part of the
(ijovernment for the interests of those who have invested their
capital in the colony.”

THE ENGINEER.

311

NOTES AND MEMORANDA.

As illustrating the enormous stride which steel has
made in steamship construction, the gross tonnage of vessels under
construction on September 30th last, excluding warships, was 633,232,
of which less than 5000 tons were of iron, timber, and composite,

It appears from the returns compiled by Lloyd's
Register of Shipping that, excluding warships, no fewer than 355
vessels, of 659,641 tons gross, were under construction on 30th
Scptember last. This, however, is 57,000 tons less than at the cor-
responding date last year.

THERE was on the same da% recently nine British war ves-
sels under construction in Royal yards, of 80,835 tons total dis-
placement ; and sixty British vessels, of 104,455 tons displacement,
l?‘pnﬂht}'mﬂ Of foreign war vessels and t!.'i’m whmhnnntionﬁ
ality 1s not stated, twenty-six were in course of building ing o
total :ii:plac&uian.t of 8:5’40 tons, &

Tar net output of the Nord and Pas-de-Calais coalfield
during the first six months of the present year is 8,301,125 tons,
against 7,766,393 tons during the first balf of last year, a':'mwing an
increase of 534,732 toms, Of the above (uantities the Pas-de-
Calais contributed 5,749,360 tons during the first half of the
present year, against 5,314,647 tons during the first half of last
year, showing an increase of 434,713 tons. The companies whose
output shows the test advance are those of Fléchinelle with
07 per cent., Bully-Grenay with nearly 25 per cent., Bruay 19 per
cent., Marles 11 per cent., Newux 11 per cent., Lens 83 per cent.,
Ferfay nearly 7 per cent., and Dourges 6 cent., in the Pas-de-
Calais ; and Douchy with 104 per wnt,%eﬁa with 82 per
cent., and Aniche with 5 per cent., in the Nord. The number of
winding shafts in operation is 99, the same as last year, showing
a mean output of 97,000 tons in the Pas-de-Calais, and of
63,000 tons in the Nord, while the largest quantity put out,
viz., 214,000 tons, was contributed by a shaft of the Bruay Colliery.
In round numbers the half year's output of the northern coalfield
has exceeded by 500,000 tons that during the corresponding period
in 1894 and 1865, This result is attributed to the revival of trade.

IN the course of his speech inaugurating the second
International Congress of Applied Chemistry, Professor Berthelot
observed that during the last twenty-five years chemistry bas
transformed the mining art by the methodical discovery of new
explosives, by the rigorous, theoretical, and practical measure of
their relative force, and by fixing the rules which should preside
over their use. In the metall of iron, steel, and gun metal
also, methods and processes have changed under the impulse
of eimmiutry.. To the metals known during the last 700 years are
now added those of later date, discovered in laboratories, viz.,
nickel, aluminium, and tungsten, the future and possible destina-
tions of which it would be presumptuous to limit. The methods
by which the new and ancient metals are prepared are now
undergoing unexpected chan under the influence of the

unit than? practice of chemists and physicists, Elee-
tricity, which has given rise to more general and more radical
changes in chemical methods, is now employed under two forms—

electrolysis and electric heating—deduced alike from physical and
chemical laws. Electrolysis works both by the wet and the dry way,
the former having created electro-metallurgy, while the latter
trinmphs especially in the preparation of the metals. Finally, the
electric furnace utilises in the production of metals and other
alloys the combined effort of electric polarisations and the high
temperatures, until lately unknown, which electricity now affords.

A PAPER recently readin America on heat conductivity,
expansion, and fusibility of fire-brick, by Mr. J. D. Pennock, gives
notes of experiments on bricks made of Greek and of American
magnesite, silica brick, and coke oven tiling made in Belginm. The
analyses of the respective materials were as follows : —Silica : Greek
magnesite, 2:16 ; American magnesite, 3:10 ; silica brick, 9407 ;
coke oven tiling, 69-89, Iron oxides and alumina : Greek magne-
site, 0'72; American magnesite, 6'64 ; silica brick, 366 ; coke
oven tiling, 27-75. Calcium oxide : Greek magnesite, 420 ; Ameri-
can magnesite, 3'76 ; silica brick, 1'39; coke oven tiling, 0-27,
Magnes.mm oxide : Greek magnesite, 93:03 ; American magnesite,
86°50 : silica brick, 019 ; coke oven tiling, 0017, The weights per
cubic foot were for the Greek magnesite, 170°21b,; American mag-
nesite, 160°9 1b, ; silica brick, 111°41b,; coke oven tiling, 1099 1b,
In experimenting on heat conductivity, theldifferent brick, showed
after exposure in the furnace for five hours, starting at 25 deg.,
the following temperatures :—(ireek magnesite, 337 deg.: Ameri-
can magnesite, 297 deg.; silica brick, 177 deg.; coke oven tiling,
154 deg. This shows the superior conducting power of the mag-
nesite. The expansion per foot under high heat was for the Greek
magnesite, U‘11in.; American magnesite, 0°088in. to 0°10in., coke
oven tiling, 0 076in.

IN a letter to the editor of Nal/wre Prof. A. E. Munby
says the cheap production of acetylene has come as a great boon,
and 1s now in regular use for laboratory blow-pipe work. The
apparatus in use consists of an aspirator holding about fifteen
litres, permanently connected with a water supply, and possessing
a tin, aperture exit tap—the water flows in from below to minimise
absorption ; at the top a three-hole rubber cork carries an upright
pipe, passing through the table, which serves for filling the aspirator
with gas or using the gas on the table, a second pipe goes to the
blow-pipe, and a third carries an open mercury manometer. For
filling tE: jar the calcium carbide is placed in a four-ounce bottle,
closed by a cork carrying a small separating funnel from which
the water drops ; the gas passes to the aspirator through a wide
glass tube, which acts as a reversed condenser, returning most of
the water wvapour to the bottle. With the large exit to the
aspirator the gas can always be collected under a reduced pressure of
several cms,. of mercury, which quite provides against any sudden
rushes of gas ; the operatiun takes some ten minutes, and requires
practically no attention. In using the gas the water 1s turned on
with all taps closed for a few seconds, to correct any reduced
pressure caused by absorption, as shown by the gauge—this is very
slight indeed —and then the gas tap fn]ﬂr opened and the flame
regulated entirely by the water entrance, To bring the gas into
use takes hardly any longer than with an ordinary gas blow-pipe,

Tur IRevue Industrielle des Mines publishes in a
recent issue a detailed review of the iron works in South HRnssia,
Not until 1890 were the first iron works erected by Hughes
and Pastuchow. Since then there were erected in the direction
from west to east. (1) The Krivoi Rog works consisting of 80
Coppée coke ovens and two blast furnaces ; the works have paid an
annual dividend of 5 per cent. for the last seven years. )2}) The
Dnieprovienne, consisting of four blast furnaces, four Martin
furnaces and five puddling furnaces; this concern produced in
1894.5 102,000 tons at a value of 10,802 roubles, the net profit
amounted to 3,650,000 roubles. (3) The iron works of Briansk,
consisting of four blast furnaces, four Martin furnaces and 16
puddling furnaces; in 1893 the works paid a dividend of 10 per
cent., in 1894, 22} per cent. and in 1805, 30 per cent. (4) The
Hughes works consisting of six blast furnaces, nine Siemens
furnaces and 22 puddling furnaces; in 1895 it ?rndur:ed 171,000
tons of pig iron and payed a dividend of 25 per cent.; the
Drujkowska works and Donetz steel works ; the production in 1895
was 35,000 tons of pig iron, 25,000 tons of Bessemer billets and
20,000 tons of steel rails, To these the following new works have
to be added : (1) The Russo-Belgian Iron Company, 120 coke
ovens, two blast furnaces, two Martin furnaces and 20 puddlin
furnaces. (2) The Touriefka iron works, two blast furnaces, stee
works and rolling mills. (3) The Olkhoval Company, a branch of
the Belgian blast fornace concern Habianzy. (4) The Russian
steel works at Lugansk. (5) The Belgian works at Taganrcg, two
blast furnaces, Siemens-Martin steel works, puddling works and

| sheet mills,

MISCELLANEA.

We have received a prospectus of the day and evening
classes at the King's College, London, for the session 1866-97.

Paruer's SmresuiLpiNg AND IroN Co. have, at Jarrow,
commenced the manufacture of bicycles, and it is their intention to
exhibit thirty of their machines at the S show. They are
preparing to go in largely for the motor car manufacture,

TaE exhibition at the offices of the L:;:oddon Eﬂh&mba;::
Commerce, Eastcheap, of samples of foreign g which com
with British prndnchl:m in thn!;ulnng of Victoria will, so far as the
day exhibition—11 a.m. to 4 p.m.—1s concerned, close to-morrow—
Saturday—at 1 p.m., but the samples will be open for inspection
by workmen between the hours of Thﬁ.m. and 10 p.m. on each
evening from October 5th to October 9th.

Tue first meeting of the committee formed for the
urpose of rnmutini the International Submarine Tnlgrl.ph
ﬁiamurinl witha held in Room 174, Winchester House, Old Broad-
street, London, E.C., on Tuesday next, October 6ith, at 2 30 p.m.
An executive committee will then be appointed, and it is expected
that Lord Kelvin will explain his views as to the most appropriate
object to which the bulk of the fund should be devoted.

In these days of keen competition between home manu-
facturers and their continental rivals, it isa source of satisfaction to
learn that in 1894—the last year for which the complete figures
are available—the United Kingdom supplied 23 7 per cent. of the
total imports into Russia. The proportion has remained ve
steady since 1888. In that year it was 25°9 ; in 1889, 23 ; in 1801,
219; in 1892, 25; in 1893, 255, so that, says Mr., Michell, our
Consul-General at St. Petersburg, in spite of fluctuations in
amounts, German competition, and Russian protective legislation,
British imports maintain their position, and in 1894 were higher in
absolute values than for many years previously.

A rREMARKABLE instance of the enormous force of the
wind during the recent gale occurred at Dover. A Goliath crane,
weighing over one hundred tons, which is used on Sir John Jack-
son's new harbour works, was blown bodily over, and lies on its
side on the breakwater, which prevented its fall into the sea. The
crane was caught by a squall, which snapped the chains that
held it, and drove it along the rails until it reached the end of the

ier. In its fall the crane smashed the wooden pile work, and as
t crashed on to the stone breakwater the boiler exploded with a
loud report, which was heard for a considerable distance. Most
fortunately there were no workmen near at the time, The damage
is estimated at a considerable sum,

Tre official traffic returns for the North Sea and Baltic
Canal during the first working year are as follows : —7531 steamers,
of which 642 belonged to regular lines, have d through the
canal. 266 German and two foreign war vessels also made use of
the waterway. The sailing ships numbered 9303, of which B477
were German, Among the ahfira balnniin% to other nationalities
were 3 Belgian, 164 English, 547 Danish, 6 French, 63 Datch, 30
Norwegian, 174 Swedish, and 50 Russian steamers ; while the sailing
vessels included 20 English, 266 Danish, 2 French, 318 Dutch, 30
Norwegian, 162 Swedish, and 28 Russian. The total receipts from
steamships amounted to 680,825 marks, and from sailing vessels
to216,626 marks, making a total revenue of 897,451 marks—a sum,
says the Tvmes correspondent, which falls far short of the official
estimate of 5,000,000 marks.

Tur whole of the electric light installation at the new
Trocadero Restaurant has been carried out by Messrs, Strode and
Co., 48, Osnaburgh-street, Regent’s Park. A new system of
wiring, called the * new conduit” system, has been used in this
building, the whole of the cables and wires being drawn into speci-
ally prepared wrought iron tubes, insulated inside, and screwed
together, and arranged with inspection boxes in convenient posi-
tions, so that the whole of the cables and wires can be drawn into
the tubes after they are fixed, and can be withdrawn at any future
time for inspection. The advantage of this system is that the
whole of the tubing of the building can be done during the pro-
gress of building, thus avoiding any unnecessary cutting away.
The cables and wires need not be drawn in until the building is
nearly cum];:lﬂted, thus avoiding all chance of mechanical injury,
or damage by damp.

Tae result of the ballot which was taken on Tuesday
night upon the question of whether or not the men engaged in the
iron trades in the Manchester district should withdraw from their
work on Saturday next unless the masters granted the advance of
28, per week asked for in the circular of the 25th of August was

ublished on Wednesday, it was found that, as 4543 of the men
ad voted in favour and only 272 against a strike, the question
assumed more serious proportions, Should no means be discovered
of bringing the parties together before Saturday, and inducing
them to accept a compromise, 8000 men will be thrown out of
work.—The negotiations during the last couple of days on the
Manchester engineers’ wages' question resulted in a conference
between representatives of the employers and workmen being held
to-day—Thursday—in Manchester. The proceedings were not
concluded when we went to press, but it is expected that an
amicable arrangement will be come to before the close of the week,
Any decision, however, will have to be submitted to subsequent
meetings of employers and workmen.

Tae Vice-Consul of Tunis suggests that British
merchants should turn their attention to that country ; its trade
is open to all on equal terms, and it is a pity that an important
new market should be neglected in these days, when new markets
are few., He mentions especially the trade in metal goods as one
likely to repay attention. British machinery has a good name in
Tunis, and is rarely found there, although there is a great demand
for n:un-!::hlitmr{I with the increasing industries, such as oil mills and
presses, which are being erected in great numbers, and require
extensive plant of a kind manufactured in England. Again, the
Vice-Consul frequently hears the wish expressed for a good English
knife, but one 1s not to be had, and so it is with a long list of
articles, of which there are worthless imitations in abundance
because of the indifference of the manufacturers of the genuine
ones. Formerly it militated against British trade that there was
no direct shipping, but now vessels go every ten days from Man-
chester, while there i= a monthly service between London and
Tunis, and thus goods which cost much for carriage, and took
twenty to twenty-five days, now go cheaply and in just half the
time, a consideration which 1s much appreciated locally.

TuEe report of the Canal Commission which has been
considering the proposal to unite Now York and Philadelphia by
a ship canal has just been issued in pamphlet form. Two surveys,
it appears, were made by the direction of the Commission, but
either route vessels would use the Delaware River from Phﬂadﬂﬁ

hia to Bordentown. Thence a canal would be cut across New

ersey, entering the sea at Sandy Hook. The distance between
the two cities would thus be reduced from 274 miles to 92 miles, of
which 31} miles would represent the canal. It is estimated that
the canal, if 150ft. wide and 20ft. deep, would cost £2 852 920, or
£4,778,940 if 184ft. wide and 28ft. deep. In the first case an
additional sum of £187,172 would be required to deepen the river
approaches to the canal, or £625,140 to obtain a 28ft. channel.

e surface of the canal would be 58ft. above sea level, and there
would be three locks at each end. The soil to be excavated con-
sists of sand, gravel, and clay. Steaming at 10 miles an hour, a
vessel going by Cape May and the ocean takes 27} hours ; by the
new route, if allowance be made for diminished speed up the canal
?gri delays in passing the lecks, the time occupied is put at

ours,
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Bocoa FrEres, Twurin,
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RUBSBIA.—C. Ricker, 14, Nevsky Prospect, Bt Petersburg.
8. AFRICA.--Gorpoox anp Gorel, Long-sirest, Capetown.

R. A. Taomrsox axp Co., 83, Loop-street, Capetown.

J. C. Jura axp Co., Capetown, Port Blisabeth, and Johan-

AUSTRALIA —GorpoN AND Gorel, Queen-street, Melbowrne; George-
street, Sydney; Queen-atreet, Brisvbane.
R. A. Taomrson axp Co., 180, Pitt-street, Bydncy; 368,
Little Collins-street, Melbourne; 7, King William-street,
Adelaide,; Bdward-street, Brisbane.
Torwer AND HexDERSON, Hunt-street, Sydney.
NEW EZEALAND.—Urrox axp Co., Auckland.
Craia, J. W., Napier
CANADA. —MoxTrEAL NEWs Co., 356 and 258, Bl. James-siveet, Montreal.
Tomoxto News Co., 42, Yonge-atreet, Toronio.
UNITED STATES OF AMERICA.—INTERNATIONAL NEWS Co., 88 and 85,
Duane-street, New York.
Buracrirrion News Co., Chicage
STRAITS SETTLEMENTS. —KzrrLy Axp Warss, Lp., Singapore.
CEYLON —Wuwavarrya axp Co., Colombe.
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TO CORRESPONDENTS.

—_—

G. C. 0. W. (Newport,

eficiency that it is impossi give y I

Clark’s * Rules, Tables and Data for Mechanical Engineers.” (2) Yes,

the exhaust may be led through large thin cast iron pipes, such as
enhouse pipes for long distances, without materially affecting the

mk pressure, A vacuuimn can only be obtained by some form of con-

denger,

A. B, C,—A colled spring could be used for the tEurpme of low
weights as you W But the equivalent of the fusee and chain
a watch would have to be employed in order to equalise the tension.

Thore are no data available to determine the dimensions of the aPring,
because the conditions admit of various combinations., Genernlly we
may say that the g when fully coiled should be one-half the
diameter of the uncoiled spring, and that three and a-half complete
turns are the greatest mumber that can be used without risk to the

spring.

Besorx (Birmingham.).—In the first place you cannot do better, we
think. than to go to the reading room at your public library and
consult there the forelgn technical journals, which we presume are
available. From them you can obtain much useful information con-
cerning the methods of expression, words, and idioms employed by
French, German, and Spanish writers. You can also in many cases
obtain catalogues on application to firms advertising, but you must
remember that foreign firtns do not use entalogues in the lavish way
adopted by English and American firms.

J. M. axp Sows, Lvp.—For English, German, and French languages we
ean recommend Karmarsch, of Wiesbaden. Messrs. SBampson, Low,
Marston, and Co., London, are the agents for Tolhausen's Epglish-
German-French Techuological Dictionary, which is also a one.
For S8panish N. Ponce de Leon, two vols,, the agents in England being
Messrs. Whittaker and Co. A French-Russian  German-English
Dictionary, by Andrice¥, is published in St, Petersburg; and a
German-English French-Italian Dictionary by Offinger, is published
by the J, B, Metzlersche Verlag, Stuttgart,

G. A. H. (Penithon.)—The old water-tube boiler to which you refer was a
complete fadlure at sea. It was made the subject of very costly and
extended experiment. It was impossible to put anything like the
Loller pressure into the engines, as without excessive wire-drawing
the steam was mixed at one time with almost its own weight of water,
at othors it was g0 dry and superheated that it barned the packin

out. The production of really clean dry steam is a far more difficult

matter than you think. If you will make a drawing of a coil boiler on

our principle, with ahout 5000 square feet of surface, you will soon

iog-ln to form a faint conception of the practical dificulties to be over-

thl-le‘:ii The Patent-ofice {s full of the records of wasted efforts in this
on,

INQUIRIES.

JACKSON, BEAN, AND GOW.

Sir,—Would any of your correspondents kindly let me know
the various works the lnte Mr. William Bean and the late Mr, James Gow
Stuart, of the firm Jackson, Bean, and Gow, carried on. Any informa.
tion of the above will he gratefully received, H. F. 5. B.

L.ce, KEent, 5. E.

MEETINGS NEXT WEEK.

Tug Grascow axn West or Scotrasn Tecaxicar Corrkce.—Thurs-
day, October 8th, at 8 p.mo.: Lecture, ** Best Yorkshire Iron, and How it
is Made,” by Mr. E. Windsor Richards.

LoXDpoN AsSSOCIATION oF FoREMEN ENOINEERS AND DRAUGHTSMEN. —

Baturday, October 8rd, at 8 p.m.: Paper, * Explosions of Steam
Generators and Accessories,” by Mr, John Batey, of Dublin,

Sociery or ExaiNeers.—Monday, October 5th, at 7.80 p.an.: Pa
be read, ** Discharging and Storing Grain,” by Mr. William G.
Assoc, M. Inst. C.E. Synopsis :—Im
in the United Kingdom—Home produce of wheat =Various systemns of
discharging grain from Hlli]"ﬂ—-—d’!u of hydranlie cranes and tubs or
Priestman buckets—Floating grain elevators—Fixed elevators—Portable
elevators - Pneumatic and compressed air grain elevators—Cost of
various systems and relative advantages—Granaries—American system
of storage—Construction of silo granaries—Comparative cost of silo and
floor granaries—Comparative storage capacity of ditto—Machinery for
the conveyunce of graln in warehouses,
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GAUGE GLASSES IN THE NAVY.

Tae court-martial on Fleet-engineer Henry Burner
and Engineer G. E. A. Crichton, held at Devonport. pre-
sents certain points not without interest. H.M.S. Blake,
returning from a foreign station, underwent, as is usual,
a refit, and was then taken out for the regulation steam
trials. During these, two boilers gave way, the erown
of the combustion chamber of one cracked, and so much
leakage took place that a stoker was scalded to death.
It was asserted that the engineers on wateh, whose names
we have given above, were responsible, that the
accident was caused by shortness of water, and a
corcner’'s jury took the same view. This proceed.
ing in the civil courts has not prevented the holding of
a court-martial.  But it may be that the finding of the
court will not be without its eflect so far as the Treasury
is concerned. The charge that the officers did not exer-
cise proper supervision over the working of the gauges
was held not to have been proved, but the court found
that sufficient supervision had not been given to the
replacement of the gauge glasses. Under the circum-
stances 1t is of course impossible for us to pronounce any
opinion on the merits of the case, and we must content
ourselves with directing attention to some of the points
raised during the court-martial, and the evidence given.

The first line of defence is that, although overheating
took place, that was not the fault of the gauge glasses.
The Blake's boilers are of the double-ended single combus-
tion chamber type, to all intents and purposes condemned
as quite unsuitable for forced draught; and it is asserted.
and was admitted by one of the witnesses, that the
Blake's boilers had given trouble in the usual way, the
tubes leaking in the combustion chambers. It was also
admitted that although no special defect existed in the
gauge glass of No. 2 boiler, it had suffered from over-
heating. I'leet-engineer Robert Mayston, Chief-engineer
of Devonport Dockyard, deposed to having examined
Nos. 2 and 3 boilers of the Blake, subsequent to the
accident. Both boilers were clean ; but the tops of the
combustion chambers were considerably distorted, and in
No. i boiler the after tube plate was twisted on the upper
flange. Mr. Butler, chief-engineer, and inspector of
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machinery, said that as far as the damage to No. 3 boiler
was concerned, it was caused by shortness of water
due to the defective condition of the mwu but
as to the cause of the damage to No. 2 boi could
not npeu.kgmititely. The ‘contend that all
nearly all the gauge glasses in the Blake w
worthy, because they were all more or less by the
india-rubber packing rings ; and it is contended that the
ge tubes had been improperly packed, )

m neglect was the cause of the accident. It 1is, of
course, not for us at this stage of the inquiry to say
whether the condition of the gauge did or did not
manifest neglect. It was explained, however, that the use
of india-rubber packing rings had recently been abandoned
in the Navy in favour of asbestos. Every engineer who
has had any experience with gauge glasses knows that if
the glass is a little too short, the india-rubber rings
are liable to work up and get nipped between the end of
the glass and the brass socket, and the rubber may
and sometimes does get across the end of the glass and
practically choke it. As we have stated, a new standard
type of water gauge fitting is being introduced. Mr.
Butler stated in cross-examination that the new gauges
were now being fitted to the Blake's boilers. The improve-
ments in the new pattern glasses *‘ comprised a deeper
recess, which, no doubt, would lessen the risk of chokage
from imperfect packing. India-rubber exercised some
chemical and corrosive action upon glass such as was
used for gauge glasses, and one of the gauge glasses of
No. 6 boiler, packed with india-rubber, was corroded.
Personally he did not like india-rubber for En.uga glasses
subjected to high-pressure steam. When heated, india-
rubber became plastic, and if by any means a film of
rubber got under the edge of the gauge glass, it would be
forced progressively within the circumference of the glass,
and this would take longer to occur with the new fittings
than with the old."

It appears to us to be a little remarkable that a ship
should be permitted to go on steam trials with all her
gauges in a defective condition. The fact, if it be a fact,
is very suggestive. It seems to us to be quite poszsible
that the engineers in charge noticed nothing unusual
about the glasses. They packed them just as they had
been packed a dozen times before. It is tolerably certain
that every one, down to the youngest stoker in the fire
rooms, knew that a lying gauge glass might mean a dread-
ful death. It is difficult, therefore, to account for any
neglect on the part of those in charge. The prominent
fact, so far, is that the Admiralty have now condemned
n type of gauge which it is to be supposed has done
good service for many years. We know that a
standard gauge has always been in use, and that con-
tractors have always had to use it. We have, indeed,
seen a gauge suitable for a boiler 12ft. in diameter, with
end plates lin. thick, fitted to little launch boilers so
small that a couple of men could lift them. We have
thus the curious dilemma placed before us. On the one
hand, the Blake was fitted with gauges of a kind held for
vears to be the best possible—for only the best is sup-
posed to get into the Navy ; and, on the other, it appears
from the evidence that nearly all the gauges were parti-
ally blocked up ; and we have no evidence to prove that
this state of affairs was quite unprecedented and abnormal,
and every reason to believe that the usual amount of
care had been taken in packing the glasses. How are we
to reconcile the assumption that gauges of defective con-
struction would not EB passed into service when the
fact that not one but a number of gauges on board the
Blake could show false water? Itwould be a slur on the
intelligence of our readers to explain in detail that if
gauge fittings are properly made the choking of the tube
by the packing is physically impossible.

THE CONDITION

OF THE STREETS.

