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TilE WORKS OF THE ILLINOIS STEEL 
COMPANY, U.~.A. 

Tal'! Illinois Steel Company, owning and operating 
five separate plants, is one of the largest s teel manu­
facturing companies in the United States, and is one of 
tho most progressive in keeping up its equipment with 
modern and improved processes and machinery. The 
company bas an authorised capital of .£10,000,000, of 
which .£3,730,000 has been issued. The report of the 
company for the year 1 97 showed that tho various 
works bad produced during that year an aggregate of 
nearly 1,200,000 tons of pig iron and spiegeleisen, and 
1,000,000 tons of finished product. It shipped its pro­
ducts to every part of the United States, to the border­
ing countries of Canada. and Mexico, and also to Europe, 
Africa, Australia, South America., Siberia, J a. pan, China, 
o.nd Korea. The following is a summary of the balance­
sheet for that year :-
. l mt& : £ 

Plants ... ... ... ... ... . ... ... ... 3,9 4,200 
Other inv0<:1tment~ .. ... ... ... ... ... 1,403, 00 
Materials on baod, accounts, ,C.c. ... . . 1,75!'i,OOO 

Total .. . 
L iu.biliti,, : 

'tock and bonrls .. . .. 
Bill:~ and accounts .. .. . ... 

• • • • • • • •• 

. . . . . . . .. 
.. . . . .. 

Reserve fuod s ... . . . . . . . . . . .. 

7,143.000 
£ 

6,387,200 
723,100 

28,500 

Total .. . ... ... ... 7,138,800 
Bal~tnce: £ 

Surplus .. . . . .. . .. . .. . . 4,200 

The president of the company is Mr. John W. Gates; 
the vice-presidents are Mr. Charles H. Foote and Mr. 
W. Palmer; the secretary is Mr. William A. Green. 
Since this article was written, the company has effected 
a consolidation of se,·eral interests under the name of 
the Federal Steel Company. This great combination 
includes steel manufacturing, iron mining and railway, 
and other enterprises. Particulars of these allied inter­
ests were given in THE ENGINEER, of October 21st, 1 9 . 

The Illinois Steel Company was formed in May, 1889, 
by the consolidation of the North Chicago Rolling l\Iill 

ompa.ny, the Union Steel Company, and the Joliet 
Steel Company. This consolidation brought under the 
control of the new company five separate plants, as 
follows :-(1} The works at North Chicago, established 
in 1857 ; (2) the works at Milwaukee, established in 1868; 
(3) the works at South Chicago, established in 1 79. All 
these had been owned by the North Chicago Rolling 
Mill Company; (4 ) the works of the Union Steel Com­
pany, at Chicago, established in 1863; (5) the works of 
the Joliet Steel Company, at Joliet, established in 1870. 
These several works occupy about 700 acres of land, and 
comprise seventeen blast furnaces, four Bessemer s teel 
plants, a large open-hearth steel plant, two modern rail 
mills, billet mills, plate mills, a. slabbing mill, a. twin rod 
mill, bolt and spike mills, and mills for fish-plates, joists, 
shapes, and merchant bars. There is also a plant for 
the manufacture of steel· bridges and s t ructural work, and 
another plant manufacturing cement from furnace slag. 
The works have seventeen miles of narrow-gauge rail­
way, operated by thirty-two locomotives. 

The company also owns coal mines, coke ovens, iron 
ore properties, and limestone quarries in different parts 
of the country. It also owns a. controlling interest in the 
Chicago, La.ke Shore, and Eastern Railway, which has 
extensive yards and effects connection with a number of 
the railways centreing at Chicago, thus affording means 
of direct communication by rail with all the different 
plants. This railway has in a.ll 124 miles of main 
line and sidings, and operates about 370 miles. Its 
equipment includes fifty -seven locomotives and 3127 cars, 
a large number of which are employed in bringing coal, 
coke, limestone, &c., to the steel works. In the trans· 
portation system controlled by the company an interest ­
ing feature is the carriage by water of raw materials and 
products between the works at Milwaukee and South 
Chicago, a. dis tance of about 90 miles. As both plants 
are on the shore of La.ke Michigan, it was decided to get 
the benefit of the low rates for water carriage, and a 
contract was ma.de with the Wisconsin and Michigan 
Ferry Company, by which the loaded railway cars are 
transported on large transfer boats fitted with rails and 
hauled by tug boats. 