Trose whose fate it is to traverse the distance between
Charing Cross and St. Paul's day by day have excellent
reason to doubt the advantages of town life, and to ask is
it not possible that something may be done to preserve
to well-meaning pedestrians that right of way for the
enjoyment of which, in theory, they pay so heavily in
practice. In no other city under the sun, we believe,
would an intolerable condition of affairs be permitted to
exist continuously. The ripping up of the footways is in
no sense sporadic; it is not a thing of the instant; a
passing effort to achieve a possibly desirable end at the
cost of a momentary evil. On the contrary, the ripping
up and the blocking of the footways seems to be the
normal condition. Fleet-street and the East Strand are
just now suflering most heavily, but matters are little
better in other parts of London,

Under proper urban conditions, we have asphalte foot-
ways bordered by stone kerbs, and provided with * coal
plates " giving access to cellars under the footway. These
footways are, however, too narrow as it is for the great
stream of trafic moving East and West along Fleet-
street. These dimensions are, moreover, continually
reduced by the erection of hoardings for building pur-
poses. These are thrust out into the street. In some
cases they occupy the whole width of the footway, and
then a narrow space is taken from the roadway, and
railed off for foot passengers. In others the carriage
road 18 already too narrow, and a passage about 2ft. 6in.
wide is left on the {roftoir to provide for the movement of
the multitude. Many years' experience tells us that build-
Ing operations are always going on in Fleet-street and
the Strand ; and it also tells us, that no attempt what-
ever is made to expedite work, and that the last
thing thought of by the authorities is the con-
venience of the public. There is an aspect of this
question which does not receive adequate attention.
The hoardings are a direct source of gain, and that
on so considerable a scale that it pays well to keep the
hoardings at the service of the advertiser as long as
possible. In a case which came not long since under our
notice in a leading thoroughfare north of Oxford-street
three houses of moderate dimensions were being built.
Operations were interrupted by a strike, which the con-
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tractor and all concerned took very coolly. On inquiry
we found that the rent of the three houses would be
£600 a year, from which would be deducted rates and
taxes and the cost of repairs. But the hoardings were
bringing in quite £600 per annum from advertising firms.
In a word, the hoardings were a far better property
than the houses which they surrounded would be. No
doubt the advertising element plays an important
part in settling the size of the hoarding and the time it
shall stand. 1If all such structures were treated as they
are abroad, brought under strict police supervision, while
every sheet of advertisements had to bear a Government
tax, something would be done to mitigate a considerable
nuisance. DBut, furthermore, a little judicious exercise of
authority might prevent continuous building operations.
Why should not half-a-dozen houses be rebuilt at once,
instead of prolonging the work for years, by rebuilding
one house at a time? We believe that in certain cities
of the United States this plan is adopted, and no building
operations in any given street are permitted except
during pre-arranged periods. Thus, while building is
proceeding in 45th street, let us say, the streets on either
side must be left undisturbed.

But the rebuilding of London in a piecemeal, half-
hearted way, is not the worst evil. Let us consider
what lies under our footways. We have all the gas and
water service pipes. We have the mains supplying the
fire hydrants, and those of the hydraulic power company ;
the pipes for the pneumatic dispatch; the electric wires
of the Post-office ; a considerable proportion of telephone
wires ; and the electric light cables of a couple of com-
panies. All, or nearly all, these have cast iron man-
holes, and these are so numerous, and the footways so
narrow, that probably 20 per cent. of the surface in
Fleet-street is made up of the iron lids of these boxes.
Numerous as they are, however, they do not suffice, and
not a week passes without the asphalte being broken up
by some one who wishes to get at a cable, or a pipe, or
a wire below. 1t is very questionable if asphalte is the
proper material for a footway under the eircumstances,
because it is impossible, once broken up, to relay it in
a hurry. The trench is cut with much labour in the
concrete. The pipe, &ec., is laid or renewed, or the
cable is repaired. Then the cavity is filled in with loose
stuff whicﬁ gets a perfunctory ramming, and is left to
settle. In a week the surface of the filling is removed,
and the space made up with cement concrete protected
by planks. This is left to set, and finally the Italians
come along and lay the asphalte, rendering the street
unendurable with suffocating fumes for hours. The
whole operation means the ruin of the footway for a
fortnight; and the work has been scarcely completed
when a parallel line is ripped up by someone else. And
this is always going on. It is purely exceptional to find
thahfuutwa;:ﬂ in Fleet-street left unmolested for a fort-
night.

Now, we feel certain that there is bad management,
growing daily worse, to account for these things. We are
quite ready to admit that there are difficulties to be
overcome by the authorities, but we should be well satis-
fied if we saw that sensible, reasonable efforts were made
to overcome them. We have no doubt that there would
be less ripping up of streets if obstacles were thrown in
the way by the authorities. They are not in the United
States one-half as particular as we are, but even there
the municipal worm is beginning to turn. The cost of
all the ripping up and repairing work is being made ex-
tremely heavy. New York charges 16s. per square yard
for opening an asphalte pavement, with a minimum
charge of £3 4s., and £1 12s. for the first square yard of
granite pavement, and half that sum for every succeed-
ing square yard. The City of Philadelphia charges £212s.
for permission to open an asphalte pavement in summer,
besides all the charges for renewal, and £3 12s. between
December 1st and March 1st., In this way it is hoped
that something will be gained, and that the footways will
not ke ripped up without due cause. Householders, for
example, are likely to be very careful in the matter of
gervice pipes, if they know that it will cost from 8 dols.
to 16 dols. merely to get at the pipe in case of a leak or
other failure.

At various times it has been suggested that subways
should be made in our streets to water and gas
mains, &ec., and the stion has been partially carried
into practice. It is diflicult to do it in old Narrow
streets, but there would be no insuperable difficulty of
this kind, nor would the cost be very great of laying
under the footway of any and every street a cast iron
trough, 4ft. wide and 2ft. deep, in which could be stowed
with the utmost ease all the various pipes and cables now
covered by asphalte. The trough could be covered either
with chequer plates or with stone or asphalte blocks in
frames. e‘iﬁ would be waste of time to dwell on the advan-
tages to be obtained. The objections are scarce worth
mentioning, Induction, for example, can do more harm
when cables and wires lie in a box it can when they lie
side by side in gas-sodden earth. The service pipes would
give no more trouble than they do now. The interest on
a very large outlay would be paid by the saving effected in
the cost of getting at the pipes and cables. The engineer-
ing difficulties are nothing, and the comfort of the foot

zers would be immensely promoted. It seems to

»e almost impossible that things can go on much longer

s they are ygghont a public e on of feeling which

may astonish the City authorities, and the remedy we

suggest is on the whole not only perfectly feasible but
literally quite unobjectionable

¢ THE METROPOLITAN RAILWAY OF PARIS.
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but they appear to be unanimous in the opinion that the
desired goal should be attained in one way or another.
[t is the Municipal Council of Paris that has proposed
a scheme for a Metropolitan Railway. which our pro-
fessional contemporaries regard with marked disfavour.
It has been wittily observed that the chief raison d'étre
of the Municipal scheme is to prevent the Parisians from
leaving their capital. Granted, but on the other hand,
if the inhabitants are deprived of the means of egress,
those living in the suburban districts will be equally
destitute of the proper facilities for ingress. It isexceed-
ingly doubtful whether in the long run the results of
a project so purely centralised would be to the benefit of
the great focus of centralisation, that is, the metropolis
itself. It may be remarked, without entering into un-
necessary details, that a small portion of a metropolitan
system exists already in Paris, such as the ligne de
("einture, and the western suburban line. The objections
raised against the system proposed by the Municipal
Council—which in the main we agree with—are, first,
that it completely cuts off the possibility of any inter-
change of goods traffic between those existing lines
already referred to, and those of the future, by the adop-
tion of a different gauge. This is a grave error, although
we cannot enter upon another ** battle of the gauges™ to
support our contention. Secondly, it is pointed out that
all communication between the existing railway stations
and those pertaining to the new line will be of a very
troublesome and unsatisfactory character. Again, it is
alleged that the scheme will be hopelessly inoperative as
a means of supplying the capital with provisions, and
that, consequently, it will be practically useless for the
purposes of defence and mobilisation. These are very
serious allegations, and it will be interesting briefly to
consider the grounds upon which they are based.

It is some forty years since the first scheme for a
metropolitan railway in Paris was brought to public
notice. Since that period numerous tentative pro-
jects have been submitted to the authorities for ap-
proval, but one by one they have all succumbed to the
insuperable difficulty of reconciling the conflicting
interests of the metropolis in particular, and of the State
in general. While, therefore, the French Government
has always regarded the proposed metropolitan as a rail-
way possessing national claims, and not to be conceded
to the City of Paris as a monopoly, it is doubtful whether
it would now hold unconditionally to that opinion.
encouraged, the Municipality has put forward a scheme
for a line of narrow gauge, which isolates it alike
from all the present stations and all future lines
adopting the recognised width of track. It appears
rather an extraordinary proceeding, but what the Muni.
cipality of Paris really intends, is to have a railway
entirely within its own jurisdiction, under its sole
control, and disconnected from all other existing lines.
To ensure this condition of unenviable autonomy and
isolation, it has clinched the question by a break of
gauge. In an engineering point of view—digressing for
a moment—there are no objectionable features in con-
nection with the proposed project, apart from those
which inevitably accompany all underground tracks.
The sharpest curve does not radiate less than 250ft., and
the steepest gradient does not exceed one in sixty.
Except that the general cross section of the proposed
new line, whether in tunnel, cutting, or station, does not
differ much in unsightliness from our own, there is little
to choose between them. The usual object of the
promoters of new lines of railway is to place them
en rapport with their predecessors, and so far the French
engineers have adhered to that self-evident principle,
whether the intercommunication was city, suburban, or
rural. The Municipal Council of Paris has violated this
principle, in fear lest the population should abandon
the city to dwell in the environs. It is suggested
that this enforced isolation on the part of the Council
may be due—we do not assert to a hostility—but to an
opposition to the great railway companies of the capital.
In a different department of important public works, our
readers will recognise a somewhat recent similar manifesta-
tion in our own metropolis. The attemptto justify the break
of gauge on the score of economy, both with respect to
first cost and auhseg::ant expense of maintenance, is un-
worthy of the guardians of so great a capital as Paris.
The adoption of a metre gauge, even admitting the
economy in the first cost, which our own experience has
taught us, is more apparent than real in crowded cities,
defeats the verv objecu for which a metropolitan railway
should be designed. Its capabilities will not suffice for
the demands made upon its resources, and in a word, it
will not be remunerative. It is satisfactory to notice
that whatever project may ultimately be carried out,
there is a universal consensus on one point, and that is
that the mode of traction or haulage should be electrical:
We might ourselves take a hint on this point from our
friends on the other side of the Channel.

- o

NORTH BRITISH RAILWAY WORKS,

Tur North British Railway Company is making rapid pro-
gress with some of the great lines and works it has in course
of construction. In the last six months it spent £414,254 of
additional capital, and of this sum about £175,159 was spent
on the lines and works that are for trafhic; £35,510 on
the lines and works in course of construction; and £155,211

on additional working stock. Of the expenditure on the
lines and works that are for traffic, the largest item was
that of the Waverley Station and the widening of the lines

there, which took £110,652 in the six months. Of works in
course of construction, Methil Harbour took £40,291; and of
the working stock expenditure the largest sum was that for
m?m, which claimed seven-eighths of the total. In the
' that has now begun, the anticipated capital urpai:&i'-

the Waverley lines widening and works, whilst
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working expenses for the period displayed a slight tendency
to rise, they were still 4711 per cent. of the traflic receipts—
a percentage that is far below that of many of the great lines
of England. The company has now under construction, or
to be constructed, some 344 miles of line, so that there is still
before it considerable work for the enginecr, and as there
remains to be expended after the end of this year a very large
sum on capital account, including about £888,000 on the
Waverley works, it will be seen that it has before it some
constructional work of moment. The condition of the com-
merce of two of the great centres of trade that the railway
serves is satisfactory, and though the mineral trades have to
contend with very low prices, they have the advantage of
cheaper working than those of perhaps any other district in
the United Kingdom. It may fairly be hoped that there is
before the Scotch railways a period of prosperity that will
enable them to complete their great works in hand, and to
allow the traffic that these should bring to grow so as to give
to the enlarged capital & better yield than is now obtained.
There is at present all the indication that this is likely to be
the case, unless there should be some labour interruption
that is not yet evident.

THE TERRIBLE.

A compArisoN of this great vessel with her immediate
predecessor in the British fleet most forcibly illustrates the
advance in naval matters during the last half century. In
February, 1845, what was then considered one of the finest
war steamers in the world was launched at DPaptford, under
the name of Terrible. A wooden paddle-wheel vessel,
her extreme length over all was 253ft. 9in.; breadth, 424ft ;
tons measurement, 1847. Messrs. Maudslay and Co. had
contracted to supply her with engines of 800 nominal horse-
power at the cost of £41,250. The weight of engines is given
at 212 tons: of boilers, 250 : water in boilers, 138 ; paddles,
44 tons : coal-boxes—doubtless bunkers are meant—10 tons ;
making a total of 660 tons for steam machinery. The length
of engine-room, which doubtless included that of stokehold
and bunkers, was 76ft. 7in.; breadth, 38ft.; depth, 27ft. 4in.;
diameter of paddle-wheels, 34ft., with a width of 13ft.; and
four cylinders 6ft. diameter; Siamese engine; weight of
coal carried, 800 tons. Her first armament seems to have
consisted of twenty guns, the heaviest 95 cwt., throwing a
68 1b. round shot, or a shell of less weight. Her complement
of officers and men was 240, Her first trial trip was in the
spring of 1846, when, with a draught of 1Sft. 11%in. aft, she
attained a speed of 11 knots an hour. She resembled her
successor in one point, viz., she had four funnels, though
some time later they were reduced to two, otherwise a com-
arison of this first-class cruiser of 1846 with that of 1896
shows that the latter has more than double the length, 25ft.
more beam, and well-nigh 50 per cent. more draught. Dis-
placement probably four times as great, and at least tenfold
engine power, which gives about double the speed ; while as
to armament, the new vessel's largest shells are quadruple
the weight of any ever used by the old ; and even that state-
ment but faintly expresses the advance in other respects.
Nevertheless, the old steamer did good work in her day.
She took active part in the bombardment of Odessa and
other operations in the Black Sea during the Russian war of
1854-55, and, after various services, one of her last was to
assist, in 1869, in towing the great Government floating dock
to Bermuda. She did not disappear from the Navy Last till
1876. In wishing success to her new namesake, we can only
say that if she serves the nation for as long a period, and
with the same good fortune, there will be no just reason to

complain,

MACHINERY WINS,

“ SUPERSTITIONS," we are told, “ die hard.” A lamentably
lingering death has been the fate of the manufacturing
fallacy that files can be better made by hand than by
machinery. But it is dead at last—* Dead as a door-nail."”
The last screw in the coffin of this industrial superstition has
been turned by the Government, for specifications from an
important Governroent department are now in the hands of
certain firms of file manufacturers in Sheffield, in which
occurs the stipulation that they are to be machine-cut.
This is understood to be the first time that any tender
emanating from the Government has contained such a pro-
viso, and it has excited a good deal of interest and comment
in the trade. Moreover, since the men employed by the
hand-cutting firms obtained a 10 per cent. advance on their
wages, these firms say they have been at a disadvantage in
competing with those who use the machine, and whose men
got no advance. Some have since adopted machinery, and
others are saying that they must now come to it, or they will
be shut out from securing Government and other contracts.
So thoroughly does machinery seem to have taken possession
of the file-makers that the orders which they have given out
to engineers for the requisite machinery are actually exceed-
ing the capacity of the workshops to supply. Taking advan-
tage of tﬁr inability of English engineers to fill all the
demand, the Germans are now introducing file.cutting
machines into Sheffield, and are trying to obtain orders.
This is certainly a remarkable fact. Yet it is not a little
gratifying that at the very same time that this is going on,
German file manufacturers are themselves purchasing freely
from the Sheffield engineering firms file-grinding machines
as well as machines for whetting chisels for use in file-cutting
machines,
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Submarine Cable ing and Repairing. By H. D. WiLkIxN-
soN, M.LE.E. I&‘Gh?'g'hcmﬁm Pri"gtingymﬂ Publishing
Company, Limited, Salisbury-court, Fleet-street, I£.C.

We shall now turn to that of the book which has
reference to thelaying of a cable. Provided that previous
surveys have been made such as enable a suitable type,
electrically and mechanically, to be designed and the
required made, no further soundings are neces-
sary until the laying ship and her consort—if there be
one—arrives at the field of action.

Mr. Wilkinson well describes all the implements
employed in submarine survey—i.e., the pianoforte steel
wire ; the different forms of detmhnblqnimo with speci-
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for different depths ; the
for paying out and recovering the sounding wire ; b

perature. Amongst the so of the
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Phillips— |
bably the most satisfactory; whilst for shallower waters
the hand machine—page 339—of Mr, F. R. Lucas, has
done exceedingly wuseful work. The author gives a
degeription of a machine—illustrated on pages 335 and
336—which has since been very much improved on by
the Silvertown Company. Some parts of tEm chapter do
not ngfeu to be based on quite the latest information,

rticularly as regards the instructions relative to the
ohnson and Phillips machine. For instance, the wire
is now supplied in lengths of as much as 7000 fathoms; thus
rendering splices, for all depths so far experienced, quite
unnecessary. Again, any such system as that origi
suggested by Lord Kelvin, of balancing the weight of
wire ountboard by weights added to the brake as the
wire is paid out, so as to provide for the stoppage
of the wire drum immediately the sinker reaches
the bottom, has for some time been abolished. It is
found, indeed, that, provided the sinker has sufficient
weight in proportion to the depth, it will descend at a
rate which will in itself ensure the moment of striking
bottom being immediately observed. Thus, as a result,
it is no longer necessary for the drum which supports the
wire to be particularly light; in fact, now-a-days, it is
usually made of a character which permits the wire to be
coiled direct on to it without any misgivings of its being
thereby subjected to too heavy a strain. Similarly, it is
more the custom at the present time to place the drum
well inboard—rather than as in Fig. 183—even when
paying out, thus providing for a good length of wire
between it and the ship's stern. Buchanan’s mercury
and water piezometers, as well as other such instruments,
receive admirable notice in this part of the book. The
author has apparently made some use—duly acknow-
ledged—of the paper on the subject of ** Deep Sea

Soundings,” remf by Mr. Edward Stallibrass some years
ago before the Institution of Electrical Engineers.

We hardly expected to see detailed references to lo
in a book on cable work, but their inclusion is highly
suitable. The excellent and ingenious system devised by
Lieut. Anthony Thomson, R.N.R., is fully described;
but Mr. Wilkinson would have done well to point out
some important advantages in its application to cable
and sounding operations over logs as ordinarily towed,
viz.:—(1) It does not require hauling in when ataning
the ship; (2) that, owing to it being supported and kept
in the water at a horizontal line, it registers correctly at
quite slow speeds. The author then gives an exhaustive
account of James's Submarine Sentry; though, again,
very misplaced where it is.

Liet us now revert to the course of operations more
directly associated with the laying of a cable. To begin
with, Mr. Wilkinson has admirably described and illus-
trated the different ways of landing the shore end. The
figure on page 317 is in illustration of the plan invariably
adopted by the BSilvertown Company, and is well
suited where a heavy surf has to be contended with, or
in instances where no lighter is available.  Here the
cable, drawn on to by a line attached to the ship’s picking-
up gea.r. is floated ashore by means of balloon buoys in-
troduced by Mr. Robert Gray for the purpose, in place
of casks as first used by that experienced cable engineer,
Mr. I. C. Webb, M. Inst. C.E. Under ordinary circum-
stances, however, most authorities consider the lighter
}i;}'stsm preferable, provided that the necessary plant is at

and.

In dealing with the gear for paying out, Mr. Wilkinson
has furnished us with a general view—Fig. 201—of the
machinery designed by the late Sir Charles Bright. The
author then proceeds to describe and illustrate one part
of this apparatus, i.e., the segment table. This was intro-
duced as a means of checking the cable's egress at a
moment's notice, in the case of sudden necessity, and
has on various critical occasions proved invaluable
on the ships to which it has since been fitted. Mr.
Wilkinson does well in pointing to the evils of V
wheels. 'When laying a long length in a tropical
climate, the V is liable to get clogged with compound to
such an extent that the cable slips off. Aswiththe V wheel,
the unavoidable fleeting knife of a cable drum is shown in
another part of the book. Useful work would be done by
the mechanical engineer who introduced some other means
of holding the cable in check during paying out than
by the ordinary friction brake—say, by a brake based on
hydraulic principles—as well as something to replace the
fleeting knife, for preventing the fresh turn over-riding.
Much has already been done by mechanical engineers to

erfect the easy carrying out of cable operations; but a
geparture of the description indicated would be a further
and great step in the right direction. Such a reform would
be especially to the point just now, in view of the possible
Pacific cable with a section of great length in extreme
depths; and also on account of the recent tendency
towards heavy cores which involve an increased weight of
iron wire—if the close-sheathed type is to be adhered to—
thereby increasing the difficulties of sufficient and con-
tinuous brake application. It is quite a question whether
something after the pattern of the apparatus—page 149—
employed in laying the first Atlantic cable had not many
advantages over the ordinary strap and lever brake, which
originated in a hand form with Mr, F. C. Webb's design,
provided that some means of keeping the strain within
bounds—such as that of Apppld, adapted by Amos to the
necessities of cable work—be capable of application.
It ‘would have been well had Mr. Wilkinson presented
an illustration of a more modern form of paying-out
dynarnometer, such as are specially designed for paying
out purposes in being infinitely more sensitive than those
used in picking up. There are several of these to be
seen—+to wit, that on board the Silvertown, due to Mr.
E. Stallibrass, and another designed by Professor Andrew
Jamieson, F.R.S.E. The book under consideration
appears to give no account of the excellent method em-
ployed by Messrs. Siemens Brothers for arriving at a
correct measure of the slack paid out during the laying
of a cable, by means of a dummy line of sounding wire.
This is probably the only right plan for this purpose;

Fig. 188—is, for surveying great depths, pro-
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account with any good effect.

We have to make our way back to Chapter II. for
other information relative to cable gear on telegraph
ships. Htﬂm.]w;n ﬁnI;l edx:allmt illustrations of tl;u . -
nery on the Jo ender—a good specimen of modern
apparatus for picking up and paying out from the ship’s
bows. In oneof the appendices, a description and general
view of the gear on the new Japanese Government
telegraph ship—Okinwa Maru—are given, but these—
avidensy from photographs—are of no use whatever in
a text-book from a student's point of view. This machi-

y | nery, due to Messrs. Johnson and Phillips, is said to

combine many novel features, one of which is the brake
being connected more directly to the cable drum.

Mr. Wilkinson would have been better advised in
making more of the Dacia's picking-up, rather than of
her paying-out gear. This ship has done much good work
in repairs, owing to the sureness and steadiness with
which her picking-r‘lﬁ apparatus works, due probably to
the long crank indulged in on the engine. The whole
plant takes up a lot of space, and gives an idea of un-
necessary power to some people, but it is just this reserve
force whicio has proved so invaluable when working in
deep water with rough bottoms. This gear—designed,
like the paying-out gear, by Sir C, Bright many years ago
—is, of course, incomplete in many respects as :-:?nr 8
convenience, but in its salient points it is probably inferior
to none. Constructed as it was by Messrs Easton, Amos,
and Anderson, it is of the best possible workmanship.

We are of opinion that Mr. Wilkinson has rather over-
done the number of cable ships which he has described
and illustrated ; and yet we find no view of the Scotia,
which, on behalf of the Telegraph Construction Company,
has certainly laid a greater total length of cable than any
other, though, with a gross tonnage of 4667, she comes
third to the Silvertown—4935 tons—and Iaraday—
4917 tons—in order of actual size. However, nothin
but the warmest possible praise can be bestowed on the
character of these outline drawings of some of the
principal vessels concerned in cable work. In a future
edition Mr. Wilkinson might find it possible to condense
all the useful information he can collect regarding the
various telegraph ships into the form of a table of an
extended form similar to that which appearsin the ** Elec-
trical Trades Directory,” and in Munro and Jamieson's
pocket-book.

In Chapter I. the author goes into the question of the
eapacity of a cable tank. The formula given to find the
cugir.t contents of a mile of cable is, we believe—Ilike that
in Clark and Sabine—seldom, if ever, used in actual
practice. A much simpler one is:—

d* x 83'2 = bulk of cable in cubic feet,
where d = diameter of cable in inches.

This was given in the last edition of ‘‘ Munro and
Jamieson.”” When coiling a heavy type of cable, 40 to
45 per cent. is nearer the amount to allow for waste
space.

With further reference to the three largest telegraph
ships, it may be of some interest to note that the Scotia
was formerly a ‘* Cunarder.” The Silvertown—originally
the Hooper—was designed, or rather, three tanks of given
dimensions were built round, for carrying 5000 nautical
miles of hempen cable to carry out the Great Western
scheme. This scheme never saw daylight, and now when
loaded to her ** Plimsol " the tanks of this vessel are only
about half full with the types at present in vogue. Her
cable machinery was constructed to the drawings of the late
Professor Fleeming Jenkin, F.R.S. The Faraday wasde-
signed especially for this class of work by the late Sir
William Siemens, and was the result of a great deal of
thought and attention. Her peculiarity is having bows
at each end to render her capable of being more readily
turned about for sounding and cable operations. Like the
Scotia, she is furnished with twin screws, the same object
being in view. The most complete description and illus-
tration of H.M.T.S. Monarch, appeared in THE ENGINEER
at the time she was launched. Mr. W. R. Culley was
mainly responsible for her cable gear, which was con-
structed by Messrs. Johnson and Phillips. She was the
first ship, we believe, to have bow baulks built in with
the rest of the vessel, after the plan of Mr. Percy lsaaes,
as adopted for all the ships of the Ilastern and associated
companies. Whilst dealing with the laying of cables,
and in somewhat expanding his remarks, Mr. Wil-
kinson might have touched on the wickedness of
attempting to run the ship at a high speed whilst
paying out. This is, as a rule, limited by fear of
accidents, but when quite large tanks are in question,
high speeds are sometimes indulged in. This may be
very well from a contractor's standpoint, and has been
done with a view to lessening the brake power require-
ments; but it means that the cable is not laid at an angle
which provides for it conforming to the undulation of the
bottom. We venture to think that very often insuflicient
attention is given to the laying of cables in shallow water.
In our opinion they are frequently laid too tight, owing
to the total weight of cable outboard being comparatively
little. We think that to avoid this—besides the ship
going slow—the cable should be paid out without any
drum whatever, employing only a friction table, as
already referred to, for use in case of emergency.

Mr. Wilkinson is rather elaborate on the slipping of
final splices, but the sketch on page 122 is probably the
only satisfactory method of letting go a bight; the rope,
however, would of course be quite taut.

Under repairing operations, which Mr. Wilkinson oddly
starts off with, very clear drawings are given of various
grapnels, ancient and modern; but mostly modern, we
are glad to say. The figures on pages 33 and 34 give an
excellent idea of grappling work. The latter is lifelike,
inasmuch as it is evidently from a photograph, and under
easy circumstances as regards weather, both for grappling
as well as for photography. We would not recommend
anyone to attempt dragging for an old cable in deep
water, with the ship going over the ground at a speed of
three knots, ags mentioned in a general way by Mr. Wilkin-

but requires close study by those proposing to turn it to

8 | gkilled electrician has been sent out many

son: though, of course, under other conditions it m
turn out all right, or at any rate unattended by er
disaster. )

In the somewhat full reference to underrunning —
beautifully illustrated on page 55—it might have been well
to mention that, thouﬁ this in a light boat has been
found serviceable by Mr. F. C. Webb, its originator, and
by other experienced hands, it is certainly a hazardous pro-
cess when performed by migjn_&phk_a a heavy steamer.
In the pages of this book Mr. Wilkinson has concisely
described and illustrated, as far as his space would permit,
the main features with regard to buoys and hunyzf. He
might, however, with advantage have given more informa-
tion with reference to the various descriptions of ropes,
connecting chains, &c., as employed in cable work
generally.

On the subject of beach cables and underground lines,
the author introduces useful excerpts from a report of
Mr. Charles Bright, F.R.S.E. He also alludes to Mr.
Bright's terminnﬁ system, a better idea of which, how-
ever, could have been obtained from a sketch. The
Eastern Company's excellent system of running their
beach cables and connecting lines—between hut end
office—into pipes filled with water receives full deserip-
tion. This was first devised by Messrs. Clark, Forde, and
Taylor, the eminent consulting engineers. In the event
of the above method being inconvenient or impossible, a
trench should be dug on the beach of such a depth, and
in such & manner, which would assure the constant
supply of water round the cable right up to where it runs
into the hut.

Unfortunately, it is very much the custom unduly to
hurry over this part of the work. The ship being always
anxious to get away and lay the cable, leaves hurried
instructions which are sometimes only partially under-
stood or attended to, the eventual result often being a
fault on the beach or in the hut, after, perhaps, a
es for the
express purpose of localising it. Such a fault, it is true, is
a less expensive matter than one in deep water; but by
allowing a little more time for the efficient installation of
the beach cable, any trouble of this sort would be avoided.
These seemingly small matters should not, we think,
be lost sight of in connection with undertakings of this
nature.

Having now dealt with the main substance of the book,
in so far as it concerns the engineer, we cannot refrain,
finally, from congratulating Mr. Wilkinson on the manner
in which he has dealt with the subject, especially in view
of the varied methods of procedure resorted to by
different engineers.

SUGGESTED TERMS OF AN ALLIANCE BETWEEN
THE SOUTH WALES AND MONMOUTHSHIRE
COALOWNERS AND COLLIERY WORKERS.

THE following is the text of the workmen's scheme for prevent-
ing the underselling of coal in Wales : —

(1) The object of the alliance shall be to secare such prices for
coal as will guarantee a reasonable profit to the owner and fair
wages to the workmen.

(2) It shall be a recognised principle of the alliance that both
profits and wages shall always be so lated as to insure only
fair and reasonable prices for coal, so that the South Wales trade
may not be endangered by such excessive ch as to directly
invite outside British or foreign competition.

(3) The workmen shall be paid a minimum wage upon the standard
rates of 1879,

(4) To secure the object of the alliance, there shall be an under-
taking by both parties to support each other in any reasonable and
proper manner for the purpose of enabling them to resist mutually
the attempts of any who may try to make the South Wales and
Monmouthshire mining industry inadequately remunerative to
one or both parties—either by selling coal below the price agreed
upon, or by directly or indirectly reducing wages below the
standard rates recognised by the owners and the workmen at the
other collieries working the same seams,

(5) It being well known that prices are now materially reduced
by speculative middlemen, who contract to sell coal before thﬂﬂ
have purchased it, no employer shall make contracts with sue
middlemen, unless they have obtained a quotation prior to the
scale,

(6) This undertaking shall include a pledge on the part of the
owners not to employ any but skilled workmen, and on the part of
the workmen not to work for any but associated coalowners, or
those who—although not members of the association for the time
being—are prepared to sell coal at the prices sgreed upon by the
federated coalowners.

(7) Should it be necessary at any time for the maintenance of
the principles of the alliance to call out the workmen employed by
any colliery owner or owners, such workmen shall be jointly sup-
ported—by the owners making every effort to give employment
elsewhere, and by the workmen giving financial support.,

(8) It shall be distinctly understood that the alliance shall in no
way interfere with the right of the employer to maintain entire
control over the internal management of his own colliery ; neither
shall the alliance prevent in any way the employer from intro-
ducing any improved method of production, providing such
method does not carry with it a reduction in the wages of the
workmen or increased danger to life and limb,

(9) For the purpose of fixing the selling price of coal at a point
that will permit the agreed upon minimum wage, a computation
shall be made of the average cost of production for the whole of
the coalfield for the last three years, either by taking the cost of
production for each colliery or a selected number of collieries
working the different seams, whichever may be mutually agreed
upon, and the average cost, taken with the minimum wage, shall

establish a minimum selling price for the different kinds or seams
of coal.

(10) The selling price of coal above this point to be fixed by the
associated owners from time to time; and, for the purpose cf
maintaining the agreed-upon fixed price of coal above the minimum,
the workmen agree to co-operate with the owners to prevent undcr-
selling upon the terms incorporated in the foregoing clauses,

(11) That the working of the double shifts in mines, except in

case of emergency, be considered a violation of the principle of this
scheme,

(12) Thisalliance shall form part of the present sliding scale agree
ment of any future sliding scale agreement or other system of agree-
ment that may be decided upon by South Wales and Monmouth-
shire coalowners and workmen, or their respective representatives,

as a method for regulating wages and other matters pertaining to
th» mining industry.
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TUDSBERY'S PATENT DIFFERENTIAL RE-
CORDER FOR GAUGING WATER.

THE employment of submerged orifices for the measure-
ment of water i1ssuing from still ponds involves in practice
the simplest of the hydraulic principles applicable to that
branch of hydrometry. Nevertheless these orifices are still
sufficiently uncommon to merit special consideration by
engineers in charge of water supplies—whether for muni.
cipal, industrial, or irrigation purposes. The submerged
orifice is usually rectangular, and is formed in a thin metal
plate set vertically in the wall of the still pond, out of which
the water to be measured issues. It is situated at such a
depth as to be under all conditions entirely below the surface
of the water, not ouly of that in the pond referred to, but
also of that in the basin or receptable into which the measured
flow is discharged on the opposite—downstream —side of the
plate. Under these conditions the water discharged through
the orifice is accurately measured by the dimensions of the
latter and the head or differ-
ence ot level between the water
surfaces of the still pond and the
basin ; and, asin every case where
water issues through such open-
ings, a coefficient of discharge,
determined by experiment, forms
a third factor of the formula.

This expression is—

Q=C A VH,

where Q denotes the quantity of
witer passing through the orifice
per second, or other unit of time;
A denotes the sectional area of
the orifice; H denotes the head, cr
difference between the water levels
in the pond and the basin; and
C is the coefficient of discharge,
d stermined by experiment.

This important coefficient C
aspears in all formule for the
measurement of water by weir
o¢ notch or orifice; and in every
case it is subject to influences
which render its variations exceed-
ingly troublesome, if not indeter-
minate. It is initially dependent
upon the form of the wvena con-
tractla of the issuing stream;
which, with a sharp-edged plate
of given thickness, is governed by
the form and length of the wetted
perimeter of the notch or orifice.

It is therefore readily seen
that a weir or notch of the
ocdinary kind presents in its
length, and in the ratio of its
length to the depth of the
str:am of water flowing over it,
variable elements that assume
a most important character

when the quantity delivered by it varies from time to time. |

Consequently, measurements of discharge by overfall weir can

there the question of the trustworthiness of gaugings must
generally be largely dependent upon the number and import-
ance of the variable elements covered by the coefficient of
discharge.

Such complexities are comparatively absent from orifices
completely submerged, which, with a constant section,

possess the additional advantages of causing only a part of

the loss of head involved in the use of weirs or other—free—

orifices, and of being uninfluenced by wind or by variation of

the water level in the basin receiving the discharge, which

may, even without * drowning' a weir gauge, cause entire

dislocation of the conditions of its discharge.

As regards accuracy of gaugings in relation to observations,
it cannot escape notice that the weir gauge formula involves
the cubz of that portion of the head which enters into the
formula for the orifice gauge; a fact which renders it
sufficiently clear that any error in the measurement of head
with the latter apparatus is insignificant in relation to a like
error in the cas2 of the weir gauge. It may well be enquired

Fig. —-TUDSBERY'S RECORDER

why, if the submerged orifice presents such advantages over
other forms of gauge, 1ts employment is not universal ? There

only be relied upon when it takes place under the conditions | are two principal causes of this:—Firstly, no doubt whilst
of previous careful trials made with that or with a similar popular acceptance of hydraulic laws is slight and superficial,

apparatus. The application
g%ﬂ?: in text-books to the

oceur in actual practice, is fraught with a risk, and frequently | doubts as to its shortcomings

with a certainty of inaccuracy surprising in amount.

of the ordinary weir formule | a visible flow from a gauge discharging freely in air must
generally dissimilar cases which appear so convincing in fact as largely to overcome any

in definite result ; whilst, in the

It was  second place, the measurement of the head in the case of

to minimise this risk of error that the late Dr. James Thom- ' submerged orifices has hitherto generally been made the sub-

Bajance s Weirght

——

.1 ¥

=

"'

k

o
.

e e, b, Fa s el
R A o e
Al i o AR F AR

o
P

AR
A

__Cord from Underside of Pulley to Flose

Cord from Topside of Pulley Lo Float

Float

i

son introduced the V notch, a

v 1 Water Level

most valuable invention, un-

L i S ——
- =

R SR R

fortunately not generally

B = eee—— e e o—

applicable to large flows. An

5%
e

ce, whether submerged or

not, is entirely free from this

source of error, the section of

R

A

the stream passing through it

RSN
.

being constant in X
A further im t diffi-

M
Gy

weirs and notches arises from

the consideration that the

velocity at | t of
-ﬂfmw mmﬁﬁiﬂtiﬂ

aug

nder- | Its esse

Fig. 2-DIAGRAM CF RECORDER

ject of two separate observations—an important addition to

the work involved with other forms of apparatus, where a

lin'ﬁlla reading suffices to indicate the head.
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engineers. The latter objection m of more practical

importance, and would so remain were there no simple

method available of indica iste)

by a single operation. Such a device being, however, now
removes the serious practical objection to the
otherwise desirable method of gauging by submerged orifice

| feature is the combination, l.m:n-

by means of

ting and registering the head |

their relative motion on any desired scale in a single pen or
pencil of the kind with which recording gauge apparatus is
ordinarily equipped. It will be understood that by the use
of two pencils, one fixed to each float, the head would be
measurable by the difference in the space separating the two
traces, but Dr. Tudsbery, by using one pencil on the right of
a line coupling the two floats, gets a differential motion, and
the head is measured by the space between the base line on
the drain and the pencil trace.

This contrivance enables the head, or relative water
levels, to be measured directly in a single operation, no
matter how the absolute water levels on either side of the
orifice may vary. It was originally invented for a special
purpose by Dr, J. H, T. Tudsbery, and the form in which it
has been adapted to ordinary gauging purposes by Sir \V, H.
Bailey is illustrated in Fig. 1.

The determination of the coefficients of discharge proper
to such vertical submerged orifices as are referred to, has
been within the last few years made the subject of careful
inquiry by several investigators, among whom may be
specially mentioned, Mr. T. G. Ellis and Mr. Hamilton
Smith. ' Reference to the work on ‘ Hydraulics” by the
latter engineer will convince any person of the importance
attaching to the question of gauging by means of orifices, and
of the care that has been exercised to obtain trustworthy co-
eflicients of dischargeapplicable to them. Forthe coeflicients
applicable to larger submerged orifices, such as are met
with in river, canal, and dock works, the investigations of
Mr. R. H. Rhind, published in the ** Minutes of Proceedings
of the Institution of Civil Engineers,” vol. Ixxxv., may be
consulted with advantage; whilst many valuable isolated
data are found in the pages of occasional papers and essays
treating of particular hydraulic works. : ‘

The recorder may be described as consisting of a cast iron
lathe bed on legs. It is fitted with an eight-day pendulum
clock beating seconds; the drum is 42in. in circumference,
revolving once in seven days, giving }in. to the hour on the
diagram, the drum being 14in. long, recording a difierence in
level of 2in. to the foot for a fluctuation of 6ft. Of course,
these measurements may be varied according to the delicacy
of the diagram required. Arrangements have been made for
the sole manufacture with Messrs. W. H. Bailey and Co., of
the Albion Works, Salford, Manchester, who have a number
of recording instruments in course of manufacture at present,
their design having been accepted by the Western Australian
(tovernment for tide gauges, and also by the Fisheries Com-
mission of the United Kingdom for recorders for indicating
the fluctuation of rivers, &c. One of Tudsbery's pateut
recorders has not long since been fixed at the mouth of the
river Weaver to indicate or record the quantity of water
flowing through from the Manchester Ship Canal, according
to the Parliamentary conditions,

THE COAL SUPPLY OF LONDON,

Ox Saturday last the newly-formed syndicate trading as
William Coryand Son, Limited, and embracing the following
firms : Messrs. Lambert Bros., ). Radford and Co., Beadle
Bros., Limited, J. and C. Harrison, Green, Holland and
Sons, Mann, George and Co., G. J. Cockerell and Co.,
Limited, and Wm, Cory and Son, invited a number of
gentlemen to pay a visit of inspection to their numerous
premises on the Thames, with a view to witnessing the
rapid unloading and barging of coal on the river. At
Bugsby's Hole some 750 barges, each carrying from
50 to 200 tons of fuel were moored, all either loaded
with or waiting for coal from the derricks. These interesting

appliances are nothing less than large floating vessels fitted

with complete hydraulic and electric lighting plants. One
of these derricks which was inspected is divided up into
sixty water-tight compartments, and is fitted with ten

hydraulic cranes of three different types, viz., the ordinary
swinging crane, the overside crane, and the luffing crane.
Four colliers can be worked at the two derricks at one and
the same time, and some 5000 tons of coal placed in barges
in twelve hours, each bucket of coal being weighed at the
moment of rest before tipping. Buried in the iron compart-
ment is a complete engineer’s repairing shop. Each derrick
contains—besides the hydraulic machinery, cranes, and
accumulators at either end, weighing 40 tons each—ten
boilers, for driving the machinery. FElectric current for
supplying light, not only on deck but also in the holds of
the colliers or lighters, is supplied by one of two steam
dynamos.

At Charlton the building of barges is conducted at Messrs,
Cory's works, and here the party was enabled to inspect one
of this firm's seagoing lighters, which have now been
running between the Humber and the Thames for two vears
in all weathers. These lighters have capacities varying
between 350 tons and 1000 tons each. They are built of
steel, with a water-tight compartment at either end, and are
provided with steering gear, so as to be able to take care of
themselves should they become adrift. At the Victoria Dock
one of the finest steam colliers belonging to the syndicate—
the Harpalus—was open to inspection. This vessel is 247ft.
long by 35ft. beam, 16ft. depth of hold, and draws, when
fully loaded, 16ft. 6in. She has a carrying capacity of
2020 toms, and is driven by a triple-expansion engine of
recent design. The storage capacity at these docks alone is
about 50,000 tons, and the jettiesarefitted with hydrauliccranes
for discharging three colliers simultaneously. At the entrance
to the Albert Dock Messrs. Lambert's jetty was visited, and
at Tilbury Messrs. Harrisons' new cranes, recently built by
Sir W. Armstrong, and having a radius of 47ft. 6in., were
seen at work, Altogether the associated firms have a fleet of
thirty-one steamers, ten sea-going lighters, twenty-five tugs,
1250 es, and several thousands of railway trucks,

That they have the power largely to influence the coal
market of the metropolis must be evident, and it is to be
hoped that their combined strength, together with the extra
facilities which will be available for handling the material,
will be used to reduce the enormous profits which are made
between the pit's mouth and the consumer.

Tare Civil and Mechanical Engineers’ Society ﬁ? their
second visit to the new dock of the Surrey Commercial Dock Com-
tember 23rd, and afterwards

pany on Wednesday inspected

the warehouses pum %hrn: of the company. The

new dock, when complete, will in length, and have a
. over the sill. Mr. J. Wolf Barry C.B.

ﬂ_ . uf HillciEI
'l.ti g: e nﬁinmhtn ti‘.lha new dock, I'ﬁtll. Mr. J. ' !LI.G.E.—. is
_u-%wh_m the company. e former was represented b
Mr, Wales, who courteously zhom those present over the nui

pulley, of the actual motions of two Hoate b raproduse | ork: and the latter kindly conducted the party over the grain

stores and pumping stations,
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THE TORPEDO BOAT DESTROYER DESPERATE.

A suiGHT defect having made itself apparent towards the end
of the official speed trial of this vessel—built by Messrs. J. 1.

Thornycroft and Co., Chiswick—made on September 4th, a supple- |

mentary trial of three hours’ duration was undergone by her on
Thursday, the 24th inst., the conditions being the same as those
observed on the first occasion, viz., that the boat should have on
board a deadweight of 35 tons, exclusive of her ordinary equipment ;
that six consecutive runs on the measured mile should be made at
the Maplin, during which the number of revolutions were to be
noted ; indicator diagrams taken to ascertain the horse-power
developed ; and that the consumption of coal during the trial should
be determined.

The results of the speed trial on September 4th were as follows:—

Revolutions.

Miles run. Time. Speed in knots. Starboard. Port.
min. secs,
1 A 00 wu o ew (SN0 3030 408+1
2 2 16 . L 206 408 7 4165
3 1 4 o .. HIHS 4014 3883
4 2 28 .y e 24 81 4042 4005
b 1 4b . ok 313 402 4 410°2
L ML R - e 2046 4002 .. .. 408’2
Mean speed on measured mile ., 30" 428 knots,
= = .+ three hours' run.. 830°01%

It will be seen from these particulars that the conditions laid down
by the Admiralty as regards speed, &c., were most satisfactorily
fulfilled, and the coal consumed—2-43 1b. per indicated horse power
—was actually less per horse-power per hour than was the case at
the fuel-consumption trial made in April last, and reported in our
columns at the time.

The result of Thursday's trial proved that the slight defect had
been made good to the entire satisfaction of the engineer officers
responsible for the final acceptance of the boat, and Messrs. Thorny-
croft and Co. are to be congratulated on being the first of the
contractors competing for the construction of this class of vessel to
attain the high speed reached under the onerous conditions imposed
upon them. : . _

The Admiralty were represented by Fleet-engineer W. J. Harding,
and the contractors by I]!-IrE C. W.B Keighley, the machinery being,

s usual, in charge of Mr. George Brown.
. The I?:espemm? it will be ramimbared. is the first of the batch of

J0-knot *“ destroyers ** ordered last vear by the Government, and as
she has thus been successfully tried and completed, a large addition
to the Navy will shortly be made by the firm in the same class of
vessel.

Messrs, Thornyeroft have in hand for delivery to the Admiralty
in the autumn of next year H.M.S. Albatross, the guaranteed speed
of which is to be 32 knots per hour,

COLONIAL SAMPLES EXHIBITS.

Waex noticing the first display made of the above at the rooms
of the London Chamber of Commerce in a late issue, we named
the intention to follow it by that of foreign samples from other
Colonies. A second series has now been prepared, the contributions
sent to this country for the Australian Colony of Viectoria
having been selected for this, The number of these is somewhat
restricted as compared with that supplied by the associated West
Indian Colonies ; but it, nevertheless, possesses some features of
special interest,.

Foremost among these must be reckoned the evidence afforded
by this collection of the care and forethought shown by foreign compe-
titors in adapting their exports to the special requirements of the
locality for which they are destined. There is a marked distinetion to
be observed in the character of the tools, for instance, supplied for
the Victorian market when these are compared with those shipped
for sale in the West India Islands. In the latter instance the
labour is nearly entirely that of the coloured races. The physique
of these would not be competent to the handling of tools of a very
solid, and consequently heavy character, and the German and
American manufacturers, it was evident from the character of thetools
supplied by them, had not lost sight of this fact. The conditions
of labour in Vietoria differ entirely; there, almost without excep-
tion, the handicrafts are pursued by Europeans, these, again, being
chiefly of British nationality. We find, therefore, a marked increase,
both in weight and of strength in the tools shipped from the two
countries above-named, for their use. And corresponding to that
increase there is manifest a quality superior to that of the tools
for West Indian use, this being doubtless thought to be required to
satisfy the more experienced criticism of the European workman,
Both these differences have naturally caused the prices quoted to be

raised somewhat above those cited in our first notice of these
exhibits ; but these are still so low as to render it no matter for sur-
prise that the goods meet with ready purchase. As in the case
of the first exhibits made, this second edition comprises articles of
much variety. It includes, for instance, hardware, textile fabries,
glass and porcelain, brushes, foods, seeds, and many other classes
of production. It is to the first of these items, however, that we
primarily devoted attention on the occasion of our inspection.

The article that perhaps struck us more strongly than any
other was a claw-hammer, which is stated to have a great pre-
ference in the Colony over those of British manufacture. And we
could realise readily why this should be the case. To obtain with
our ordinary hammer of home manufacture the maximum of lever-
age for the withdrawal of firmly fixed nails, it is nearly always
necessary to invert the tool, With that sent from the United
States there is no necessity for this shifting of position. In its case
the claw is not only of greater length than is usually given to the
British pattern, but it is given more prominence and a more pro-
nounced curve of form. The leverage obtainable with such a tool
must be sufficient for nearly all purposes without the inversion
above spoken of being made. These hammers, which are in all
respects strong and well made, and noticeably so in respect of their
handles, cost, landed in Victoria, 1s. 9d. each only. And as regards
this tool, and, indeed, as regards a very large proportion of the
tools exhibited generally, it is to be remarked that so high a finish
is given to them that their metal closely resembles nickel in appear-
ance. A workman proud of his tools would certainly have his eye
struck by this when selecting his purchases. Another hammer is
a steel adze-eye tool, of good quality and special shape, which is
said to secure preference. There are two qualities of this, the
best being priced at 14s. 8d. per dozen f.o.b. New York, and the
second quality at 10s. the dozen. We much admired the screw
wrenches of United States make. These were well finished, strong,
and handy in grasp, a further important feature being that their
screws were so truly cut that there was none of that loose play in
the jaws that not unfrequently gives rise to ah';g and injury to the
workmen'’s hands. These were priced at 26s. 6d. per dozen landed
in the Colony. The miners’ shovels shown are said to secure great
preference over our own similar supplies, and the price quoted for
them, 28s. per dozen f.o.b. New York, struck us as being remark-
ably low. The carpenters’' saws shown were of far better quality
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than those upon which we adversely remarked in the West Indian
exhibits ; but then their prices were double that previously quoted.
But even at that increase they were decidedly of good m{m In
other directions the United States manufacturers show strong
competition, and much notice was attracted to a small lawn-
mower suitable for family uses, which is priced as low as 8s., f.0.b.
Something of the same low-priced and light kind is a desidera-
tum among many home horticulturists in this eountry. Again
it has to be remarked that in their system of packing for sale the
foreign manufacturer is ahead of our own. Every household is a
considerable consumer of tacks,and the prudent housewife, when pur-
chasing these, would certainly be attracted by the neat little wooden
barrels in which the foreigner supplies them, these being sure
to come in handy, when emptied, for man hnmkaepiﬁpnrpm
We shall not venture to enter with any ditnil u other depart-
ium, and Hol-

ments of this show, in which Germany, France,
Austria, too, demands some attention

land are chiefly represented.
for her exhibits of such trifling but useful matters as hooks and
the eye of the seam-

eyes, so displayed as to be sure of attractin
e matter of glassware,

stress wives of our colonists. But it is in
perhaps, that the exhibit shows how severe a competitor our
manufacturers must have in Germany. Our colonists are often
““ thirsty souls,” and the replacement of b of soda-water
tumblers often constitute a heavy item of ho ing expendi-
ture. These tumblers, we notice, the German makers ply of
uite sufficiently good quality for ordinary use at 1s. 3d. ti:'mn
.0.b. Antwerp, while Belgian cut ale glasses are priced as low as
2s. 2d. per dozen under similar conditions as to shipment. It is
needless that we should enter further into particulars. We need
only say that we were much gratified to observe that on this seco:
occasion the interest taken by our own manufacturers had not
only not diminished, as compared with the first, but that even on
the first day of its opening the rooms were well attended by them
or by their representatives, these closely scrutinising all articles in
which their special interest lay. |
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THE FEDERATED INSTITUTION OF MINING
ENGINEERS,

IN continuation of the report which we commenced
last week of the Cardiff meeting of this Institution, we |
now pass to Mr. W. D, Wight's paper on

AUToMATIC VARIABLE ExraxsioNn GEAR APPLIED TO
Barascep Svipe Varve WinpiNG ENGINES.

The arrangement suggested is illustrated below, and is
thus deseribed by the author. The main valve A is of
the slide valve type, with a balance plate B on the back
to relieve the pressure of steam. It is preferably made
wedge-shaped in section, so that the steam may be
applied to the top and the
bottom of the valve, except
for the two strips of metal
upon which it slides. The
wide end of the wedge is
placed downwards. The area
exposed to steam underneath
the valve is greater than
the area of the top of valve,
so0 as to perfectly balance it.
The valve is extended beyond
the face of the ports, and
steam passages are carried ) :
through it, toallow the cut-off ElL s —=F
valves C C to encircle the =
main valve. The expansion = BB

P

F
!
(]
I

the air to fill the dash-pot. The tripping of the expansion
valve is accomplished by a projection forming part of one
of the toggle joint levers coming into contact with a stop,
the position of which is regulated by a governor set to
the required speed. It will be understood that during

steam admission the joint is always straight, and during

expansion it is always bent.

An indicator diagram, taken from a winding engine,
shows that the expansion is varied according to the load
and speed, and that even in a winding engine the speed
can be controlled with certainty. Among other advan-
tages it is claimed that the valves, having all plane
faces, are capable of adjustment; the valves, being

o

valves, of which there are
two, C C, upon each main
valve, are simply hoops
around the main valve and
sliding upon it, having the power to close the steam pas-
sages through the main valve. The motion of the valves
by means of the gear may be described as follows :—The
main valve is actuated by a spindle E F attached to an

ordinary link motion; but for the purposes of the expan-

BALANCED SLIDE VALVE

balanced, the wear is infinitesimal ; there are no additional
excentrics required for the expansion valves ; the cut-off
1s independent of the engineman, but his control is not
complicated or interfered with; the governor adjusts the
steam to the work it has to do, maintaining the engine at

KLEIN BCREEN.
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KLEIN'S SCREW AND OPERATING GEAR

sion valves, the spindle is carried through the back end
of the valve chest. Each cut-off valve has a separate
B_pilgli.g.lla D G, and toi;];?a a.raﬁ:nﬁmf;nbad to htgrﬂt main :ﬂa
spindles through tc -join , or ashort connecting
rod hinged in the middle—one end F' of the toggle being
connected to the main valve spindle, and the
to the cut-off
It will

main an

ﬁﬂm' ether, with the steam port
but when the joint is bent, the
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a constant velocity as soon as the desired speed has
been attained, by cutting off the steam earlier at each
succeeding stroke as the lessens ; and lastly, one of
the most prolific sources of loss of power in %u;gt

running winding engines is overcome, as the
pressure is inconsiderable, even when the engine is
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The meeting did not take quite such a favourable view
of the arrangement as Mr. Wight. - Turning to that
gentleman'’s other paper on
CoaL BRreAKING AND S1zI8G PLANT AT
GLYNCASTLE COLLIERY,

ANTHRACITE

we now give illustrations and description of the Klein
screens, reserving the tippler for some future occasion.
The tippler is constructed so that it travels at the
variable rates. The first 11 seconds are occupied
in inverting the full tub, the coal then commences to
fall and continues falling until the 26th second. then there
is & very rapid recovery, the final two periods bringing
the tippler to rest. : _
Turning now to the Klein screen (see engraving) it
will be seen that the triangular crank-piece C, on the
driving shaft B, is attached to the screen frame at A. At
D this crank-piece is suspended by links from the bear-
ings F. As a result of D being suspended, A describes
an oval curve, the shape of which depends on the position
of points A, B, D,and F. In order to transmit this same
oval motion to all points of the screen, a parallelogram
is adopted:—A, D, D', A’, I’ being suspended from a
bearing F’, and connected to the screen at A’. The
ints D are hung by means of the links E from the
earings I, and are connected by the tie-rod H. I, I are
connecting-rods between H and H', and H' H' are con-
nected to the frame of the screen by means of suspension-
rods K, The whole arrangement is fixed to the frame
K. The screen is fixed horizontally, but owing to the
compound link gear motion, which the diagram below
explains, the coal is gradually worked toward the
delivery end.

THE IRON AND STEEL INSTITUTE.
(By our Special Commussioner.)

Tur Ormuz left her anchorage at Bilbao on the morn-
ing of E:Ftember 5th, and proceeding at easy speed to the
westward, arrived at the second halting place of the pro-
gramme, Santander, about midday. The intermediate
coast is of a very forbidding character, with rocky slopes
rising in the peak of Cerredo to a height of more than
2000%12. within a mile of the shore, but broken at intervals
into deep creeks, or where the headlands are so placed as
to afford shelter from the prevailing westerly swell, givin
secure harbours, like that of Santona, or the smaller one o
Castro Urdiales, with its old-world castle and fortress-like
church perched on a rocky promontory, covering a narrow
anchorage, which in the early years of the century was a
well frequented sheltering place for privateers, and after
a long interval of quiet existence as a fishing port, has of
of late years again become active as a shipping place for
the iron ores, raised in the district, out of direct com.
munication with the Bilbao River. Special loading
arrangements for this purpose having been adopted, and
at other places—a notice of which will be given on
a future occasion.

The city of Santander, the most important trading
centre in the north of Spain, forming the port of
departure for the Transatlantic steamer line, extenas for
about 1} miles along the north shore of a broad, but
rather shallow bay, through which a deep-water channel
has been dredged, and the water front is faced by lines of
stone quays, allowing large ships to come alongside in

laces. Some disappointment was therefore felt, and
Emnd expression in the local journals, when it was found
that the Ormuz was not coming into the harbour; but
this ste ,hnwevﬂrdeairableitnﬂf t have been, could not be
taken, Eeca.use the only available moorings were occupied
by the guardship, the heavy cruiser Alfonso XII., and
a large troopship, about to sail with reinforcements for
Cuba, so that it was necessary to remain in the road-
stead, outside the lighthouse point, and use the tender
Bilbao for landing and embarking. Wednesday after-
noon was devoteg to visiting the town and the watering-
El-a.ua of Sardinero, in the bay, where a reception was

eld by the local committee; and the festivities were
continned in the eveni by illuminations, open-air
concerts, and theatrical ormances, the townsfolk being
Eﬂ Enthuuimtiu in their greetings as their neighbours at

a0.

Saturday, September 6th, was given up to visiting the
mineral its near the town, for which purpose the mem-
bers were divided into five groups, the three largest going
to the iron ore workings, a fourth smaller one to the zinc
ore workings of Reocin, and the last, which was exclu-

sively a ﬂe&mx e , bo the inland watering e of
Fuente anu?:ﬁ tﬁa whole being so managed as to
return to the ship about 6 p.m.

The iron ore workings are situated in two principal
localities, nmaly,cm? Hill, about 64 miles, south-
west, and the Carbarga Mountain, about the same distance
south of the town. Inthe latter, which is the more largely
developed of tha two, the ores are found in the flank of a
west, as concretionary masses and nodules i in
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train, is drawn by a locomotive on a falling

the marshy gmmd on one of the streams
flowing into Santander Harbour. Here the clay is dis-
aggregated by jets of water under pressure from 8in
hose pipes, and passed through a riddle which keeps back
the larger lumps, the fine stuff and clay going h
to the washers. These are cylinders 21ft. 3in. long.
7ft. 2in. diameter at the end, with a conical dalivarya:g,
supported on friction rollers and receiving motion by
spur gearing. The mixed ore and earth are separated by
a constant flow of water ; the former is led forward byan in-
ternal screw, which delivers it at one end, while the muddy
water flows out at the other, ing with it a consider-
able proportion of finely divided minersl, which is
collected by sizing boxes and current apparatus, and sub-
sequently rewashed, so that only about 5 per cent. is

finally lost. The bulk of the washed ore is like gravel in
size.

The six washing machines in use turn out about
306 tons of washed ore in ten hours, the yield of the
clay being about 21 per cent., exclusive of 40 tons of fine
stuff which at present escapes. The tailwater is carried
by launders to a settling ground in the marsh, where the
suspended matters are deposited, and the clean water flows
back to the river. The washed ore is conveyed by an
extension of the railway of about three miles to the
shipping pier at Astillero, at the head of the bay, where
there isa depth of 15ft. at low spring tides, and 2000 tons
can be loaded in the day.

The San Salvador Iron Ore Company's mines lie to

the east of those of Obregon, the conditions of occur-
rence of the ore being generally similar, but the work-
ings are on the southern slope, which necessitates hauling
the stuff to the washing place, across the hill. This is
done by an endless chain railway of 18in, gauge, two
miles and 66 yards long, divided by angle stations
into six sections, the load on the south side being
assisted by engine power through a rise of 345ft.
to the summit, and travelling down on the north
side 893ft. to the washing place on the low ground. The
washing plant is similar to that at Solia but somewhat
smaller, and without the separating ** grizzly.” About
600 tons of earth are washed at the works at San Salvador
per day, producing about 120 tons of ore with 57 to
59 per cent. of iron. The average yield of the earth is
6 cwt. per cubic yard.
Mines, worked by Messrs. William Baird
and Co., yield a Rubio ore with 50 to 54 per cent. of iron
by quarrying, as at Bilbao, but about 10 to 15 per cent.
of the small stuff is, after preliminary selection and
screening, washed in a paddling machine or trough
washer, with beater arms, to which the old French
name of patouillet is usually given. These ores, unlike
those of Bilbao, are products of the alteration of iron
pyrites, and not of carbonate of iron; while the pebbles
of the ore-bearing clays are probably concretions formed
on the spot, and not rolled masses.

The composition is shown by the following analyses
of a cargo of Obregon ore shipped in June, 1895, to the
Dowlais Company, per s.s. Jane:—

Dry. Mrist,
Iron ... 98 80 0d H9
Residue .. | 5 68
Sulpbhur ... 0073 .. 0 -069
Phosphorus 0-028 ... 0 026
Lime .., ... 050 0-47
Manganese 033 031
Magnesia ... trace trace

The approximate output of washed ores from the river,
adjacent to Santander, was in 1895 about 125,000 tons
from Cabarga, and 16,000 tons from Camargo, the total
export of that year from the port amounting to 203,442 tons.

The party visiting the zine mines of the Real
Asturiano Company was rather a small one, as the dis-
tance rendered an early start necessary. The first stage
to Torrelavega was travelled on a new narrow gauge rail-
way going to Cabezon de la Sal in the direction of the
Asturian coalfield. Here they were met by the general
manager, Mr. I. Buhse, and other officers of the com-
pany, and drove to the mines at Reocin, about three
miles distant. These, like all the other mineral enter-
prises in the district, are open workings on a bed of
dolomite overlying the fossiliferous limestones of cre-
taceous age, which extends nearly east and west for
about two miles, with a breadth of 120 to 150 yards, with
a southerly dip. Where least altered in the deeper
parts this dolomite carries irregular patches of sulphides,
galena, blende, and pyrites which, nearer the surface,
have been changed to carbonates of zinc and lead, and
brown iron ore. The zinc carbonate, which is the
most valuable mineral, occurs to some extent in lumps,
of a spongy texture, which only require calcination in
kilns, but mostly as a white earthy mass, intimately
mixed with clay, brown iron ore, and other matters,
rendering a complicated dressing process necessary
before it is fit for smelting. The calamine earth follows
the surface of the dolomite, which is extremely irregular,
and as it varies considerably in composition, as well as in
thickness, the workings appear to be of a very un-
systematic character, the best guide being the colour of
the ground, a whitish tint being taken as indicating the
presence of calamine. When this appears a level is

driven into the bank and timbered, rails are laid, and a
train of wagons is run in to receive the over-burden,
which is stripped and thrown down through a hole in
the roof of the level, loaded into the wagons below, and
drawn to the waste tip, the ore stufl, when cleared,
going by other wagons to the dressing floor. The work-
ings are at some height above the valley, so that the
ground can be excavated to the full depth of the deposit
without pumping. The opening left after the removal
of the mineral ground is of a very remarkable character,
it being filled with large pillars and tumbled masses of
dolomite, in which several shafts and levels, dating back
to the period of the Roman occupation, were found in
the earlier years of the working.

The dressing floor, which is connected with the mineral

18 s dr line of railway of 8ft. Bin.
1 in 50 for 2§ miles to the washing place at | is of very considerable ,inﬂ‘l'i!l;ng.qrb;lhiﬂs-
ven by a
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ings b )  sent for shi to Passages. This is
workings by a double Elﬂaﬁ' E:tharn gk gty o el Mm &
Jugging, and sluice washing plant, dr ' with the mines lying nearer the sea, but it seems lik
engine of about 120-horse power by Messrs. Tangye and | that these mines may be of considerable value at some

Co. The bulk of the material, however, being of a soft
and incoherent nature, the crushers are principally used
in the treatment of the harder rock containing sulphides.
Hhaeﬂaminastuﬂ‘reqniringonlyuizingmd; g,
while the finer earth goes in great proportion to the
slime washers, which are round bundles, the largest hal.ns
of Linkenbach's pattern, 33ft. in diameter. The finishe
slimes, however, carry a considerable quantity of brown
iron ore from which they cannot be separated, as the two
minerals, limonite and calamine, are nearly of the same
density. A proportion of small coal is therefore added
to the mixture, which is charged into a reverberatory
calciner with two beds, and after dryin%ein the upper one
is slowly heated in the lower, the air being so regulated
that when the coal is ignited it is burnt by oxygen from
the ferric oxide which becomes reduced to the state of
magnetic oxide. The capacity of the furnace is about
six tons per day. The mixture of zinc oxide and
magnetite is then passed in a regulated stream over a
number of revolving brass cylinders having a portion of
their surfaces magnetised by a series of electro-magnets
inside. The magnetic particles in falling are attracted
from the stream and drawn round on the surface of the
cylinder to a hopper placed below, where the contact
being broken, the magnetic oxide falls into a separate
huteh, while the zine oxide passes directly into another
receptacle.
A certain quantity of an intermediate product is also

obtained, this is lifted by an elevator to a pair of crushing | p

rolls, and the ground stuff passes into a Siemens
separator, which is similar in principle to that already
described, except that the separation takes place inside a
rotating ecylinder instead of outside, the separated
material being discharged at opposite ends.

The material separated isa fairly good iron ore, as shown
by the following analysis :—

Ferrlo oxido ... .o i nes wne  was  wxe. B0 88
Ferrous oxide 3 "63
Zinc oxide . 750
Lead oxide ... . 117
ese oxide _ . 0-80
Sulphur ... . 0168
Phosphorus .. 0016
BB | ooor ae wie ach hes ol s 09073
Alumina : 1416

But the finely divided condition makes in diflicult to use,
so that 10,000 tons have accumulated since the electric
separation was practically introduced.

The largest pieces of calamine are burnt in kilns very
like ordinary lime kilns. The finished mineral is sent by
a metre-gauge railway, 5} miles long, to the pier at the
mouth of the Suances River, on the coast, a few miles
west of Torrelavega, whence it is shipped to the com-
pany's smelting works in France and Belgium. The
present annual output is about 15,000 tons, derived from
about ten times that quantity of ore stufl and waste
excavated, About 600 tons of lead ore are also saved,
which go to the company's works at Renteria, near
San Sebastian,

The consumption of water in the dressing operations is
very large, about 1300 gallons per minute being required
to keep the whole plant at work, and this cannot always
be obtained in dry years. A very elaborate system of
settling ponds and reservoirs has, therefore, been esta-
blished on the hill side, about half a mile from the works,
where the water rapidly clears and is pumped back.

On the return of the members to the Ormuz the events
in the official programime were exhausted, and the subse-
quent proceedings leave little to be noticed. Leaving
Santander on Saturday evening, San Sebastian was
reached early on Sunday morning, and the day was
variously spent, either in the town, which has now become
one of the finest watering-places in FEurope, or in the
numerous picturesque places in the immediate neigh-
bourhood. Prominent among the latter is the old forti-
fied town of I'uenterrabia at the mouth of the Bidassoa,
opposite to Hendaye on the French side, which has long
been famous for its old and war-worn look, with its stately
houses deserted and abandoned. This, however, has
decidedly changed ; for though the old picturesque place
still remains, it has considerably freshened up. The
deserted houses are now exceptional, and a smart new
watering-place has arisen at its gates, while a very
common-place tramway saves the wanderer the walk of
three miles across the plain from Irun. The greatest
material advance in the district is, however, in the port
of Passages, which has been dredged and otherwise
improved so that large steamers can enter or leave at
nearly all times, and in consequence a very large part of
the trade of the north of Spain now passes through it.
On Monday, September Tth, a small number of the
members took advantage of an invitation kindly offered
by Messrs, Griffiths, Tate, and Co., to visit the iron ore
deposits at Cerain. Leaving San Sebastian early in the
morning by train on the North of Spain Railway, the
station at DBeasain, about twenty-five miles distant,
was reached at 8.30 a.n., and Mutiloa, about three
miles from the mines, by about an hour's drive.
Thenceforward the progress was mostly a scramble by
rough paths and along hill sides covered with broom and
heather, until the mines were reached, the deposits con-
sisting, apparently, of large masses of compact brown
ore, included between shales below and a limestone above,
which in places had formerly been worked for lead ores,
these latter seeming to be most abundant in cross fissures,
where the brown ore is associated with sulphate of baryta.
These original workings have been completely aban-
doned for a long time, and it is only within a few years
that it has been proposed to utilise the iron ores,
which have yielded fairly good results upon the trial
cargoes selected from the waste lying about. For
commercial working it would be necessary to esta-
blish a communication by ropeway and light railway
with the main line at Beasain, whence the ore could

future tine when those more favourably placed have been
exhausted. The situation in the heart of the mountains
dividing Guipuzcoa from Navarre is a very striking one,

and the interest of the locality, together with the fine
weather and the excellent viﬂ;n for refreshments made

by the entertainers, combined to render this one of the
pﬂmﬁeat of the visits made during the trip, although it
was certainly the most tiring one. The party returned
to San Sebastian in the evening, remaining there for the
night, the Ormuz having left for San Jean de Luz, where
they rejoined her the next day.

Saint Jean de Luz is an artificial harbour formed by
moles extending from the shore on either side, with an
isolated breakwater, like that that of Plymouth, in the bay
between them; the nature of the entrances and the
ground inside, however, not being such as to induce the
captain of the Ormuz to &o into the harbour. The ship,
therefore, remained in the o bay, favoured by con-
tinued fine weather, although there were not wanting
indications that the stay could not be a very long one.
A visit to the Forges de I'Adour, near Bayonne, which had
been proposed for Wednesday afternoon, was therefore
arranged for the morning of that day, the ps
leaving the ship early by rail to Bayonne, and thence
driving about three mﬁea along the right bank of
the Adour to the works at Le Boucau. These works
form a branch of the Saint Chamond Company
of St. Etienne, or to give the full title, the Com-
ie des Haut Fourneaux Forges et Aciéries de la
Marine et des Chenius de Fer, which succeeded the old
firm of Petin Gaudet and Co. They are essentially steel
works, using both the Bessemer and Siemens processes,
with the peculiarity that none of the materials used are
obtained on the spot, the ores being brought from Spain,
and the coal from England, the latter being coked on the
spot in Coppée ovens, the coking gases and those from

e blast furnaces being nearly sufficient to supply the
whole of the steam power in use. The three blast fur-
naces of 67ft. by 161ft. of the Buttgenbach form, with the
churqing platformus, and other top fittings carried by
iron lattice pillars independent of the slack, make Bilbao
and manganiferous ores from mixtures of between 60 and
70 tons each of pig iron, whose composition varies within
the following limits :—

Carbon 36 . 38
Manganese 20 2D
Silicon 1D 20
Phosphorus 09085... .. ... ... 040G
Sulphur D o e

The steel-making appliances include three 9 -ton
Bessemer converters and two 15-ton Siemens furnaces, of
the original pattern. The range of products is a very
wide one, from extremely soft iron of Swedish quality,
used by the local smiths and agricultural implement-
makers, to rails with 0'7 to 0'8 carbon ; the latter being
required by the Chemin de Fer du Midi, which is one of
the few foreign companies that still adheres to the double-
headed chair rail, and with it a steel spring key instead of
the ordinary wooden one. The manufacture of these
keys was seen by the party. They are made of strips of
0'4 per cent. carbon steel weighing one kilogramme,
which are bent by special hydraulic machinery into
a flat ring of the same form as the wooden key, each
one being tested by a standard length of rail and chair
before it is sent away. Tire-making by the Petin Gaudet
method was also seen. In this the ingots are cast nearly
spherical, in order that any blow-holes may be localised
on & point at the top of the mould. These are flattened
to cheeses under an 8-ton hammer, opened out by two
blows of a conical point on the top of one of 15 tons,
which gives a double conical aperture, by which any
unsoundness of the surface is driven into the inside,
where it subsequently disappears when rolled in the tire
mills, The substitute for Swedish iron previously alluded
to is a dead, soft material, containing only 0:08 per cent.
to 0°10 per cent. of carbon, and proportionately as small
amount of manganese and silicon. It is made in the
open-hearth furnaces from pure hematite pig upon a
basic lining, a small quantity of lime being used in addition
to ore for softening. Other specialities of more general
interest made at these works are alloys for special
steels, such as ferro-chromium and ferro-tungsten. The
former is regularly produced with from 65 per cent. to
67 per cent. of chromium, and the latter with 50 per cent.
of tungsten, scheelite or calcium tungstate from Greece
being used as a source of tungsten. This visit, which
was well attended, was in every way a most agreeable
one, as although M. de Montgolfier, the managing director
of the company, who had intended to be present, was
kept away by an unforeseen business necessity, M.
Magnin, the director, and M. de Tang, the sub-.
director, of the works, spared no pains in giving infor-
mation and explanation upon all points when such infor-
mation was desired.

On the return of the party from St. Jean de Luz it
was found that the weather no longer gave any promise
of allowing the shi}) to stay till the following day, so
that when the last of the passengers had embarked pre-
parations for departure were made, and the Ormuz left
the bay at 7.30 p.m. on Friday, meeting the promised
sea disturbance the next day, which, however, did not
prevent her arrival at the Nore in forty-eight hours. The
landing was effected at Tilbury by 9.30 a.m. on Saturday,
and about an hour later the whole party dispersed, carry-
ing with them the recollections of an extremely successful
and pleasant meeting.

Tue Imperial Tramways Co., which owns the Middles-
brough tr“m‘f“ﬁ:! is proposing to make such alterations as will
admit of their being worked by electricity. At Hartlepool tram-

way traction by electricity has already been adopted, and is work-
ing successfully,
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employers for some concession, well, the Amalgamated Society ’ : 3 INERAT, YD
LETTBRB_ TO THE EDITOR. does not do so, and in evidence of this, let ** Erector” refer to the THE I.HU:;:" ,\,{ ,UA‘L‘I ’{::};} 15};}5{}%&@ .,‘:TRELL
(Continued from page 340.) recent circular addressed to the employers in the Manchester dis- OF {“ILH**{—‘HA‘I‘ ' VOL : ’ s .
trict for an advance in wages ; where is the threatening attitude| OTHER DISTRICTS.
A PHYSICAL MATHEMATICAL PUZZLE, there ! On the contrary, it was ::r.:urtmusl to aIdEmEﬁ' as admli]ttad (From our own Correspondent.)
: e bk 1 Yl S o s by the employers th lves in their reply. quite ee that a : ) L :
SIR,— Wil * Paste Pot” kindly let me know—privately il he ﬂt};'ikﬂ iz ﬂ.i] I[;'E'ﬂﬂt umfx:lt]iﬁactsnr}' way nflsgttlingldisp::tgrma, but at | O~ the 28th ult. a meeting of the sub-committee of the Midland

prefers it—who told him of the puzzle described in his letter of
the Slst ult. ! 1 do not claim to be the inventor of the trick, but
oddly enough | have, during the last thirty years, shown it to
many persons at home and abroad, and it was novel to them all.
After the manner of apprentices I once laced up a driving belt
with a half twist in it; and, seeing that both sides were thus
brought into contact with the pulley faces, it gradually dawned
upon me, I suppose, that such a belt had only one edge and only
one surface—a peculiarity not noticed by your correspondent ; and
no one that I know of has turned this to account, except Beau-
champ Tower, who, soon after he heard of the half-twist bands,
constructed a 32ft. slide rule within an 8ft. box ! 1 cannot remem-
ber who suggested to me, if anyone ever did, the cutting of these
bands or rings, nor how, when, or where I first cut them. Perhaps
I read of them in some French book as old as the hills. But,
returning to ‘‘ Paste Pot.” Had he persevered with the half-
twist ring which became ‘‘ double the size and half the width,” he
would, on balving the width again, have obtained something more
comical than what the whole-twist ring gave him ; and it requires
plenty of time and a very clear head to solve mentally the ring
problem in its more complicated forms. Take several strips of the
following widths, lin., 14in., and 2in.; make some of each into
rings, having a half-twist, a whole twist, a twist and a-half, a
double twist, and so on ; then imagine the result of cutting the
rings so as to make other rings only lin. wide—that is, & half, a
third, or a quarter of the original widths ; and try to think what
would happen if the rings could be split instead of cut ; and finally
consider the effect of cutting and spﬁtting combined.

Wy, H. Massgy,
Twyford, Berkshire, September 23rd.

FOR THE BENEFIT OF THE ARTISAN.

Sii,—In your issue of the 18th, a letter appeared, entitled ‘‘ For
the Benefit of the Artisan,” in which the writer endeavours to show
that trade unions, instead of being useful to the working man, are
absolutely the very opposite ; he is, in fact, standing in his own
light by joining one. e first part of his letter is devoted to an
inquiry into the financial position of trade societies. Let us see
what he says.

If a member gets into arrears with his contribution, he becomes
out of benefit. Quite so, But the same can be said of any society,
whether trade or a friendly society pure and simple ; and insurance
companies are even more keen, as your correspondent admits, so
in that respect they all stand on a level. As to a member not
knowing what contributions he will be called upon to pay, I say he
does know, for they are practically constant, or, at any rate, flue-
tuate but a few pence. occasion might arise when 1t is a little
difficult to m the contributions, it would appear rather
hard lines for one tolose the money that had been paid in for years,
parhlg ; but, 1 ask, is he lesseniog his difficulties by failing to do
so ! He is increasing rather than decreasing them, for his trade or
friendly society is very often his only support in times of trouble,

Insurance companies do not offer the same benetits for a smaller
subscription, as he will find on referring to a prospectus of any
insurance company. The benefits offered by a good trade society
will compare favourably with any friendly society or insurance
company in this country, and the subscriptions as well. Then in
regard to superannuation, the trades unions have the advantage,

«for supposing a man joins at twenty and is superannuated at fifty-
five, he has paid in a sum of about £180, and leaving out of con-
sideration that he may have received sick or out-of-work pay in
the interim, where is the insurance company that will pay a weekly
sum of 9s. per week during the remainder of one's life for the
above £180! As to an artisan buying shares in engineering con-
cerns or building houses, it is too ridiculous to entertain.

According to your correspondent, a large amount of money is
spent on men who live on the society., It is obvious that an
organisation of any kind must be administered, and in mﬂuunm
a ccrtain amount of expense is incurred. DBut those whose duty it
is to so administer do real work, and must be paid in the same way
that any other workman expects to be. There are about 80,000
members in the Amalgamated Engineers, and out of that number
only twenty obtain tﬁir livi y doing the society’s work, so
there cannot be much to grumble at on that head.

Dealing with the second of his letter, your correspondent
says that the Amalgamated Society was not originally a fighting
body. The policy of the society to-day and that of fifty years ago
is, of course, d.igrant; but that is due partly to the employers
themselves, and partly to the fact that political and social Lgnught.
has undergone a great change during that time, What satisfied
men years ago does not satisfy them to-day, and it is this
feeling of dissatisfaction amongst the working class of this country
that has placed it in the van of civilisation, progress, and reform.

That the original members of the society were picked workmen
I do not wish todeny, but I do deny the statement that no regard

is taken of the abilities of candidates to-day, because every young

man proposed is, or gives promise of ing, an efficient work-
man. Artisans of tﬂ-ﬂl{ may not be as all-round men as

they were years ago; but they are quite as valuable to an em-
&onor from the fact that they have become lists, as it were,
one particular branch of trade, and as such have greater wage-

power. There is a higher class of engineering work being
tu out of this country than ever there was before, and it is
being done, not by the old-fashioned mechanie, but by the more
modern one—the one, in fact, that is looked down upon by men
who learnt their trade forty years ago.

Whether there are better men out of the society than in is a
question I cannot answer ; but this I do know, that most of the
good jobs in engineering workshops in our town are all held by

men,

Many men have left the society, it is true ; but it is only fair to
say that large numbers of them have sought re-admission. They,
at rate, have not found contentment, nor do they think their
ﬂ:% contribution badly invested. Moreover, there are large
numbers of elderly men continually j
been members of trade union ; these
~ have made, and at the last hour, so to

see the error the
S

on the society,

s thrangz-
; so far, however, as the Amalgamated
can truthfully say it is reduced to a

am.
modern mechanic demonstrates his gullibility of intellect by

it. There may be a certain amount of
but it is not confined to trades unions alone, it abounds
Ay

trade vnion, and the
not the non-unionist !

—men who have never |

present it is the only weapon of defence that working men have.
Can ‘A Non-unionist Fitter"” suggest anything else, and what
are the peaceable means to which he alludes! If he has
solved the great labour problem, let him give us the solution, and
he will be hailed as one of mankind's greatest benefactors. Em-
ployers are to blame for the modern trade unions, and not the men ;
they resort to them in self defence. Who then can blame them '
Gorton, Manchester, September 22nd. A UNI10N18T,

LARGE COUFPLED WHEELS.
ik

Sirk,—M. Camille Barbey—page 263—says I have made “a
slight mistake” in writing that the new North-Eastern engines
are ‘‘the first successful ones with so large a diameter of coupled
wheels " as 7ft. 7in.

If he will pardon my saying so, the **slight mistake " is his own.
I perfectly remember the engines on the Chemin de Fer de I'Est with
coupled wheels 2300 mm. in diameter, but the dimensions given
by M. Barbey himself show that their wheels were 7 mm. smaller
than those of the new North-Eastern engines, and, if they were
“* successful,” why have 42 of their number been altered as he admits
by *‘ having been reduced afterwards to 2100 mm. = 7ft.!"

September 12th. CHARLES ROUS-MARTEN,

LAUNCHES AND TRIAL TRIPS.

THE Gaika, the second of the three new steamers being built for
the Union Steamship Company, by Messrs, Harland and Wolff, of
Belfast, for the South African Trade, was lannched on the 22nd
inst. The Gaika, like the Gascon which was launched last month,
is of over 6000 tons gross measurement, and will be propelled by
twin screws driven by triple-expansion engines. The third steamer
of this class, the Goorkha, will be of similar dimensions.

On the 23rd inst. Messrs, Ropner and Son, of Stockton-on-Tees,
launched a steel screw steamer of the following dimensions, viz.:—
Length between perpendiculars, 300ft.; breadth, 43[t.; moulded
depth, 19ft. 8in., which they have built for Messrs. James A. Wood
and Co., of West Hartlepool. The steamer is built on the part
awning decked rule, with poop and raised quarter-deck, her dead-
woight ing capacity being 3800 tons on 18ft. 8in, The saloon
and cabins for captain and officers are fitted in the poop, the
engineers’ accommodation being amidships, She is built on the
web-frame principle, leaving the holds entirely clear for cargo, and
carries her water ballast in a cellular bottom and in the after peak.
All labour-saving appliances are fitted for the economical working
of the steamer, u.ncr also for the expeditious loading and vnloading
of ca She has steam steerirg gear amidships and screw gear
aft, four powerful steam winches, two large donkey boilers, direct
steam windlass, stockless anchors, &c¢. The engines will work up
to about 900 effective horse-power, and are by Messrs. Thomas
Richardson and Sons, having cylinders 214in., 35in., 5%in. by 39in.,
steam being sup][:liﬂd by two large steel boilers working at 160 1b,
pressure. As the steamer moved away the name of Suningdale
was given to her by Mrs. T. N, Alexander, of Harbour View,
South Shields. ‘

On Saturday, the 26th inst., the steamer Tadorna, which has
been built by Messrs. Wigham, Richardson, and Co, for the Cork
Steamship Company, of Cork, went for a very successful trial trip
off the Tyne. The vessel is built of steel, being 255ft. in length
by 33}ft. beam, rigged as a two-masted schooner. She has very
comfortably fitted accommodation for a limited number of

engers, and has complete arrangements for working the cargo,
including four steam cranes and two steam winches. The engines
and boilers have also heen constructed by Messrs. Wigham,
Richardson, and Co., and on the trial trip worked without the
slightest hitch, giving satisfaction to all concerned and driving the
vessel at a of about 12} knots. The trial trip was attended
by Mr. F. C. Kelson, of Liverpool, the superintendent engineer
of the Company, and Captain Hore, their commodore captain, as
well as by Captain Booth, who will take command of the vessel,
and Mr. J. Denham Christie, of the builders’ firm was al=o

present.

NEWPORT HARBOUR COMMISSIONERS'
WEEELY TRADE REPORT.

Fair attendance on 'Chapge. Shipments of steam coal for the
past week were fully up to the average, and with moderate
weather a very emand may be expected. Prices are without
change. The demand for house coal continues good, but the
weather has interfered with arrivals of shipping. Pricesare firmer,
Tin-plates in nnlf moderate demand. The iron and steel works
are all fully employed. Iron ore advancing in price.

Coal: Best steam, 8s. 3d. to 8s, 6d,; seconds, 7s. 9d. to 8s,;
house coal, best, ldl.; dock screenings, 5s. to bs. 6d.; colliery
small, 4s. 6d.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. 1
iron: Scotch warrants, 46s. 1ld.; hematite warrants, 47s. 2d.
f.o.b. Cumberland ; Middlesbrough No. 3, 358s. Zd. qrﬂm 6
Middlesbrough hematite, 45s. 3d. Iron ore: Rubio, 2, 0d,
Tafna, 12s. Steel: Rails, heavy sections, £4 105s.; light ditto,
£5 10s. f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d.;
Siemens tin-plate bars, best, £4 15s,; all delivered in the district,
cash. Tin-plates: Bessemer steel, coke, 9s. 0d.; Siemens, coke
finish, 10s.; ternes, per double box, 28 by 20 ¢, 18s. 6d. to
21s. Pitwood: 15s. 3d. London Exchange telegram: Copper
I£4F 15s.; Straits tin, £56 18s, 9d. Freights have a strong upmt!

tendency.

THE

AMERICAN NOTES.

(From our own Correspondent.)
NEw Yorg, September 2ird.
ALl developments point to an increase of pig iron stocks in
November Decem

that way. Brokers and buyers do not think matters can go on in
this way much longer. Prices are abnormally low stocks
dangerously light. Of course, winter is coming, and this forbids
the undertaking of important work and enterprises in a large
section of the country, Be it remembered, in sizing up possibilities
and probabilities on this side of the water, that we have been

in the of m, left

s | i

in the trade papers also point |

Iron and Steel Wages Board was held at Dudley for the rurpme
of receiving the accountants’ certificate, Sir Benjamin Hingley
presided. The certificate was to the effect that the average selling
price obtained by the twelve selected firms for bars, sheets, plates,
hoops, and strip, in July and August, was £5 15s, 5 07d. per ton.
The average selling price for May and June was £5 13s, 8d.; for
March and April, £5 15s, 4°84d.; for January and February,
£5 16s, 802d.: for November and December last year,
£5 15s, 3 ‘08d.; and for July and August, 1805, £5 10s. 3d. Thus
there is an advance of 1s. 9d. on the previous two months’ average,
and an advance of s, 2d. on the average of the corresponding
period of last year, This is considered very gratifying, though it
does not alter the rate of wages, which will remain at 7s, 3d. per
ton for puddlers, and millmen’s wages in proportion, from October
ord to December Hth next.

Considerable interest was manifested on 'Change this—Thursday
—afternoon in the agitation of the iron workers in the West of
Scotland for an advance of wages and for the formation of a wages
board for Scotland, instead of continuing to have wages regulated
by the English sliding scale. Iron and steel masters here, who
suffer severe competition from the West of Scotland works, would
be only too pleased to see wages advanced over the border, as, of
course, the effect would be to increase ironmasters’ costs, and so
perhaps lessen the present competition. It is the North of England
Arbitration Board, not that in the Midlands, by which Scotch
wages are at present regulated, and to ironmasters in this district
the demand of the men for a separate board seems entirely
reasonable,

Making allowance for the suspended animation which generally
characterises the market at the close of the quarter, the state of
trade is sound and promising.

All the mills and furnaces are making full time at the comple-
tion of orders for the quarter,

In finished iron, marked bars are £7 to £7 12s, 6d.; merchant
bars, £6 to £6 10s.; and common bars, £5 7s. 6d. to £3 10s.
Black sheets are £6 12s, 6d. doubles, and £7 15s. lattens. Tube
strip is £5 10s, to £5 12s. 6d.; thin strip, is £6 ; hoop, £06 Js. to
£6 10s.; galvanised sheets are £10 5s. to £10 10s. for 24 gau%t;.
delivered Liverpool ; angles are 45 10s.; stamping sheets, £9 10s,
to £10 ; and nail rod, £6 10s, to £6 15s.

Steel is a large output, and sale is brisk at £4 53, to £4 7s, 6d.
for Bessemer Illzﬁuuma and billets ; £5 for Siemens best billets ; and
£4 10s. to £4 12s. 6d. for ordinary billets. Steel bars are £6,
sheets £7, and angles and girders £5 12s, 6d.

Pig iron is in sale. Staffordshire all mine is 53s., part mine
40s. to 42s, 6d., and cinder E:g‘ 36s. 6d. Northampton forge is
40s, to 41s., Derbyshire and North Staffordshire 11s. to 42s., and
Lincolnshire 45s.

The export business of the general metal trades of Birmingham
kee . Australia and New Zealand merchants report a
marked recovery of trade recently in those colonies, and especially
New South Walesand Westralia. There is also rather more doing
in Southern Australia, where the fruit and wine trades are rapidly
expanding. The shortness of the wool clip in the older colonies
is not favourable to commercial ﬁrnﬂpﬂetu there in the near future,
but for the moment there is little to complain of, except, perhaps,
in regard to galvanised roofing orders.

Galvanised sheets of an inferior kind have been in rather
active request of late for various parts of South Africa, but a good
many of the orders have fallen to German makers. On better class
sheets, as well as roofing and bridge work, English makers con-
tinue to hold their own in South Africa, as well as in India and
Australia.

Some of the South American markets, and especially Argentina,
Chili, and Colombia, are sending in good indents just now for general
metal wares.

The prospects of the welded steel tube trade continue wonder-
fully good. At the annual meeting of the Star Tube Company,
Birmingham, to whose declaration of a 400 per cent. dividend I
referred last week, the chairman said ‘‘that the tube mill had
worked night and day from the time the company was formed,
and there was every chance of it continuing to do so for a very
long time. Though their financial year was still very young, they
hnf already booked considerably more orders than the total turn-
over of last year, and they were accepted at greatly enhanced
prices. They hoped, therefore, that with an increased turnover,
advanced prices, and the cheaper means of production which they
were continually finding out, the results of the ensuing year would
be almost as satisfactory as the past. They knew that many
companies had been started in the tube trade. Some of them
would never make a good tube, if tube at all. Many had been
over-capitalised, and so forth. They did not fear those companies
in any shape or form, The three tube companies which were work-
ing in friendly consort would be in the front row whatever the
competition might be. No matter what the bicycle trade might
come to, there wa:lf)lenty of scope for the welded steel-tube trade,
and they were daily finding new uses for it. It was astonishing
what large inquiries they got for tubes for engineering, marine,
and many other purposes,” It was claimed b Ezﬁlecgmnt speakers
that last year's success was without a parallel in the history of the
citi of Birmingham.

dividend of 20 per cent. has just been declared by the Joint-
less Rim Company,

A machine, which should be of great use to carriage builders
and other manufacturers, is West's patent er tire-sctter, of
which a first IFEI:HE demonstration was given this week at 76, Brad-
ford-street, Birmingham. It iz intended to give an alternative to
the usual shrinking-on process. In the fixing of the tire no heat is
required. The tire, instead of being made under size, is made so
that it will just remain in position on the wheel, The wheel is then

fixed on a steel table,and pressure being simultaneously applied at
every point of the periphery, the tire is compressed until it takes
a firm hold. The com on of the tire is effected by a number

of segmental pieces, which can be changed to get the right curve
for varying circumferences. These segments, of which there were
a;ghm in the machine exhibited, rest upon slidi each
of which is moved radially inwards by an hydraulic cylinder, the
fixed piston of which rests against the outer weldless steel ring,
:hinh takes the ltrﬁndwh;q ltha lmhim is at wuﬁk.f Ejth a
-horse power e and a e-plunger pump, each o -
ments can be ﬂ:mmn.f :m. :E . of ﬁﬁymﬂ—ga

total for the circumference of
A resolution was at the last meeting of the Walsall
Chamber of Commerce to the effect that a light railway or tram-
:;g the i -road, from Walsall to Perry Bar, is
esirable, But other speakers favoured the idea, and the reso-
lution was rejected, an amendment being carried that the matter
should be for further consideration. One of the
speakers that from his ex ce in America he was sure that

property along the route

NOTES FROM LANCASHIRE,

> (From our own Oorrespondents.)
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are alto-

ments so fully qn&l:tmﬂma forward, that they |
gether unable to en further orders that might be secured,
simply because they cannot undertake anything like early delivery.
It is needless to t out that a strike 1n the engin trad
under such as the above, would be mmdlluh'om,nn
the men are apparently taking advantage of their position for en-

mmm&rnrﬂﬂhanu M:thuyhﬁ
nlmhor ignored the employers' s tion tations
sh be appointed on ﬁthﬂr,ﬁ.;to ss the w matter
with a view toa friendly settlement.

Business generally on the Iron Market here continues only slow,
and although there was a fair average attendance at Tnesday’s
'Change meeting, no inquiries of any moment were . {n
pig iron local users are mostly well covered, or just for the present
cautious about buying in view of the unsettled ountlook in the
engineering trades, and transactions for the most part are limited
to comparatively small quantities, Makers do not give way, as
they are generally well sold, and comparatively independent about
further immediate business ; hut merchants are low sellers, and in
the open market prices are being cut up by cheap second-hand
parcels, chiefly of Scotch iron, which since the excessively low
sales refer to last week, have been offering more freely.
Local and district makers, although not booking many new
orders just at present, are, on the small sales put thro
mh;shthm full rates, which, remain at 46s. 6d., less g}

ire ; 43s. net cash for Lincolnshire; and 45s. 6d.
47s. net cash for Derbyshire foundry qualities, delivered Man-
chester, with forge numbers averaging 44s., less 2} for Lancashire,
and 42s, 8d, net cash for Linco delivered Warrington. In
outside brands Middlesbrough also continues very firm, makers of
good brands still quoting 47s. 1d,, whilst merchants are generally
asking 46s. 7d. to 46s. 10d. net cash for foundry brands
delivered by rail Manchester, with 44s. net, the quotation delivered
Ship Canal. Scotch iron, im-ﬂur, is obtainable at considerably
under makers' quotations ; odd Is of Glen ock have been
offered, delivered Ship Canal, Manchester, at 47s. 104d., and can
be bought delivered lLancashire ports at 45s. 10id.; whilst 46s.
net prompt cash, delivered ports, represents an av figure at
which orders could readily be placed, both for nging'ton and
Gle ock in the open market.

A fair demand still comes forward generally in the manufactured
iron trade, with prices strong. Lancashire are hardening to
£5 12s. 6d. on inland sales, although £5 10s. is still a minimum at
which they can be ba;tlﬁht, with shipping prices firm at £5 12s, 6d.
f.o.b. Liverpool. North Staffordshire bars still average £5 12s, 6d.
to £5 15s.; sheets are steady at £7 bs, to £7 10s,; and on hoops,
although only a slack business is reported, there is no change in
quoted list rates, which, for delivery Manchester district, remain
at £6 2s, 6d. for random to £6 7s, 6d. for special cut lengths, with
2s, 6d. less for shipment.

Nut and bolt makers are kept very well employed, and have, in
some cases, advanced their list rates £1 per ton.

In the wire-netting trade, which for the eight or nine
months has been exceedingly busy, instead of the falling off which
is usual at this time of the year, increasing activity, if anything,
is reported. Even in the home trade, considering the season, there
is an unusual demand, and the shipping business is so exceptionally
brisk, that many firms are unable to quote for further deliveries
this year, Iarge quantities being exported to the colonies, especially
Australia. This large demand for netting has necessarily caused a
correspondingly heavy consumption of wire, and a rapid upward
move in prices,

The position as regards the steel trade is without material change.
Good foundry hematites are still quoted 57s. to 57s. 6d., less 23,
but merchants would sell at under these figures in the open
market ; steel billets remain at £4 6s, 3d. to £4 7s. 6d, net cash,
and bars, which show no appreciable improvement, are still obtain-
able a trifle under £6 per ton. Steel boiler plates are perha
rather stronger, and moderate sales have been made for delivery
in this district at about £6 5s. per ton.

The wages question in the engineering trades of this immediate
district has taken a more serious turn than was at first antiapated ;
it was thought that after the employers had practically thrown
out the suggestion that deputations might appointed on
either side amicably to discuss the whole matter, the Joint
Committee representing the various trades union organisations
would, in all probability, fall in with this view. The action taken
by the Committee, however, now practically destroyed any hope
of an amicable settlement. The reply of the employers, of which
I gave the full text last week, was considered at a meeting of the
Workmen's Joint Committee, but ultimately the following resolu-
tion was passed :—"'' That unless the request for a 2s. advance In
wages, contained in our circulars of August 25th and September
12th, be conceded on or before Saturday, October drd next,
the whole of our members be withdrawn on that date.” The
ballot of the workmen which followed, and which resulted
in an exceptionally heavy poll —in fact, as 1 understand,
much larger than the officials had anticipated — confirmed,
in the most emphatic manner, the resolution passed by the
Joint Committee. The effect of this decision will be that
unless some amicable arrangement, which is not at all probable, is
in the meantime come to, the workmen thrmﬁggut the engineer-
ing trades of this district, numbering about , will cease work
at the close of the present week, and will be followed on Monday by
a similar strike of the moulders, to the number of about 1200, whose
demand for an advance is of course involved in that of the engi-
neers, as any action the employers may take must necessanly
govern the wages in both departments.

The formal notification of the decision come to by the workmen
has been forwarded to the local secretary of the Employers'
Association, which is acting on behalf of the general engineering
trades of thedistrict, and a special meeting of the employers has
been convened for to-day—Friday—to consider what further reply
shall be forwarded to the men. In the course of interviews I
have had with one or two of the leading representatives of the
engineering trades, they expressed themselves quite as determined
as ever to resist the advance, the demand for which they considered
altogether unjustified on the part of the workmen. The action
which several of the principle firms may take will, however,
largely influence the other employers throughout the district.
It 18 admitted that in the case of one or two large concerns,
mainly engaged on specialities, the advance may be conceded.
Their possible action has, however, to some extent been discounted,
and even in the event of these firms giving way to the demand of
the men, the other establishments who signed the general under-
taking at the last meeting of the employers will, in all probability,
hold out ; but any further breaking away on the part of engineer-
ing establishment, of importance could scarcely fail in enabling the
men to secure the advance in wages which they are demanding.
As I have already intimated the advance of 2s, per week demanded
by the moulders—whose notices to cease work 1n the event of its
not being conceded practically coincide with the threatened cessa-
tion of work on the part of the engineers—will follow the course
of events in the engineering trades question, and any decision the
employers may come to at their meeting to-day (Friday) will
govern the action t« be followed both by them and the foundries
with regard to the wages of the engineers and also the moulders.

Although there have been at various times isolated disputes
affecting individual firms, it 1s many years since the Manchester
district was threatened with so serious a labour conflict as the one
now impending. The workmen, in their circular requesting an
advance, drew attention to the fact that there had been no move-
ment in wages for more than twenty years, and an official repre-
sentative of one of the trades union organisations informed me that

it is now nearly forty years since there was any general wages
strike in the Manchester and district engineering trades. 1t will
therefore be in every way deplorable if this long immunity from
any serious friction between amﬁluyam and employed should be
broken through just now, when the engineering industry is emerg-
ing from a long period of depression, and reviving activity 1s
promising an encouraging outlook for the future.
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The Portable Buil and Construction Co. has d an
extensive new works Manchester, where it will future
manufacture the whole of its lpomli'ti- in portable buildings,
mmhmmhlu, coach-houses, hu-ydu-bm;n{::.

There is no real improvement to report in the coal trade,
The better qualities are beginning, to move off rather
more freely for domestic p but not yet in an like suffi-
cient quantity to keep pits on full time, and stocks go on accumula-
ting at many collieries, whilst most of them are not ing above four
days per week. Prieu‘llthangh tending to rather more stead
remain without w le change. The market for common
coals, suitable for making, steam and general man re-
quirements, is much as reported for some time past, supplies continu-
ing in excess of demand, and prices aztnmolgd A steam
and fnrgamlunutnanﬁi:z:m than 5s. 6d. to 6s. per ton, at
the pit mouth. Engine ¢ of fuel are more plentiful, but any
large surplus of supplies is chiefly in the inferior qualities, the
better sorts still, in most cases, moving off readily, and fetching
from 4s. 3d. to 4s, 9d.; common slack, however, is offered very
low, and inferior sorts are obtainable at 2s. 9d, to E'.h., with medium
qualities 3s, 3d. to 3s. 6d. per ton at the pit mouth.

In the shipping trade, there has been some improvement as
regards the weight of business coming forward, but none whatever
in prices, which continue very low, 6s. 9d. to 7s. being the full
ave figures for ordinary steam coal, delivered Mersey ports, or

ester

Manc Ship Canal.

Barrow.—In the hematite pig iron trade business keeps very
steady, and prospects continue good and bright. Not only is an
active winter assumed, but the forecast for next year indicates a
continuance of briskness and activity. Consnmers are asking for
full deliveries, and speculators and merchants are good hzan.
Prices are exceedingly steady, and makers are still quoting 48s. to
49s, 6d, for mixed emer numbers, net f.0.b.; while warrant
iron is quoted at 47s. 24d. net cash sellers, 47s, 2d. buyers. The
trade doing is almost wholly in Bessemer qualities, and little is
doing in forge and foundry iron. There are thirty-six furnaces in
blast, as compared with thirty in the corresponding week of last
year. Stocks show a decline on the week of 925 being an
increase since the h-aginnin&cg the year of 12,888 tons. e stocks
in hand now represent 302,063 tons,

The iron ore trade is busy only in best qualities, and for these
there is a bigger demand than supﬁljr, so that the trade doing in
Spanish ores remains steady and full, prices for the latter ranging
from 12s, to 12s, 6d. net at West Coast ports. Native ores are at
10s. for ordinary qualities, although some sales are noted at
slightly lower prices, and 12s, to 14s, 6d. for best descriptions.

very y demand is noted for steel of all the descriptions
manufactured in this district, but the most notable demand is for
heavy steel rails, which are in large inquiry on home, continental,
and general foreign account, and prospects point to a continuance
of activity in this branch of the stee trade, as the consignments
required by users are on a large scale, and important railway
extensions are in p throughout the world., Now-a-days
however, British makers have to compete for the foreign and
colonial trades with the Continent and even with America.
- Local makers, however, can maintain combination rates at
£4 12s, 6d. to £4 lﬁwr ton, net, f.o.b., for heavy rails, as they
are so well sold forward, and see such of a continu-
ance of orders, More 18 being done in steel shipbuilding
material, and the requirements of shipbuilders and engineers seem
to be on the increase, The heavy plate mills are especially busy,
and a good demand 1s still maintained for heavy steel castings.
Hoops and billets are not in as brisk a demand as they were some
time ago, but makers are busy and likely to be for some time.

Shipbuilders and marine engineers are in need of new orders,
and are busy tendering for some good orders, as well for the
Admiralty as for commercial owners. The engineering trade is
fairly well employed at present, but new work is required to keep
up the present activity.

The coal and coke trades show no change, but it is noticeable
that although the consumption of coal is on a comparatively large
scale, prices are vory low, and competing colliery proprietors com-
piain of the difficulty they have in securing a profit out of the
sales they make. The coke trade is steady, and the chief supplies
still come from Durham, but the Burnley coke owners are getting
a fuller output than of late, and large supplies are coming to the
Barrow works from this source., Prices of coke are firm,

Shipping is steadily employed. During last week 5866 tons of
pig iron and 8781 tons of steel were shipped from West Coast
ports, as compared with 6999 tons of pig iron and 4492 tons of
steel in the corresponding week of last year, being a decrease of
1133 tons of pig iron, and an increase of 4289 tons of steel. The
shipments this year to date total up to 240,160 tons of pig iron,
and 366,150 tons of steel, as compared with 223,699 tons of pig
iron and 282 443 tons of steel in the corresponding period of last
year, being an increase of 16,461 tons of pig iron and 83,707 tons
of steel.

THE SHEFFIELD DISTRICT.

(From our own Correspondent.)

ABOUT an average time is being worked in the South Yorkshire
colliery district—from four to five days a week—and the cutput
obtained in that period continues quite sufficient to meet the
business. Coalowners still complain that they do not find trade
profitable, the pressure being most severely felt, as was to be
expected, by the smaller and older coalpits. The difficulty of
these concerns in competing with the great collieries possessing
the advantages of a rapid, large, and cheap output is increasing
every day. Although there are several mining disputes through-
out the locality, and no signs of any immediate clearing of them
away, less complaints are heard from the men than was the case
a month ago. At one or two pits appeals are made to
the public for assistance, and these are usually generously
met in the immediate neighbourhood of the collieries where the
village shopkeepers and others are dependent upon miners fer
their livelihood. Fewer begging expeditions are now made into
the larger towns, as the artisans who suffered so severely from the
coal war of 1803 are not quite so ready to spend money to keep
the colliers unemployed as they were at that time. In the house-
hold sorts the cold, wet weather has caused a slight betterment in
demand, but there is less doing with London than the trade
anticipated, there being little buying forward, while merchants
show reluctance to stock supplies with a view to an augmented
winter demand. This causes stocks at pits to continue large, but
on Tuesday last the South Yorkshire coalowners held a meeting at
the Royal Victoria Hotel, Sheffield, when it was decided that the
usual winter advance in the price of coal should take place on the
lst of October, the increase to range from 6d. to ls. per ton,
according to quality. This bad the inevitable effect of causing
householders to ‘‘hurry up” in laying in their supplies for the
winter, and the accumulations at the collieries are being consider-
ably affected thereby. Best Silkstones, where the advance has
been obtained, will now make from 8s. 6d. to 9s. 6d. per ton;
ordinary, from 7s. per ton ; Barnsley house, 7s. 6d. to 8s. per ton ;
other qualities, from 5s. 9d. to 6s, 9d. per ton.

There is a good deal more doing in the steam coal trade, and a
very large tonnage is leaving the district, with a perceptible
lessening of the stocks which bad accumulated two months ago.
Hull and Grimsby are taking an average weight for export, and
the railwn{ companies are receiving rather over the ordinary
tonnage., Barnsley hards make quite 6s. 3d. per ton ; secondary
sorts from Ds, Yd. to s, per ton. In gas coal also there is an ex-
cellent business doing at rates varying from 6s, per ton upwards.
Although little alteration is shown in the demand for manufac-
turing fuel, values do not fall. Yorkshire producers are competing
keenly in Lancashire and adjoining manufacturing districts.
Small nuts make from 4s. dd. to 4s, 9d. per ton ; screened slack
from ds,; pit slack from 2s, 6d,; smudge from ls. to 1s, 6d. per
ton, In cokg, North Lincolnshire and Northamptonshire are still

respect,

have gone up considerably ithhopodthntthuuhmgofor
parmmni. although 1n one or two quarters the
opinion is expressed that the improvement is due to an unusual
combination of large cotton and grain shipments, which synchronis-
ing at a somewhat earlier period of the season than usual,
brunﬁ"l;lt about a sudden demand for vessels, thus Hnd'lﬁ freights
up. The fear is, that when the present demand is satisfied freighta
again relapse ; but the principal local houses are hopeful that

the improvement will be more lasting.

An important step has just been taken by the Government in
:?ud to files. In tenders i sent out by the State, it was

pulated that ‘‘ the whole of the files and should be made
of the best refined cast steel, band cut and sand blasted.” Itis
now evident that these conditions have been modified. The local
firms are at present tendering !
which has ceased to demand hand-cut files. This is the first time
that the stipulation has been removed, and it has excited no little
interest in the trade. Since the men received a concession of 10

r cent, in wages, the hand-cutting firms say they have been at a

isadvantage in competing with those who use machines, and who
did not give their men 10 per cent. Thishasled to a more general
adoption of machinery, and other manufacturers are certain to go
the same way. There are certain files that must be cut by hand,
and it has been declared that no machine yet invented has been
able to turn out the quality. For the range of files and rasps most
largely vsed, however, the machines now in operation are well able
to manufacture all t.hl.tilra%ui.rad. This trade is busy, and the
men are certain of full work during the winter.

The disturbances in Constantinople are having a disastrous
effect on the trade in that quarter. The Armenians in that city
are the commercial link between the producer and the consumer,
and without them commerce is impossible. Several of our
Sheffield houses have an important connection with Constanti-
nople, from which they also do a large Levant and general Asiatic
trade. That has been entirely stopped d the recent deplor-
able outbreaks, and no improvement can possibly take place until
the political clouds clear off and the principal business men return
to lﬁfir ordinary avocations, On the other hand, the successful
expedition to the Soudan is ed with great hopefulness as
restoring that vast region once more to civilisation and commerce.
Prior to its lapsing into savagery, an excellent business was opening
up through Egypt with these regions, and now it is expected that
commerce will speedily follow on the heels of the Egyptian advance
under efficient British control.

The Sheffield Smoke Abatement League has appointed the Earl
of Wharncliffe as president, with Mer. C, H. Bingham as chairman,
of an influential local committee. A resident inspector is to be
appointed to carry on the work of the league under the direction
of the committee.

E

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

IN almost all res trade in this district continues to show pro-
gress, and ially is this so in the finished iron and steel branches,
which have hitherto moved very little. But there is now a
demand, as consumers are anxious to secure supplies without
delay, for they are satisfied that prices must be higher, if only to
cover the increasing cost of production. Materials are bocoming
dearer, Most manufacturers have this week put up their quota-
tions for finished iron 2s, 6d. per ton, and are able to realise the
advanced rates, Some of the bar makers have never had a busier
time, and they are in the unusual position of being able to refuse
orders, owing to their inability to execute them within the
time stipulated. Some have contracts booked which will keep
them fully employed over the rest of the year, and for common
iron bars they quote £5 2s, 6d., and best bars L5 12s. 6d., both
less Elipar cent., and f.o.t. There is certainly more animation in
the plate trade and better prospects, as the advances in freights
and the fuller employment for steamers are bringing in more
orders for new vessels to the shipbuilders, Some idea of the im-
E‘m“mﬂnt in shipping is afforded by the fact that whereas on the

yne there were nineteen vessels laid vp at the beginning of Sep-
tember there are now only ten, a smaller number than has been
reported for over two years, and with the rapid advances of
freights, there is a chance of substantial profits being realised.
Steel ship plates have been put up to £5 2s. 6d.; ironship plates
to £5 ; steel ship angles to a‘?ﬁ ; and iron ship plates to £4 17s, 6d.,
all less 24 per cent,, and f.o.t. In the steel trade the almost
certain increase in cost of production is as great a factor as any-
thing in raising of selling prices, Ore freights have risen substan-
tially, causing the price of ore itself to advance, and though as
yet no increase in the price of hematite pig iron has been made,
that must follow, as must also some further rise in the value o1
steel plates and angles, the makers of which are already partly
anticipating the advance, especially as they are so well supplied
with orders now. The rail trade continues very active, and the
price of heavy steel rails is steady at £4 10s. net at works. Iron
founders have advanced their prices for railway material, and ask
£3 10s, for cast iron bowl chairs, and £3 for ordinary cast iron
chairs, both net at works,

Though makers have not sold a great deal of pig iron this
week, they are delivering an unprecedentedly large tonnage, and
have some difficulty in satisfying the needs ot consumers at home
and abroad, more particularly the latter. Never in the history of
the trade has there been such a heavy production of pig iron, and
never have deliveries been so extensive. There can EE no doubt
that the present output, large thovgh it is, is not equal to the
existing requirements, and stocks have to be drawn upon very
freely. The official returns have not yet been issued for September,
but it is estimated that the consumption of Cleveland pig iron will
have exceeded the production by 25,000 or even EU,D& tons, and
there are makers wgu are sanguine enough to predict a still ter
decrease of stock. Such a decrease as even the lowest of the
figures named above is remarkable, when it is considered that it
occurs when the make is the largest ever known. K

There can be no question of the activity of the pig iron trade in
the North of England, more particularly if the shipments also be
taken into account, and it is surprising that better prices than now
rule are not realised. The exports of pig iron from the Cleveland
district in Au%uut. exceeded the previous best by nearly 10,000 tons ;
but those of September have been 14,681 tons better than those of
!Luriunt, the quantity exported being 133,442 tons, as compared
with 118,761 tons in August, and 95,310 tons in September, 1895,
They are thus by much the best on record. In an average Sep.
tember about 80,000 tons of pig iron are exported, and therefore
last month exceeds the average by over 66 per cent. It isapparent
that the Cleveland ironmasters have largely extended their foreign
trado this year and last, for prior to the end of 1804 there were
only five months on record when the export reached 100,000 tons :
whereas this year, in six months out of the nine, that quantity has
been exceeded, and in several cases largely exceeded, ’%he decrease
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of Cleveland iron in Connal’s stores during September was 17,121
tons, the quantity held at the close of the month being 164,788
tons. Of hematite pig iron Messrs. Connal at September 30th held
153,296 tons, and the decrease for the month was 3879 tons.
_Practically there has been no advance in the prices of Cleveland
ig iron, except fecf forge, which is up todd.; and No. 3 iskept at

. for early f.0.b, delivery, with no business at any figure reported
below that. Some of the leading brands which are not to be found
in the public warrant stores are being sold at 39s.; indeed, the
makers thereof have disposed of considerable quantities at that
figure. No. 4 foundry is at 37s., and grey forge 36s. 6d. It is
surprising that hematite pig iron does not improve in price, when
the cost of materials is going up. The rate of freight for ore from
Bilbao to the Tees has advanced 1s, 3d. per ton during the last
month, viz., from 5s. 3d.—at which it utoaé nearly all the summer
—+to B4, 6d. and 6s. 9d., and even 7s. are now asked ; and the
tendency is still upwards, as owners have found other more
gr:ﬁtah e work for their steamers. The advance already made in

ights is equivalent to an increase of 2s, 6d. per ton in the cost
of producing pig iron, but no alteration has been made in the
selling price, 45s. Od. being still the rate for M. Nos., as it has been
for a considerable time. Mediterranean ore freights have increased
in greater ratio than the Bilbao figures. Rubio ore, which for a
long period stood at 12s. 6d. per ton, delivered at Tees wharves,
has now risen to 13s. 6d. and in some cases 14s. per ton, and
merchants are in no hurry to quote for forward delivery, as the
t&ndnnc\{'il still markedly upwards,

Mr. Waterhouse's statistics for July-August, supplied to the
Board of Conciliation and Arbitration for the Manufactured Iron
Trade of the North of Eogland, may be looked upon as satis-
factory. They show that in that industry the improvement so far
has been mainly in the demand, and that values have but very
slightly increased. The March-April figures for 1895 were the
worst that have ever been reported as regards the deliveries, and
compared with that period the demand has increased 41 per cent.,
but realised prices as compared with the worst have only
improved 14 per cent., the total increase being under 2s. 10d., of
which 94d. only has been gained this year. The average price
was in July-August 7-63d. per ton better than in the previous two
months, and reached £4 17s. 1'18d. Iron rails went up 1s, 8:71d,;
plates, 3:06d. ; bars, 8:56d. ; and angles, 1s, 3-11d. The finished
wron trade this year appears to have taken a fresh lease of life;
last year the manufacture was falling off at a great rate, and only
78,418 tons were delivered during the first eight months of the

ear ; but this year the quantity for the corresponding period has
n 94,244 tons, the chief improvement being in bars, now the
most im nt department of the finished iron trade, as will be
seen by the following summary drawn up by Mr. Waterhouse of
the deliveries duﬁn&tha two months ending August 30th by firms
connected with the Conciliation Board,

Percentage Average
Description. Weight invoiced. of net selling price

total. per ton,

tons cwt. gr. 1h. £ s d

Radls in BY Pa 2961 @ 0 4 . T2 .. .. 4 9 965
Flates .. .. .. 932 1 0 8 .., ..8755 .. .. 414 068
DOES., s« s ..13,00f 5 313 -« W73 .. 5 0 579
Angles .. .. $34Y 4 118 .. .. 1947 d15 106
24845 0 1 0 10000 4 17 118

Wages at the Northern mills and forges, which are regulated by
this return, will not be altered for the next two months, as
£4 17s, 6d. will bave to be reached before an advance can be
declared. No alteration has been made in wages since December,
1804, when 24 per cent, reduction wasannounced. Wages at some
of the Scotch finished ironworks are regulated by this return, but
the men there are just now refusing to be guideg by the North of
Eﬁhﬂd prices, as they say that Scotch prices are higher.

he wages of Consett steel makers are regulated by a sliding
acale based upon the average price realised by the Company for steel
tes, Mr. Waterhouse, the accountant to the Conciliation Board,
taken out the price for the last three months, and the secre-
taries of the Board announce that no c will be made in
during the three months ending December 3lst next,
r steel works in the North of England base their wages on the
Consett fluctuations.

Sir Michael Hicks-Beach, the Chancellor of the Exchequer, is to
visit the Tees on the 14th at the invitation of the Tees Conservancy
18] , Wwho will show him the improvements they have
effected in the river.
trade is somewhat busier than it was, but the steam
coal business is by no means equal to what it should be at this
timeo of the Jﬂr. and some of the Northumberland collieries are
er badly, while 8s. per ton, f.o.b., has to be taken for
best qualities, Gas and bunker coals are in fair request, and

i
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coking coal pits are fully employed. At the Murton Colliery
bel to the South Hetton Coal Company, the East pit.h:;
been ed h the breakage of one of the metal plates, 4ft.

by 3ft. and 6in. thick, with which the shaft is lined. This also
stopped work at two other pits, and 2000 men and boys were idle
in consequence. However, another plate having been fixed, work
has been resumed at the other two pits, but it will be some weeks
before the East pit is cleared of water. The Haswell Colliery,
llieries, has been stopped because of unprofit-

NOTES FROM SCOTLAND.,

(From our own Correspondent.)

Tae Glasgow ﬂ iron market was closed on Monday in con-
sequence of al boliday. At the oponinf on Tuesday a fairly
good tone prevailed, and since that time the feeling bas, upon the
whole, been steady, fluctuations in prices being unimportant. The
tndmﬁmn for pig iron warrants, A week ago the market
was i to give way in consequence of a lack of speculative
business, but the favourable state of the manufacturing branches
' into the business this week. Scotch
done at 46s, 2id. and 46s, 3d. cash, and

Cleveland iron has been firmer in con-

of large shipments from Middlesbrough, business
mhtﬁhmhtntﬁ-. 1d. ahd 38s. 2d. cash, and
38s. 4d. one month, More attention is given to hematite warrants
uence of the advance in the of ore, and transactions
' 8. 1d. to 47s, 2}d. cash, and

th,
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in ore prices, From various quarters there has been in the last
week or two an increased demand for ore in anticipation of the
additional export charges coming into operation at Bilbao with
the beginning of October. Simultaneously with this extra
demand, there has occurred a scarcity of readily available steam
tonnage, so that freights have risen, and the general result is an
advance in Spanish ore, of which probably we have not yet seen
the end. As noted above, the prices of Cumberland hematite
warrants have been rising, and in West Cuomberland there
is an indication of higher prices being wanted. In the
West of Scotland, merchants still quote for Scotch made
hematite 49s. 6d. per ton, delivered free on trucks at the
steel works, but the Scotch makers are bound to feel the effects
of the rise in tho Bilbao market quite as much as any other di:-
trict. But for the fact that shipbuilding orders have of late been
unsatisfactory, the hematite market would by this time have been
considerably higher. In the last few days a number of fresh con-
tracts for vessels have been announced, but several of the ship-
yards on the Clyde are becoming very bare of work. The steel
miakers have hitherto been largely dependent on the shiphuilding
trade, and are so still, although the demand for bridge work an
other material has lately been growing in a very marked degree.
[t only requires a rather better demand for ships to bring about a
firmer market for hematite and steel.

A movement of considerable importance affecting the finished
iron and steel trades is now takiog place among the operatives in
the West of Scotland. For a long time the wages of ironworkers
have, by mutual consent of masters and men, been regulated by
the course of prices in the North of England. When the official
accountant in the latter district reported that the selling prices
of manufactured iron warranted an advance of wages, an increase
was also given in the West of Scotland, and adverse reports were

roductive of decreased wages. This arrangement has for lon
Eean agreat convenience in Scotland, and has undoubtedly obviate
many a dispute. It is not one, however, that bhas commended
itself to the union leaders; it made the men too independent of
their services. And so it has come about that the agreement is
being denounced as unjunst, and an agitation is going forward
among the Scotch ironworks to have it terminated. The men are
told that while trade has been languishing in the North of England,
there bas been a great development of it in the West of Scotland,
and that they are accordingly being unfairly treated by the
employers. The agitators allege that there have been three
advances in prices of Scotch manufactured iron without any corre-
sponding increase in wages. The North of England report, just
issued, states that the prices realised there do not admit of any
increase of wages during the next two months, and this circum-
stance will m:gnuht give additional point and force to the agitation |
in the West of Scotland.

Owing mainly to stormy weather, the coal shipments at Scottish
ports have fallen off to a considerable extent in the past week, the
clearances amounting to 152,414 tons, against 169,501 in the pre-
ceding week, and 165,865 in the corresponding week of last year.
In F?fuhira the demand has been quiet, and in Ayrshire there is
no improvement since last week. e tone is a little more satis-
factory in Glasgow market, where prices are inclining npwards,

During September twenty-two vessels were launched from the
Clyde shipyards, aggregating 34.000 tons, compared with thirty
vessels nns 99,000 tons in the same month of last year,

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

THE Welsh coal trade cannot be characterised as in a prosperous
state, for though large quantities are exported this is chiefly due
to the important contracts which were entered into some time ago.
Going thoroughly into the situation, impelled to |do so by the
complaint on 'Change, Cardiff, that present business is slack, I find
that many collieries are working in anything but a satisfactory man-
ner, Last week, for example, in the Rhondda Valley, indifferent
working occurred in the Ferndale and the Tylorstown Collieries
in the lesser Rhondda. These employ about 7000 men. There is
a rumour too that the Maindy Colliery, one of the Ocean collieries,
is to stop to allow of sinking to the deep. Here 1200 colliers are
employed. Mardy Collieries are fully employed. As of the Ocean,
the Bwllfa is still affected by the contention of the workmen as
to the proper price for working the seams, and of the two collieries
in the reighbourhood stopped lately, I hear that some of the
plant is to be raised, Last week, on account of the floods, the
Albion was compelled to stop, the bursting of a canal sweeping
away a great length of the railway embankment ; so until this was
repaired no wagons could be brought to the colliery. Coming on
to Dowlais and neighbouring collieries, here the gale in the
Channel, affecting the coming in of tonnage, has told seriously,
and stopped collieries, for a time, more or less, have been ordinary
features.

The return last week of the shipment of coal from Cardiff ports
was 50,000 tons below the ave . the total barely exceeding
250,000 tons. [The Swansea collieries have been fnirlf busy,
Ystalyfera, Primrose, and Glyntawe ; Grongola moderately brisk.
Newport and Monmouth shipments indicate a tolerable shipment
on foreign account, coastwise slack ; demand for semi-bituminous
active, Midweek coal conditions at Cardiff were not improved, the
report on 'Change being to the effect that there was a good deal of
flatness in the market, and little demand for prompt shipment. What
with dullness of trade, and the severity of the gales interfering with
ipping, the outlook for steam coal 1s at present gloomy. House
arereported in good demand for inland trade, but for shipment,
owing to the scarcity of ton , easier, Latest Cardiff prices
are: Steam coal, best, 10s. to 10s. 3d.; seconds, 9s. to 9s. 3d.;
dry, 8s. 9d. to 9s.; special small, bs. to bs. 3d.; best ordinary,
4s, 6id. to 4s. 9d.; inferior, 3s. 9d. to 4s. 3d.; best house coal, 10s.
to 10s. 6d.; No. 3 Rhondda, 10s. to 10s. 3d.; brush, 9s. to 9s, 3d.;
No. 2 Rhondda, last prices, but demand restricted, large selling at
7s.; through, 6s. to 6s. 3d.; small, 4s. to 4s. 9d.; small of No. 3
Rhondda 1s firm at 7s. 9d. to 8s. 3d., f.0.b.

The colliers’ plan for preventing underselling is now published,
and is in form much the same as given last week in THE ENGINEER.
Mr, D. A. Thomas, in conversation with a local authority, objected to

anticipate his let on the prevention of underselling by giving a
fomut?‘ and E:m so declined fﬂg’iﬂl an opinion of the new schemae, I
Some of the leading men on’

Cardiff, are not so reticent,
and their opinions are of value. e of the objections cited
‘“ there are no two collieries alike. Each coalowner thinks his
than that of his neighbour. One colliery is known better
another, and can command a better price. One colliery is at
0 G it of sctont, fis ity of aovin, s o
ou en seams, one con-
Mqll:il is the iﬁ.fp:nnthﬂ thltt::yiu the 6ft. Another
coalowner remarks that it will be impossible to fix a
price, Yet another, ‘‘ the scheme is utterly impractic- |
able. Youn will never the coalowners to fix the value of the
different sorts of coal.” The only remedy, in the opinion of this
gentleman, was red the output, either ?thnmur
or the men absenting ves a couple of days a week,

&

T

i

Pitwood, Cardiff, sluggish prices, 14s, 6d, to 14s, 8d, Iron ore
brisk, prices improving. P

Tenders are being solicited for the Gower Iron and Tin-plate
Works, near Penclawdd, Glamorgan, The forge contains fifteen

uddling and three balling furnaces, three steam hammers, &e. &c.

he tin-plate mills is reported to be very complete, with a new
vertical compound condensing engine, and a horizontal high-pressure.

I regret to have to annonnce the death of Mr, E, Beddoe, of Llan-
caiach, colliery owner, He was associated with his late brother, Mr.,
William Beddoe, in opening out a good area of the well-known
Mynyddislwym coal.

The mechanics of Ebbw Vale Iron and Steel Works came out on
Saturday, after giving only one week’s notice. The men number
100, and are affiliated with the Amalgamated Society of Engineers.
Their wages are 19s, 5d., and in some cases 2ls, I understand
they demand 20s. :

The iron and steel trades continue in a tolerably satisfactory
state, though so far without any change worth noting in price. As
regards wages, the meeting a few days ago of the Sliding Scale
Committee in the trade decided that the audit would not allow of
any change. In the Swansea district most of the works are busy d’
the Landore tin-plate, Swansea blast furnaces, Milbrook steel an
engineering works are all brisk. At Dowlais the whole of the
mi??:nnd furnaces are in active operation, and there is no fear of

At Cyfarthfa there is n?qd deal of pig iron
in stock, and the make of steel rails has been brisk, though a large
quantity is stocked for shipment. A novel consignment from these
works, where the make of steel rails is a novelty, took place this
week in the form of a larger quantity of rail ends for Cwmfran.

Large consignments are now in course of steel rails, tin bars, and
small goods from Dowlais. On ’Change, Swansea, this week it
was reported that there was a falling off of orders for rolling gal-
vaniseso sheets in the Midlands. Quotations this week were as
follows :—Pig iron, Glasgow warrants, 46s. 2d. cash buyers ;
Middlesbrough, No. 3, 38s.; hematite, 45s. 3d.; Welsh bars,
£5 10s. Iron and steel plates, £6 10s, to £6 15s.; steel rails,
heavy, £4 12s, 6d.; light, from £5 12s, 6d.; Bessemer steel bars,
£4 Bs. to £4 Ts. 6d.: Siemens tin-plate bars, £4 10s. Tin-plates :
Bessemer cokes, 9z, 9d. to 10s.; Siemens, 10s. to 10s. 3d.; ternes,
17s., 18s., 22s.: best charcoal, 13s, 9d. to 14s, Block tin,£55 17s. 6d.
to £58, £

The tin-plate trade continues in a doubtful position, much
depending upon the action of the men this week. If notice be
given, and not withdrawn at the end of October, it means another
of the calamitous events which have so frequently occurred in this
trade, as leading makers say that the granting of 1874 prices is a
sheer impossibility. The price of raw materials has gone up,
without a corresponding advance in price per box, and if many are
not working even now at a loss, they are ma no profit. The block
will only benefit one body, the Americans. e .

Briton Ferry mills and several in the Swansea district have been
busy. Last week the shipment of plates was 59,314 boxes, make
at works 57,267 boxes. Notices are to hand of {?t damage to
shtp;ﬂpl{zg all along the coast, and Port Talbot works at North pier
injured.

further stoppage.

NOTES FROM GERMANY.
(From our own Correspondent.)

THE accounts that come in from the various districts concerning
the position of the iron and steel trades are all very favourable.
Inquiry is brisk, and a full employment is reported at the different
establishments. g k

A good, healthy business is transacted on the Silesian iron
market, and there are indications of a further stiffening in quota-
tions, demand having steadily improved during the last weeks.
All sorts of raw iron meet with a lively request, and for malleable
iron numerous orders of considerable weight are constantly being
secured ; the confident tone of the market has consequently been
well maintained. A specially satisfactory trade is done in plates
of all descriptions, the continually improving foreign demand
having materially influenced the condition of prices, which may
now be considered as altogether remuneratave.

A fair amount of business has, in the course of the week, been
transacted on the Austro-Hu ian iron market, the different
sorts of structural iron remaining in particularly good call. The
hardware trade also ap to be developing quite satisfactonly.
Official quotations are:—For white forge pig, 45 to 501l ; grey
ditto, 48 to 51 fl. ; Bessemer, 48 to 51 fl. ; ingots, 76 to 80fl. ; bars,
115" to 120 fl. ; plates, 142:50 to 165 fl. ; heavy plates, for boiler-
mn‘ﬁin%Eurpmes, 160 to 180 fl., according to quality ; tank plates,

130 to 135 fl. ; girders, 11150 to 125 fl., all per ton. Tin sheets,
26 fl. per box ; galvanised sheets, 210 to 265 1. p.t.
The French iron market has been very steady upon the week,

Pig iron sells briskly at fair prices, and for malleable iron there is
aliu-gu and regular inquiry. The steel works and construction
shops are icularly active, and have very good prospects for
further orders. Material changes in quotations cannot be reported ;
in a few instances slight advances have taken place. i

On the Belgian iron market the tendering for railway material
for the State Railways was the most interesting event of the week,
and it is worth mentioning that the works as a rule have been ask-
ing considerably higher prices ; sectional iron No. 3, for instance,
which was offered at 144f, to 146f, p.t. last year, now fetching
168f. p.t.; plates No. 3 realised 184f. to 200f., against 168f. p.t.
The supply of the last-named article was granted to a French
works. anges in the favourable condition of the different
departments of the Belgian iron and steel trade are not likely to
take place for some months to come. Ex bave been rather
heavier of late ; some large orders for tubes were secured quite
recently. Latest quotations for home consumption are:—Girders
in iron or steel, 125f, p.t.; bars No, 2, 137-50f. p.t.; plates in iron,
No. 2, 150f. p.t.; the same in steel, 160f. p.t. Ingots cost 97'50f. p.t.;
blooms, 110f, p.t.; billets, 120f, p.t.; scrapiron, 60L to 65f. p.t. at
works, Girders for export quote £5 4s. p.t.

The principal feature of the Belgian coal market is a quiet firm-
ness, which will, most probably, change into briskness and an
upward tendency, as the demand for house coal begins to increase,

p to date prices for common small coal are 6:75f. to 9f, p.t.; best
small coal, 71, to 9f. p.t. House coal, best sorts, 12-75f, to 15f, p.t.;
second quality, 9f. p.t.

Here and there slight advances in notationsare re to have

maintained, but not surpassed. The total

unction of

ironin

taken place since last week, ﬂthungh,ul.rul; list rates are firmly

scheme, however, for output reminds one of the attempt
in the tin-plate district to 1ct make. There it failed. Doubt-
ﬁl-:ldth.mdiﬁmul*&u‘ﬁthnmdld by action fmn:ri'qthuin.t:;
¢ ; AN Over-mal an over-ontput, brings about a glut
w e weaker man ga:i to the wall, and then

E

-

:
=i

e
4
%



Ocr. 2, 1896.

THE PATENT JOURNAL.

m ; 20,002. AckTYLENE Gas, W.
Condensed from “ The Illustrated Oficial Jowrnal of ; =

Application for Letters Patent.
b Wﬂmm " gommunicated ' the
comin
name hm_ unicating party are

16tk September, 1896.
516. O1. Laurs, E. Eagles, E. Skelt, and A. G.

%Hmmn Fraume Crocx, G. Wintle,

20,518. Hosi1ery, E. E. London,

mﬁ:ﬂ.ﬂ Pex Hovpens, F. E. Potts and E. A, Forbes,
nl

20,520. Arraratus for Puxcuaivag Parer, G, M.
3 ER, Gibson,

20,521. Maxvracrunre of Yeast, A. L. Burlin, London.

20,522, DisisTEORATING MiLrs, &c., C. L. A. Schiitze,

ﬂuﬁl.dﬂmw CompusTioNn Grartes, &c., A. Pampus,
ndon.

20,524. Baos and Sacks, W. H. Beck.—(C. D. Orth,

United States.)
20,525, TaxpeM CycoLe W. Cross, London.

FRAMES,
20,526, Pirve Wrexcnes, T. Lumsden and M. Brown,

20,527, Horsesaors, W, Nehrhaupt, London,
90,528, TrEaTrmMEsT of Heworruoips, G. Mendel,

mim. Propucriox of Acervirexe, G. 8. T. Gastine,
20,580. ANew Grir Brake, H. J. S8eguin, London.

1Tth September, 1806,
20,581. Foupixa Carp, C. W. Faulkner and E, C. Wal-
rond, London.

20,582. FaciLitativg the Creaxixo of Tupes, A. Btir.
ling, London,

2),538. Propucing Parstivos lon Casvas, L. Mayar,
1.

:u,ﬂam, Comprvation Suow Box, W. Wells, Redhill,
wrre

20,585. Erm INpicaTrors, T. D, Wilson and W, E.
hnknr, London.

20,536, AvromaTic REvERse Locx, D. James, Ponty-
pridd.

20,587. Marcnes and Cases, A. G. Manifold, Liver.
pool.

mhﬁlalg‘n CrurcHEs or ArTiFiolal Limws, J. Ronan,

20,539, '.lrumun for SioxarLivc, R. Burn, A. C,
hmwn, and L. G. Tate, London.

20,540. Woop-sMooTHING PLAN G. E. Puttergill
bmtun. " . '

20,541, Four-ovLiNDEB Exocines, R, H. Smith, Bir-
20,542. A New Steamer or Boier, R. W. Ward,
iﬂﬂdﬁﬂ.

20,548, GanmeNTS for R. Gibson, Dundee,

20,544. Gearivo of Cycres, &ec., W. B. Henderson,
Glasgow,

20,645. A New Gaxg, W. Allan, jun., Glasgow.

ﬂl,ﬁl-;?. Grirs or Crirs, E. Eaves and A. J. Tonge,

20,547. HaxpLE for Vevocirepes, J. Warry, Birming-

ham

m,mi&mn Raxer, D. Gillies, Bonnybridge, Stirling-
H

20,549, Svaa DistrisuTor, T. C. Sargeant, Northamp-
ton.

20,560. Gas Goverxors, J. W. Crichton, Glasgow,

2),5561. SEARPENING KN1vEs of REaPING MACHINES, J.
Tippett, Bristol

ﬂﬁﬂil AR to be Bomsep In Lawres, H. Niemeyer,

erlin.

20,558, ArPaBaTUs for Pravivae Games, H. Marles,
Brighton,

20,554. Hids and Pxmumatic Tires, P. M. Staunton,
Dublin.

20,555. Gour Cuums, J. Reeves, London,

20,556. MoTtor Can, F. W. Norridge and W. J. Taylor,
Southampton,

20,557, Braxes, C. Greenwood, Keswick.

20,558. DRress Guanp, J. F. Friday, Coventry.

20,559. Birp Trar, F. Larkin, Cheshire.

20,560. CycLe TooL Baocs, J. 8. Crowley, Manchester.,

20,561, Compixa WooL, J. Delattre, Manchester.

20,562. O1L Lamps, C. L. Jackson, Manchester.

20,5668. Bours, H. F. Murphy and J. Barker, Man-
chester.

20,564. Pressvre Repvciya Varves, G, Cockburn,
Glasgow.

20,565. Craxes, A. Menzles, Glasgow.

20,566. Power WueeL, J. Barrett, Felpham, Sussex.

20,567, Suear Bixpine Hamrvesters, E. Samuelson,
Oxon.

20,568, PxEvMaTIc Tires, T, H, Ramsden, Bramhope,
near Leeds.

20,560, Fixismisa TextiLe Fasnics, &c. W. Ward,
London.

:Zﬂif:ﬂ. ArracHiNG Dress Guarps, J, Biddle, Birming-

.

20,571. WaeeLs of Cvcies, 1. J. Hammersley and C.
Wilcox, Birmingham.

20,672. Lookixng Rest for BroveLes, W. K. Wyley, near
Stalord.

20,578. PumpiNo or
Glasgow,

20,574. Winpow BSasues, R. Bell and T. Flynn,
Glasgow,

20,5756, NeckTiE or Scaryr Retaivers, J. Parsons,
London,

20,576, AssisTING LEARNERS to RipE the Biovere, J. W.
Dyer, London,

20,577. Froxts of Jaokers, G. H. Thomas and B. Whit.
worth, London.

£0,578, Non-suierizo Devics, V. Barrett-Lennard,
London,

23,579, Brecrric Tiume-gapicap Starter, W. Nichol,
London.

20,580, UmpreLLa Ruxwxers, W. A. Biodley, W. J.
Gell, and A. F. Bohum, London.

20,581, InveaTapue Tires, H. Godsal, London,

20,582, Evastic Craing, C, Moritz and H. J, Drane,
London.

20,588, ArmosPHERIC GAas Burxers, R. Burns and W,
Gardner, London.

Ramsixo Liguips, J. Keith,

20,584, SELF-PROPELLED VEHICLES, &c., W. Lattey,
London,

20,585, Device for Lurmine Hav-cocks, R. Sheane,
London.

20,5806, AvroMaTicaLry Cromixo Gares, E. Holden,
London.

20,587, Horse Maxuvre Recerracre, E. Whitlock,

London.

20,588. TraxsmrrTivg Rorary Power, J. A. Drake,
London.

20,580, Joistivag TeLescoric Rops, E. W. Shackell,
London.

20,000, SywokERs' HoLp-ALL ArrLiaxce, J. Middleton,
London.

20,501. Tire Prorecror, H. L. McKellopa and E. O,
Cochrane, London.

20,591, STEaM GexeraTOR, J. and J. Seedhouse, jun.,
Sheffield.

20,508, Spoeiva Horses, H. G. Hogg and E. Plows,
London,

20,504. Motor Cans, J. P. O'Donuell.—(P. 4. T. d¢ B.
e Bowrzac, .)

20,595. Driviyae GEAR of Cyoues, &e., R. J. Meek,
London,

20,500, Frrrive UsviNisnep GarMests, A, J. Hawes,
London.

20,507, Dress Guanps for Cvenss, W. Shirley, Bir-
mingham.

20,508. TnearEnT of Cavcivm Carsips, J. A, Deuther,
London.

20,500. Propuoino Acerviesys Gas, J. A. Deuther,
London.
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GO0, Mlm"::- A. Deuther
ﬁuﬂ. ELvEcTRIC

' Dn)um Cemest, G. G. M. Hardingham.—(F.
mmf.‘ m axces, W. M. Mordey
i o - ¥

mim AxLes for Hopseress Canniaces, G. Delannoy,
HME for Horpivg Bicvcres, E. Vincent,

807. PxeusmaTtic or CosnioNy Wneers, W, R, James,
| m]uuu, Laurs for Bursxing AcervLexe Gas, R. Turr,

lo!m. Pxevsaric Tines for Wnueers, F. Pegler,

20,610, Sraxps for Brovores, C, A, Hindley, London.

20,611. Paren A. Thomann, London.

20,612, ARTIFICIAL P. Kleber, London.

20,618. Fismino NETs, -I..l'hll. London.

iﬂﬂl.:d IncANDESOENCE Oin Lawme, &c., G, Kron,
on.

20,015, OBTAINING METALS, &c., A. J. Boult.— (Koehler,

——,
20,616. wAY Tracrion, W. P. Thompson,—{A.
Luezi, ltaly.)

20,617. MiNgRaL WaTer Boxes, &c., J. Davies, Liver-
L

poo

20,618. Gropg, R. K. Bd«rrui.l:ndnn.

20,619. SPRINKLERS, J. m chester.

I 20,620, TenmiNars, J, t.—(The Firm of Tapffer
and Schiulel, Germany.)

20,621. Drive Caaix, A. Apple

20,622, DisTrIBUTING VAPOURS,
Chimigue des Usines du
P. Monnet et Carticr, France.

y Birmingham.

18th September, 1800,

mﬁtﬁl.dﬂmnmu for Moror Car WhegLs, F. Windham,

L)

20,624, SuvurTLEs for Loows, &c., G. W. Crawshaw,
Gomeral.

20,625. Cnanus, H. 0. Walker and C. W. Hildred,
London,

20,626, INCANDESCENT GAS Lawr FrrriNgs, F. 8. Cripps,
Sutton.

20,627. Roap Locomorives, T. B. Marchant, London.

20,628. Rorrer Suir or Vesagr, T, Connor, w.

ﬂnﬁiﬂmTumu-ur Momion for Looss, A. E. Walker,
nx.

20,630. Gearina Device for Cyvoues, &c., J. Jackson,
Coventry.

aoim. Avrosatic VaLvoLar Vext Pea, J. Atkin,

20,632, DBrake, H. B. Jagger, Southport.
ao]'m InrraTing Pumrs, .!:., F., and A. Rousseau,

20,684. Forpixe Screeny Crevar Grass, W, Hill,

| Manchester,
20,635, SrockiNos, W, R. Walker, Leicester,

20,630. Cyvere Pepars, J. Taylor, Rochdale.

20,687. Tars, R. H, Hepburn, Birmingham.

20,685, Ixvarvip Guanp, C. M. Woods, London.

20,6390, Bock or Pap for Boors and Snoges, 8, H, James,
London,

20,640, Tomacco Pires, T. H. Simmonds, London,

20,641, Exrrosive CarTriDGES, &c., W. Norris, Farn-
worth.

20,642, Towacco Pires, H. Gray, Bradford.

20,643, Pyxevsatic Tires, C. Leslie, Liverpool

20,644, Pyxeumaric Tires for Cveores, &c., J. Munn,
Birmingham.

20,645. Reariyc and Mowixoe Macmiyes, G. King,
Stockton-on-Tees,

20,646, WoopeEx FraMes for Cycues, J. Whitehead,
Birmingham.

20,647, Coiniza MacmiNeg for MeralL Wikg, T. Weir,
Dublin,

20,648, Govur Crues, R. Ramshottom, Manchester.

20,649. Vexeriaxy Buinps, G. A, J. Schott, Bradford.

20,650. CocksPUuR or CASEMENT FAsTENER, P, Fraser,
London.

20,651, Exvevorg, D, McK. McKinlay, Polmont, N.B,

20,652, Usixg Tipar Rise and Favr, D. M¢cK. McKin-
lay, Polmont, N.B.

20.658. AvromaTic SBarery Hoist Carcam, J. Abbott,

8.

20,654, Horse Nosesao Svsrexper, W. 8, Dougall,
Nottinghnn,

20,655, Ewxoixes for Avro-cars, &c., J. Wilkinson,
Birmingham.

20,650, Boots, &c., C. Hickmann and G. Mellor, Bir-
mingham.

20,657, DouverLe SrEEp GeEArRING for CycrLes, L. Char-
ninux, Brussels,

20,658, SLEEvE ExTENpERs, T. W, and M. Marsters,
Nottingham.

20,650, HavorLes of Bicycres, &e., T. B. Sharp, Bir-
mingham.

20,660, Ixsertise RuppEr Tines, G. Wearing, Bir-
mingham.

20,661, Winpow Sasn Fastexer, J. Entwistle, Man-
chester.

20,662. Cork and Buxa Lirren, L. J. Powell, Pem-
broke Dock.

20,668, PxeoymaTtic Tire for Biovores, R, J. W. Down,
Bristol.

20,664. HoLpers for Derr Waroues, E. Taylor, Bir.
mingham,

20,6656, Door Fastexer, A. R. Eungblut and E. Crouch,
London,

20,666, TracHiNo Fregmasp Drawine, G. Pettinger,
London.

20,667, Maxiya Crorrine for Horaes, C. C. Forrester,
London.

20,668. Lusricators, J. C. W. Kjelgnard, London.

20,660, Pxgumaric Ting Covers, J. W, Griffiths and
J. Fitzsimins, London,

20,670, Sraxps or Sveports for Music, E. Thomson,
London.

20,671. BARER's Ovexs, J. Melvin, Glasgow.

20,672. Covers of Ex-tour-cas Parasors, E. L. T.
Bottone, Surrey.

20,678. Rivsiva Texrtine Faprics, W. R. D. Sharpe,
London,

20,674. EMparkinc Lappers for Smirs, H. K. and E. K.
Scott, London,

20,675, Cartripoes for Brasmixa, M. Bielefeldt,
London,

20,676, Maxiyo Covovmine Marress, O, L, Wilt,
London,

20,677. Coxxecrivg Braces to Ganuexts, E. L. Evens
and A. Bonnin, Landon,

20,678, Lockinag Haxpre Bans of Cyoues, W. and E.
Allday, London,

20,679. SorperiNg ArvsmiNntom, H., Facer, London.

20,680, CorrarsipLE HEaps for Trirops, W, F. Butcher,
London,

20,681, Corxk TirE with SteeL Coverixg, G, G, Astley,
London,

20,682, Muvp Guarps for CycLes, J, Fletcher, Birming-
ham,

20,683, Fastexens for Weaniyvo Arpaner, H. Klein.
mann, London,

20,084, Porismiyg SiLver Ware, H. M. Hollingworth,
London.

20,685, PexnoLpens, J. Fitzgerald, London,

20,684, Lemox Shoeezers, F. R, Miner, London.

20,687. Brackpoarps, K. L. Wemmell, London.

20,688, Tik Prates, F. Lindquist, London,

20,080, ImrrovED Sasnes for Wisxpows, A. A. Benton,
London,

20,000, Crorcues for VARIABLE SPEED Devices, A, W,
Southey, London,

20,601. IsrrovedD Wnarrers for Borries, J. J. Hinde,
London.

20,602. Ovore Drivive Gear, W. Robius and F. W.
Finch, London.

20,608. Maxiva Cemexts WHiTiNG, C, O, Trechmann,
London,

. B. Ellis. —(La Société
anciennement Gilliard

London. #04. STORING
"*‘*"“*"‘:z}:‘”’“' I”{Hm
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807, VINYLDIACETONALKAMINE, A. Zimmermantn.—
The Chemiasche Fabrik auy Actien vormals B. Schering,

ﬂ,ﬁ. Ingnnmmﬂn-nmd Rixcs, J. Hollis,

mﬂﬂmvm SappLes or Sears, T. H. Simmonds,

20,700, Fasteser for Ssoe Laces, W. H. Craven,
London.

701. Pickivo Morions for Looms, G. Needham and
. B. White, Lancashire.
20,702. ImproveEp Haswers, J. Jacks, Ipswich,
20,708. Savpres for Vevrocireves, J, G. Ingram,

London.

704. DEAW GEAR, A. 8pencer, London.
%,m. Lisgany CARD S::Hm-uul, G. H. Willetts,—
(‘E"ﬁ B. Eﬂlml Eﬂﬂtﬂrﬂd'}

20,706, Toornep Geamrizg, A. B. Cruickshank,
Lundum

20,707. Coatisa Tuvees by ELEcTRO-DISPOSITION, J.

wood, London.

mﬁ':'d Boa1k Trucks, G. Polack and A, - Koppel,
on.,

20,709. WreeL Tires, H. Price, London.

20,710, Sewixe Macmines, P. Tracy, London,

20,711. Bicyore Driviva Gear, A, T.

on,
20,712. Warer Tars, J. H, Austin, London.
718. DBumwiva Liguip Hypro - carsons, J. L.
aldapfel, London.
20.714. MEeRrcERISING VecETABLE Sumstaxces, R.
Thomas and E, Prevost, London.
715. Kaoriy Fiurering Arranares, O, Schaller,
don.
iﬂﬁ:ﬂ Iuprovenp Dryvixo Kmx, A. Miller, jun.,
i) 1
20,717. Diamoxp Porisming Macuises, A. J. Boult.—
(4. Wauters, United States,)
mﬂg. Imerovep Cisper Sirrer, &c., N. Haxell,
don.
20,719. Coxseorine Test Doors, C. W. Dawson.—
(8. M. Johnson, Indin.)

Collier,

20,720. Imrrovep Disa for Soar, J. A. Clapham,
London.

20,721. Dmivisoe Gear of Cvcies, H, M. Smith,
London.

20,722. StartiNe SwitcEBack CARriaces, J. W.
T WaRe Tinas, J. B Btowart, Londsn.

20,723, Wneer Tires, J. H.

20,724. DOWELLING Macmixes, A. G. W. Bemn,

London.

725, Barrer MaNvracTuriNG Macuisery, A, G. W,
Lo

mﬁzﬂ; Maxvracturino Barrers, &c., A. G. W. Bern,
ndon.

10th September, 1890,

727. Sunsuapes, Pamasors, &c., J. W. Deattie,
don.

20,728. Croru Fasrics, W. H. Symington, London.

20,720, Parer Bac, H. Edwards, Torquay.

20,780. PrEveNTING the PuscTUuRE of PNEUMATIC TIRES,
E. E. Ellis, London.

20,731. Skewer Exrtractor, W. J. G. Massey, Bir-
mingham,

20,732. DecrEasiNG Woor Corrox Waste, G. E. Wright
and W. Monk, Manchester.

20,738. PuniricaTion of Ligquip SeEwaak, J. B, Petrie,
Rochdale,

20,734. OrexiNag Wixpows INwamrpLy, A. Cameron,
Glasgow.

EB,TEI; Pxeumaric Tine for Wneers, J. Robertson,
G X

ﬂﬂ,'u'su.gl;:rmvmn the Corovr of Raw Jure Fisrg, C.
(' Brien and J. 8hearer, Glasgow.

20,787. Improvixa the CoLour of Raw Jure Fiere, C.
(' Brien and J. Shearer, Glasgow,

20,738, Haxpres for Gorr Cruss, M. R. Cauch-
htwanngh. Glasgow,

20,789, ArracaMmeENT for Fasvionrs, G. F. Newman,
hirmlnghnm.

20,740. Cycrg, &e., Lames, C. A. and F. J. Miller, Bir-
mingham.

20,741. Lamps for Cyores, C. A, and F. J. Miller, Bir-
mingham.

20,742, Toows for Removinag Pxeumaric Tires, A, H.
Townsend and P. J. Quinn, Newport, Mon.

20,748. TiLt Frusser for Water.cLosers, D. Boyce,
London,

20,744. Brick CArrIER STACKER, &c., J. Hayes and W,
H. Hollier, Aberystwith.

20,745, AcruaTing Swircnes, R, P. Stevenson.—(£. H.
B. Tyler, South America,)

20,746, StEam Exciwes, J. Hardill, Halifax,

20,747. VELOCIPEDES, &c., 8, Gorton, W. Taylor, and
The New Beeston Cycle Company, Coventry.

20,748, Pires for CoorLiva AprrarAaTvs, A, Konried,
Manchester,

20,749, SrorreriNg Borrres, 8. Duffield, Glasgow,

20,750. Lawmrs for Cycres, E. M. Harley, Glasgow.,

20,751. BorTres, J. and A. F. Lewis, London,

20,752. Brusnes, J. Leatherbarrow, Liverpool.

20,758, TreEaTMENT of Ixpia-ruvener, H. Millington
and T. H. Parry, Liverpool.

20,754, ACTUATING NrRING-CLOSED VaLve Gear, C.
Scott and H. Hodgson, Manchester,

20,755. LusricaTixa ComrosimTioN for Beamrixas, C.
Bilton, Glasgow.

20,756. Corsers, H. Macaulay, Glasgow,

20,757. SEcURING TOGETHER CrANKS and SPROCKET

H'a’n:!:w* &c., H. F. Vale and R. J. Fowkes, Bir-

mingham.

20,758, Avromatic Brakes, J. W, Milligan and F, Old-
field, Birmingham,

20,750, INTERNAL CompustioN Excivegs, A. W. Southey,
London.

20,760. Cornk Tires for Bicvcres, &e., M. Twomey,
Cork.

20,761. Nox-suipriNe Tines for Vemicres, G. C. B.
Atkinson, London,

20,762, Wire Currens, G. C. B. Atkinson, London.

20,763, Prixming CoLovrs on Sacks, J. G. Kinmond,
D. P. Kidd, and D. J. MacDonald, Dundee.

23,764. CesTRIFUGAL Machives, R. Williamson,
Glasgow,

20,765. BepstEADs, W, Orr, Glasgow.

20,700. SxevLETON BrEEp CHAIN, J. E. Morris, Breck-
nockshire,

20,767. PxeEvMatic Tire for Wueers, J. 8. Helyer,
Southsea,

20,768, Prorouraric Suurrenr, G. Houghton and W,
A. Edwards, London.

20,769. BicycLe Forpino Hawpre Bam, A, Merrick,
Manchester,

20,770. Wrexcaes, C.
United :"”Flfl.’l‘.]

20,771. MaxvracTure of BaccnariNe Compounps, H.
Helbing, London

20,772, Broacaes, &c., Toors, P, Saacke, London,

20,773. Propueriox of Varouns of Formiv ALDERYDE,
J. J. A, Trillat, London.

20,774. FoLping Beps, E. M. Antlsdel, London,

20,775. GraTERs, J, 8, Sobey, London,

20,770, Hicn-rRessUne Tars for Warer or Steawm, F.
A. Small, London.

20,777. Wmist MarkeEnrs or Sconens, 8. DBetjemann,
Lomdon,

20,778, Sarery ArracuMests for Susresvep Wines, J,
Aldworth and J. Shaw, Liverpool,

20,770. Cares, &c., C. Parker and J. Meadowceroft,
Manchoestor,

EIZ!I.TE-ﬂf ArpParatus for Fine-rraces, J. Roberts, Liver-
pool.

20,781. LunricaTor, A. Smith, Birmingham.

20,782, Nrckries, E, C. S8choeler, London.

20,783. Haxores for Vevocirepes, F, W. Ingram and
J. H. P, Deag, London.

A. Allison, —(P. Hathaway,

Crummnevs, M. Striidel, London.
CompiNg Macmises, H. E. Newton, —(La
Alsacienine de Constructions Mécanigues,
'ﬂlﬁ B“m-:hunﬂnmd e, W.0,T. 0., O, and W.
L] un-ll
20,105, Px s Baaks for Waxss, T. B. Mudie,
M&Hm London. . i »
mﬂ Bicyores, J. T. Cheotham and J, W, Waters,
ester,
m.m.dimm RaiLways, H, H, Lake.—(R. Lundell,
Unilest!
'lli'i‘ﬂ. CrANK iml Pepar Mecmaxiss for Cycres, W.
20,708, mnum"mn of Oy C. J, Fauvel, London.
20,799, NaiLs for Boors, &c., J. Radcliffe and F. E.
20 .E'Iiil".ltlﬂﬂﬂ Boot Urrers, J. 8. Marshall and
Nfﬂﬂ::l ?lﬁruﬂm on their Hinors, E. Edwards,
" ilﬂl"l ET T 1Y -
ﬂ:l:l—{!mﬁ. Euﬁmm:y lzoon Latsg, J. 0. Blanchard,
20,808, Fixismixe Boore, F. Butters, London,
Eﬂﬁu-l. mu with Air Tuvee Arracamext, W. E.
orton, Liverpool.
Eﬂm:nrmu Erecrric Cincurrs, V. A. Fynn,
20.800. Rorany Grixpiso Mmus, J. Heinstein,
London.
Eﬂ,&ﬂ}nwgnm with Etﬂﬂc Tines, T. C. J. Thomas
o venson, London.
m‘ﬂm Pxevsaric Tires, T. C. J. Thomas and E. C.
Steavenson, London.
20,810. DeTaCHABLE PUsCTURE-FROOF PXEUMATIC TIRE,
M. and B. Trigg, Kent.
20 811, CoxversioN of RecirrocaTizg Morion, L. B.
Crandall, London.

20,512, BicvoLes, L. 8. London.

m:m. Bum.::;::? Inaces, W. P. Thompson,.—(A.
Bontempn, Italy.

20,814. Iﬁu for Weaving, J. Ward, Halifax.

Manchester
:au.a'm. 4!: CoMPOSITE Eh:t for CyvcLes, G. Roy, Man-

© %

iuﬁl‘r. Rﬂgmu Farse Teera in Posimiox, H.
ancaulay, Glasgow. g

20,818, Himncrunl of Maowesia, M. N. d’Andria,

Btretford, Lancashire.

20,819, Gear for Bicveres, J. H. Ross, Birming-

ham.

Eﬂiﬂiﬂ. SuaviNo and SimiLar Brusnes, C. Davies,
Ave L

Eﬂiﬂﬂl. neeL and Craix, A. J. Reed and A. Lanning,
Jorset.

20,822, Recovery of HyprocHLORic Acip, M. N,

d’'Andria, Stretford, Lancashire.

20,828. Cvore Foor Rests, T. and H. Hamer, Notting-
(Im.

20,524, Rorany Tierrers, H. Clark and J. M. Ring-
uist, and the firm of Head, Wrightson, and Co.,
tockton-on-Tees.

20,825. Fricriox Crurcs, J. M. Ringquist, H. Clark,
and Head, Wrightson, and Co., Stockton-on-Tees.
20,826, Tmu:n;.a Crir, F. Bolian.—(W. L. Burber,

United Statea,

20,827, Coar-sHarise Macming, 8. Taylor, Hudders-

field,

20,828. Drawinog Corxks from Borries, J. Relf and A.

Glover, Liverpool,

20,820, Coix Freep MacniNg, T. W. Rees, Cardiff.

20,830, BEapEp Epce of Carrie Trovons, 8. M. Wil-

mot, Bristol.

20,881. FLexipLe Proroorarmic Fiims, A, P. Okell,

Bowdon,
20,882, OrExiNG VeEsTILATORS of VEHICLES, C. Brawn,
London.

20,888. Hot Air Cookixo Stove, H. Bennett, Darling-

ton.

20,884, CourtER for Provons, A. Kell and A. Gwillim,

Gloucester,

20,885, STamrrp Waeews, F. Johnson and D. MeCal-

lum, Cardiff,

20,586, Braxes for Bicvores, A, Hoyle, Bishop Auck-

land.

20,887, STrEkT Lamrs, J. Btewart, London.

20,888, Recovery of Merarric Correr, W, Noad and

R. J. Lightfoot, London.
20,880, BicycrLe DBRAKE,
Hants.

20,840. CycLe SapprLe Beamine, 8. W. Whitmore,
Peterborough.

20,841, PreveNTING WasTE of Water, A. B. Milne,
Birmingham.

20,842. CycLe Forks, L. Heath sand H. P. Tructonn,
Handsworth, Stafls,

20,643. A New RaiLway Brieerer, E. Ruttkoweki,
Glasgow,

20,844, A New Ixkstaxp, T, Eichhorn, Manchester.,

20,845, A Tramway Sreikg, D. McK. McKinlay, Pol-
mont, N.B.

20,846. Vessews for Dymixa Purroses, &c., B. Lese,
Leeds,

20,847. MacmiNErY for Mortor Carg, W. R. Smith,
London.

20,848. Sceicn Car Rainway Firne Escare, F. Hale,
Twickenham,

20.840. Coaix with IsTeERcHARGEABLE PARTs, J. A, and
R. D. Reynolds, Belfast,

20,850, A New Pxeumatic Tirg, P. Wigley, Birming-

ham.

20,851. Piaxo, J. G. Gibb, Glasgow.

20,852, Porisming Srixpres, G. F. Chutter, Birming-

ham.

ﬂbﬂ.“' PrevesTING PUNCTURES in PNEUMATIC

C. Mundy, Farnborovugh,

20,858. Govenxor for VerLocirepes, B, P. Olsson,
L.ondon.

20,854, Ismrroven Pxeuosmaric Tires, A, Munden,
London.

20,855, Pexcin Cases, W. Ficher and C. A. Nicolaus,
London,

20,856. Facipitaming the InvraTiox of Tires, K. King,
London,

20,857, Arrvaratvs for Coxovria, W. H. Brett,
London.

20,858, Rotary Exuines, Pvurs, &e., A. W, R, Berr,
London.

20,859, lmerovep Pxeumaric Tires, C. Stotesbury,
London,

20,860, Reconrpixa the Paseace of ThRucks, 8, Morse,.—
(A. Woodhowse, Austranlia.)

20,861, Geanr for Brrkneap Doons of Swirs, R, Baird,
Glasgow,

20,862, Muvp Guanps for Cycues, E. J. Woodward,
London.

20,808. Fumnxiture Castomrs, R. Cartwright, V. E.
James, and J. Jones, London.

20,864, AvTOMATIC, &0., ME1ERS, F. M. Stannton,
Lomdon,
20,865, Pxevmatie Tire, G. Wackerbath and C.

Mandell, London. -

20,866, Treamixa Cnvpe Smen, B. K. Jamison,
London,

20,867. VemoLe Waerws, C. L. Schwarz, London.

20,808, HanpLE Bars for VeLocirkpes, G. D, Moflatt,
London.

20,800. Brixoixo WinNes to a DEsiREDp TEMPERATURE,
C. Fischer, Liverpool.
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20,5870. An Imrrovep Puzzie Tov, E. P. Lehmann,
Liverpool.

20,871. Commivep Crosixa Ixgstasp, H, M. Clark,
London.

20,672. Evastic Tires for BicvoLes, W. Theodorovie,
London.

20,5873. Buxnas, J. J. Perrow, A, J. Newton, and M. King,
London,

20,874. Cvere Driving Mecnaxiam, H. G. Harris and
W. Blackmore, London.

20,875, SappLEs, A. W. Brittain, London,

20,876. CommiNep WaLkiNa Stick, A. B. von Hammer-
Purgstall, London.

20,877. ArTiFiciaL LiouTiNg APPARATUS, A. Salmon,
London,

20,878. Bevrs, A. A, Curry, London,

20,870, PAPER-PULF ArpParaTus, W. H. Stobie and W.
H. Cunningham, London.

20,880, GRAIN Macuing, W. H. Beck.—{( Oreste, Bendetti,
amd Scaratti, Italy )

20,881. MEeaxns for ProtECTING COoNDUCTORS, V. G. Mid-
dleton, London.

20,882. Fismina Rop Accessories, E. R. Calthrop,
!Luudcm‘

20,883. REcoveEring Cyanipes, G. P. Lewis and R. A.
Cripps, London.

20,884. UrinisaTion of Smarr Coar, W. H. Coward,
London.

20,885. Device Reratine to Ties, C. T. Griffin,
London.

20,886. Door SecvumriNe AppamraTtus, P. O. Griffiths,
London.

20,887. SapprLes, J. H. Snow.—(W. H. Craig, United
States,

20,888. BorrLes, R. G. Bidwell, London.

20,889. Driris, E. H. Atkins, London.

20,880. Horsesnors, A. Pearsall, London.

20,801. Baging Powpgrs, F. Dietrich, London,

20,802, WEIGHING ArraRaTUs, C. Ingrey, London.

20,803. Avromatic Time Bour, &c., W. A. Goode,
London.

20,894. FrLuip PressuRe GeExeraTioN, D. D. Esson,
London.

20,895, CompusTisLE CompouND or Fuer, D. D. Esson,
London,

20,806. LiFe-savive CommunicaTions, A. B. Cunning-
i:m , London.

20,897, Pyevmartic Tires, R.F.and J. A. Rimmington,
London.

20,898. CAEROMO-PHOTOGRAPHY, V. Vaucamps, London.

20,800. VerocipEpE SuspeENDER or Crip, P. O'Neil,
London.

20,900. MacHINERY for SpariNG Corks, J. E. Howard,

Wixpow Ssow Casgs,

London,
&ec,, A. Vintras,
London.

20,901.
20,902. Lamr Mecuaxism, P. R. Jackson and Co. and
L. C. H. Mensing, London.
Y. Sardi,

20,908. Gas MANUFACTURE APPARATUS,
London.

22nd September, 1806.

20,904. Disixvecrine APPARATUS, R. Gochde and H.
permann, London.
20,905. CyecrLe G J. Murrie, Glasgow,
20,006, CasH, &c., Tints, N. Collins and C. J. Fawel,
London.
EDEI-UT.d Tevescoric Suipive Wence, E. T. Burling,
ndon.
20,908. Rotany Excines, S, Quincey, London.
20,000. Raising SBuxngex Sairs, F. E. Shean, London.
20,9010. Snarr PointEp Rarrs, M. Spier, Birmingham.
20,911. ArpraraTUs for CyoLE Brakes, E. Roe,
Nottingham.
20,012. Pwxevmaric Tires for Cycres, G. A. Miller,
London.
20,018. RecomrpiNcg Messaces, &c., W. F. Gileriest,
Dublin.
20,914. Piston, M. F. Ross, London.
20,015. Puxcruvre Fiwper for CycLes, 8. 3. Field,
London.
20,016. Tarrine Barrevs, J. Taylor and W, Beattie,
Halifax.
ﬂﬂgf. AvrtomaTic TomerLer Brook Hook, R. B, West,
wes.
20,918. Jacquarps of Weavinc Looms, P. B. Walker,
AX.
thﬁ Lace WeariNG ArrareLr, H. Cooper, Notting-

20,920. MovusTing Camrp CrorEivg, A. Hitchon,
Accrington.

20,921. Cvore CHAIN, E. Tavernier, London.

20,922, ImproveEp WarproBes, S. Brentnall, Man-

Eﬂuhm?}r@ SAD J. B Li 1

, 928, CLE DLES, J. Byrom, Laverpool.

20,024. Frrrings for Scipiyc Sasmes, G. Herbert,
Cheltenham.

20,925. Traxsmrtrrivg Morive Power, J. D. Bell,
Glasgow.

20,926. Sreep GoveErxors for Mortors, 8. E. Alley,
Glasgow.

20,027. Steam Excives, T. and W. H. Smith and W.
Eastwood, Bradford.

20,928, BavonNer BteEm Pirg, J. P. Rigby, Barrow-in-
furness,

20,029. WorkiNc Siowars, A. Fahie.—{R. 8 Glover,
Iudiu.g

20,930. BurporTiNe Devices for Cvcres, W. Lowe,
Leices

L

Eﬂ,ﬂﬂﬂl. Metnop of ApverTising, W. B. Ballantine, jun.,

20,982, MaNUFACTURE of EUW#-PIBGHA, F. Fenton,
London.
20,938. Cvyores, R. 8. Deane, Liv 1
20 mdanm' Caxvas, L. Schmidtand P. 8. McMillan,
ndon.
Mkﬂﬂﬁ. TrawsmissioN of Morion, J. G. A, Kitchen,
anchester.
20,986. Lapies’ Cycre Dresscuarp, T. Latham, H.
M,-iﬂd T. Frost, Coventry.
20,987. Pyxevsmaric Tires, W. Sim Birmingham.
E{Iﬁl?. MetHOD of PREVENTION Back DravoHT in

vse FIRE-PLACES, T. Common, Newcastle-upon-
20,939, SPrRING T. Holmes, W. J. Watson, and
J. Taylor, Notti
040. ApJsosTaBLE INpEX for READING Rooms, Dr. H.
ade, Manchester.
20,041, Bregie Eveter, J. B. Brooks, jun., Bir-
mingham.
20,942. SBecoriNG CraxNKs on CycLE AxLEs, J. A. Ross,

20,043, TrRawLERS, J. Kay, Glasgow.
20,045. Bicycres, A. Wex, Halifax,
aa]m. Disposar of WATER, J. V. Chitty and C. Provis,

C. Day, West
J.D :
. L. Fu F. C
| | Drivixa Gear, W. 8. Ross and W.
N ander Gloaron, GeEar, W an
20,052, StEaMm TraPs, A. Bradshaw

ExnrocaTioN for the CUrE of Gour, 1. Ortman,

20,95, Sruivos, W. Cortoen, A H. Adeock, and J.
056. i Tines for Cvouss, T. F. A. Ash,

-2 i IIr|
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RE of PranTs, C. J

British Electric Traction (Pioneer) Company, Ld.,
London,

20,968, SwrrcHes, J. T. Rossiter and the British Elec-
tric Traction (Pioneer) Company, Ld., London.

20.964. CurreENT CoLLiEcTOoRrs, J. T. Rossiter and the
British Electric Traction (Pioneer) Company, Ld.,
Loundon.

20,965, Lamps for Use as SionaLs, F. L. Rovedino,
London.

20,966, ATTACHEMENT for Lamps F. W. Dunlap and
J. R, Quain, London.

20 067, Erastic Heer, B. Loderer and L. Barcsai,
London.

20,068. Fur~aces, A. F. Kingsley, London.

20,969, Coverings of Evectric CaBLeEs, H. Edmunds,
London.

20,970, ProTECTING COVER for UMBRELLAS, A, Stanley,
London.

20,071. ProtoaraPHIC CAMERA, R, Daeschner, Cologne,
Germany.

20,972. ProreLLING VEssSELS, G. W, Price, London.

20,978. Warerrroor Fasrics, L. Frankenstein, Man-
chester.

20,974, WATERPROOF FaABRICS, L. Frankenstein, Man-
chester.

20,975. DecoraTiON of PorrERY, &c., C. Mountford,
London.

20.976. ArTisTs' EASELS or S8KercHING Rests, A. H.
Holland, Sheffield.

20,977. Drivivae Lasting Tacks, H. H. Lake.—(E. B.
Seaver, United States,)

20,978. Exrosing Pictures, A. Loscher and R. Klein,
London.

20,979, Boors, L. Perron, London.

20,080, SrINDLE SurrorTs for SeinwinG MacHINES, T.
Gorman, London,

20,981. PropvuciNe ELEcTRIC CURRENTS, H. H. Lake.—
-{N. T!.'Hf-rl, United S!r[h:.n:,}

20,982, DisTiLLING APPARATUS, J. van Ruymbeke and
W. F. Jobbins, London.

20,933. RatLway PErMANENT Way, J. M. Spaulding,
London.

20,984, ELectric Bragkes, The British Thomson-
Houston Company, Ld.—(A. F. Macdonald, United
States.)

20,985. CycLe and VemicLe Wueers, G. V. de Lueca,
London.

20,986, CaarvLess Cveres, L. Oberhammer and M.
Gerstendirfer, London.

20,987. VARIABLE Sreep Gear, L. Oberhammer and
M. Gerstenddrfer, London,

20,988. Stake for SurporTING CARNATIONS, A, Porter,
London,

20.989. Dove - TalLING MacHINERY, T. J. Ryland,
London.

20,090. Appixe Macuixg, D. E. Felt and R. Tarrant,
London,

20,991. SeepiNna MacHINES, L. M. Jones and W. F.
Johnsaton, London,

20,992, MeTHOD of MOUNTING INCANDESCENCE MANTLES
on Gas-purNers, H. H. Lake.—(W. H. A. Sieverts,
Germany.)

20.998. FastENine of NeckTies and Bows, 8. Lever,
London,

20.994. Waterrroor BicycrLe Casg, E. W. Toulmin,
London.

20,905. Bootr Trees, H. R. Bridson, London.

20,996, Gas S8tove, F, H. Davisworth, London.

20,997. Steering Mecnavisy for Sarery Bicvyoves, J.
T. Bearborough, London,

20,908. UmsreLLAs, T. T. Wee, London.

20,999, Frames for Cvcres, J. W. Holland and A.
Anthony, London.

21,000. Groves, J. M. Mason, London.

21,001. Frar Bar Kxirring MacuHines, C. H, Aldridge,
London.

21,002. RerropucTioN of Picrures, &c., J. H. Player,
London.

21,008. SPEED-RETARDING APPLIANCES for ELECTRICITY
Merers, R. P. Wilson, London.

21,004. Wasming Borries, &c¢., C. Wenigmann,
London.

21,005, BotTLE-FILLING MAcHINES, R.J. Cousins, J. W.
Flower, and A. P. Prout, London.

21,006, Bear Burrorts of Crairs, P. Jensen.—{(Gifson
Manuwfacturing Company, United States.)

21,007. REemoviNg ScALE from BoiLer Tuses, W. D.
Forsyth and E. T Bell, London.

21,008. Cicatures, M. Gafly, London.

21,000, Low-TENsioN Dyyxamo ELECTRIC MACHINERY,
F. E. Elmore, London.

21,010. Fivters for Wines, W. Elze, London.

21,011. Mawvracture of Pure Yeasrs, G. E.
Jacquemin, London,

21,012. ExtracTiON of BiLvER from Ores, A. J. C.
Nettel, London.

21,018. FurxiTure CasTors, W. T. Reay, London.

21,014, Domestic Tvrkisg BatH, &c., J. Thomas,
London.

21,015. Metnop of ExmisiTiza Protos, C. H. Daniell,
London.

21,016. Watcn Kevs, W. Butler, London.

21,0017. Bicvcres, T. Cawley, London.

21,018. Making Tea, J. E. Gibson and J. E. Ayres,
London.

21,019, StorreERING BorTLEs, 8. Mundey, London.

21,020. Rarnnway SioNaLLing Device, P. 'W. Norfolk,
London.

21,021, Cax OrENERS, J. A. Haskett, London.

21 Wﬂa TreaTiING MarLT Liquors, &c., A. E. Feroe,

omn.

21,023. Feepiya Borries, W. E. Willlams and R.
Roderick, London.

21,024. Tires for WrEeLs of Bicvcres, E. J. Bymne,
London.

21,025. ConnrecTING RAILS, A. E. Woodhouse.—(J. &
Woodhowse, New Zealand,

21,026, BaccHARINE, W, L. Wise.—Chemische Fabrik von
Heyden Gesellschart wil heschrankter Haftung, Germany.)

21,027. ErLectroLysis, W. L. Wise.—(The Afvminium
Industrie Aktien Gesellsehast, Swilzerland.)

21,028. Rorrine Wire and Bams, &c., . Lilrmann,

London.
21,020. Water Gavaes, D. B. Morison, London.

21,080. Sears, F. W. Wood, A. M. Young, W. B.
Hosmer, London.
21,081. TerepeNTHENE Moxo Hypro-CcHLORIDE, J. G.
McIntosh, London.
28rd September, 1806,
21 iﬂ:ﬂd Brixps for CArriAcE Winpows, L. Lantheaume,
naon.
21,088. CLEaNiNG FruiT, J. Parnall and Parnall and
ﬁm:w, Ld., Bristol.
21,084. Steam ExciNe AIR Pumps, F. Edwards,
ﬂiﬁ?dﬁn' Staxps, W. H. Harvey, Lond
« LUYCLE - - on.
91,036, Rupper Frases, F. 8. Cormier and L. W.
.'ﬂm!mn, Canada. :
21 M'fhlmrnn Crir, T. Hooper and 8. G. Moore,
on.
ilglﬁ'!. Recovery of GoLp and SiLver, W. Douglas,
m.ﬂﬁs. E cHiNeRry for MAKING CONFECTIONS, J. Robins,
ilm Imr'ﬂm ArparaTUs for Motors, 8. Griffin,
21,041, Spawnegrs, J. Ellis, Dublin. - |
21,042, JoINING RAILWAY Bars, H. E. J. Camps, New-
castle-on-Tyne. _ |
21,048, ConvERTIBLE SADDLE Bar, J. Hartley, London.
21,044, Eummumuﬂmﬂ-aom |
2,045 Imm Lra Protectors, O. Tietze, Man-

e R R i Whewell,

ot B

] ; . . f',
| Lok -M

21,052, Bacox SusPENDER and ADVERTISER, J. Wynn,
Cardiff.

21,058. Frictiox Cruvrcres, N. Macbeth, Manchester.

21,054, Cooxking Rawars and FireErrLaces, J. Hardle,
Manchester,

21,055. EvLectric Firrings, E. J. Piper, London.

21,0006, CHILDREN'S CARRIAGES, T. Reeves and A. R.
Andrews, Chatham.

21,057. BortLE which caxyor be ReriLrep, F. W.
Elliott, Durham,

21,058. Lamr RerLecTOR, J. H. Fletcher, Derbyshire.

21,059. Bieycre Tires, E. W. Hughes, London.

21,060. CLeaNiNG FiLTERING MATERIAL, A. P. Hope,
Salford.

21,061, DisinvrecTor for STREET MANHOLES, &c., A. P.
Hope, Salford.

21,062. VARiABLE SBrPEED GEAR, A. J. Drake and J. 8.
Critchley, Coventry.

21,063, STEERING MacHINERY, A. B. Brown, Glasgow.

21,064. AvromMaTiC DOUGH - WEIGHING MACHINE, A,
Graham, Manchester.

21,065, CLEANING S8TAIR-RODS, H. Dade, Essex.

21,066, Hair-rins, W, H. Cole, Birminghnm.

21,067. ArtacHING TABLE Tors to the Frame, P. Daw,
Birmingham.

21,068, SvpporTs for HoLping Boar, &c., W. M. Binns,
London.

21,000, CoiN-FREED Gas MEeTERS, H. and C. Gamwell
and J. and J, Lind, Liv L

21,070. Strors, J. Rauter, London.

21,071. Inprcative the Form of CoMPETITORS
Racinag, T. Dykes, London.

21,072. PexnoLpERS, A. E. Sims, London,

21,078. Gavae GLass ProTEcTORS, J. Pennifer, London.

21,074. Wovex WiReE MaTTRESSES, F, J. Maier, Birming-
ham.

21,075. Bep Borroms, F. J. Maier, Birmingham.

21,076. GovErNOR to ConTrRoL Excines, T. J. Haslam,
Dublin.

21,977. DeTACHABLE CyvcLE Mupcuarp, C. D. Weekes,
Dublin.

21,078. Rop and Bracker Sverort, G. C. Lidstone,
Swansea,

21,079. RuLER, F. Rowley, Manchester.

21,080, Brakes, J, J. Mennell, M. Brooks, and F. Rich-
mond, London,

21,081. PropbvciNG PHOTOGRAPHS, Man-
chester,

J. Slater,

SELECTED AMERICAN PATENTS.
From the United States Patent Office Official Gasette,
561,747. Steam Dasm VaLve, C. (.

DHvington, N.Y.—Filed July 3rd, 1805.
Claim.—(1) The combination with a steam cylinder

Werthington,

and piston, of a steam passage connecting the cylinder
dﬂ on 1;:r yposite sides of the piston, a valve mechan-
m con

said passage and under a constant
pressure less &m the steam pressure on the admis-
sion side of the piston tending to close the pﬂmga.
and normally closing the during the stroke,
and means for actuating said mechanism to og;veu the
passage at the desired point in the movement of the

N
I

piston, substantially as described. (2) The combina-
nation with a steam cylinder and piston having a
steam through it, of valves controlling said
passage, a&iﬁ valves operating independently and
opening from the opposite ends of the cylinder and
seated by a constant pressure less than the steam
pressure on the admission side of the piston, and
means for opening the valve on the exhaust side of
the piston at the desired point in the movement of
the piston, substantially as described.

061,774, Gas Excixg, ¢. F. Eggerdinger and G, R
Steaine, Cleveland, (hio,.—Filed Auvgust 3rd, 1806,
Claim.—In a gas engine of the character described,
the combination with the cy'inders A, A, of the valve
mechanism consisting of the valve body K having
port I leading into the cylinders, chambered exten-
sion K1 hav%lg valve seat I1 and wvalves k2, the

chambered extension K3 having valve seat I4 and

.

ment comprising driving wheels, a supporting frame
therefor, flexible connections between the motor
frame and the frame of the vehicle, an engine on the
motor frame, and mechanical connections between
the engine and the driving wheels of the motor. (2)
The combination with an ordinary road vehicle
having front and rear wheels, and a hand stecring
gear connected with the front wheels, of a separate
motor attachment located in the rear of the vehicle
and pivotally connected with the frame thereof, said

motor attachment comprising driving wheels, a
supporting frame therefor, fexible connections
between the motor frame and the frame of the
vehicle, an engine on the motor frame, mechanical
connections between the engine and the driviog
wheels of the motor, & fuel supply tank on the
vehicle and connections between said tank and the
engine of the motor.

562,039, OurLer VaLvE for BrEaM Excives, W,
Schmidt, Wilkelnshohe, Gerinany.—Filed Sptember
28th, 1894,

Claim.—(1) In a steam engine, the combination with

a main exhaust port situated =so as to become uncovered

by the piston at one end of its stroke, of an auxiliary

exhaust port situated so as to become covered by said
piston near the other end of its stroke; a wvalve
adapted to close the outer end of said auxiliary port,
and to be operated by the steam remaining within the
eylinder, and compressed by the said piston after the
latter has covered the inner end of the said auxiliary

i

........

port ; and a uPﬁu tending to keep said valve con-
stantly open, for tge purpose as described. (2) Ina
steam engine, the combination with a main exhaust
port situated so as to beeome uncovered by the piston
at one end of its stroke, of an auxiliary exhaust port
situnted so as to become covered by said piston near
the other end of its stroke; a piston-like valve adapted
to close the outer end of said auxiliary port, and to be
operated by the steam remaining within the cylinder,
and compressed by the said piston after the latter has
covered the inner end of the said auxiliary port ; and
a spring tending to keep said valve constantly open,
for the purpose as described.

B62.097. Device ror ReEmoviNg INSULATION FROM
ELecTRIC WIRES, A, E. 0. Rieckel, Brooliyn, N.Y.
—Filed Decemnber 18th, 1895.

Claim.—(1) The combination, with two pivoted
bandle levers, of which one is provided with a lateral
wing, having a longitudinal groove and a transverse
groove in its upper service, a socket extending
npwards from the other lever, n blade mounted to
move lengthwise in eaid socket and a spring in said

socket for pressing the blade downward with a yield-
ing pressure, substantially as herein shown and
described. (2) The combination with two pivoted
handle levers, of a blade held in one and a wing on
the other, which wing has a longitudinal and a
transverse groove, crossing each other at right angles
in the upper service of said wing, and rollers mounted
in slots of the longitudinal groove, substantially as
herein shown and described.

562,164. Hypravuic Air Pumre, B H. Weatherhead,
MNeveland, Okio.— Filed July 26th, 1895,

Claim.—(1) The main casing having an inlet port
with an ejector nozzle and an outlet port below
the inlet port, a wvalve seat between said

rte and a valve formed with a circular portion

extend within said wvalve seat and having a
lateral flange beneath said circular portion, nuhugma
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