All the works are conveniently situated for obtaining 
raw material. The port of Two H arbours, on Lake 
Superior, from which the ores of the Mesabi iron range 
are shipped, is 1020 miles dis tant from Chicago by water. 
The Vermillion range is 690 miles distant by rail, while 
from the port of Escanaba, on Lake 1\lichiga.n-490 
miles by water-are shipped the ores from the Gogebic, 
Menominee, and l\Iarquette ranges, which are 300 to 
400 miles distant by rail. Thus ores of various grades 
e&n readily be delivered during the winter, if desired, 
when the season of navigation is closed. Coal for fuel 
and for making gas is hauled by rail from the coal mines 
of Illinois and Indiana., while oil is obtained from the 
Indiana oil fields. Coke is brought by rail from the Con· 
nells,·ille district of Pennsylvania, and the Pocahontas 
district. of West Yirginia, a distance of 500 to 62.5 miles. 
timestonc is brought by rail from tho company's quarries 
at Loganport, Bloomington, and Bedford, about 175 
miles distant. 

llo.ving now briefly described the property and plants 
of the company, its business and its resources, we sha.ll 
proceed to describe more in detail the largest plant, that 
at South Chicago, usually designated as the "South 
Works." 

These works, as already noted, were established in 
1879 by the North Chicago Rolling 1\lill Company, which 
already had iron and steel works on the north side of 
Chicago and in Milwaukee. Four blast furnaces were 
blown in during 1880, and a Bessemer s teel mill and rail­
rolling mill were a.dded in 1882. In 1 9 the consolida­
tion took place, and the Illinois Steel Company was 
formed, and since then the plant bas been greatly enlarged 
and impro,·ed. 
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The works are situated on the western shore of Lake 
1\Iiohigan, near its southern extremity, and a.t the mouth 
of the Calumet River, about 12 miles south from the centre 
of the city of Chicago. They cover an area of about 260 
acres, and have about 36 miles of railway of 4ft. Stin. 
~o.uge, and 6t miles of 3ft. gauge. The standard gauge 
hnes are operated by tho Chicago, Lake Shore, and 
Eastern Railway. The site has a frontage of 5200ft. on 
the lake, and 2500ft. on the river, with a dock on each 
side for the accommodation of shipping. TheN orth Dock, 
opening from the lake, is 2900ft. long and 200ft. wide, 
and is protected against heavy seas by a. narrow entrance. 
The South Dock, opening from the CalUlllet River, is 
1000ft. long and 96ft. wide. On one side of the North 
Dock the company's manufactured products are loaded 
on the ships, while on the other side are the ore yards 
f?r blast furnaces Nos. 5 to 8, having a. storage capa­
City of 700,000 tons. The South Dock is bordered by 
ore yards having a storage capacity of 400,000 tons, 
which stock is used for fumaces Nos. 1 to 4. Three 
large or four sma.ll vessels can be unloaded at once, 
while another is taking in coal, and s till another is 
unloading timber. The docks have a. depth of water 
sufficient for vessels of 1 ft. draught. Not only can ore 
be deli\'ered by four ships at once, but four other ships 
can at the same time be loaded with finished product in 
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two men has unloaded 1600 tons in the morning and 
1750 tons in the afternoon. This makes 3350 tons in 
eleven hours, or 7 · 25 tons per man per hour. The 
following are examples of records of quick work :-

North North South I:<Jul h 
Uock. Dock. Uock. Ot til. 

C to •ooo 2639 3350 ... 'iiW argo, ns . . . . . . . . . . J • • • • • • 

Men, including 1>ignal bop1 l :,S 1 ... 1:! ... !15 
Hoists . . . . . . . . . . . . . 1 t . . . 9 . . . . . 7 
Time, hours... ... ... . . .\ ... 6:f ... 11 ... €'~, 
Tons per hnur ... ... 411 4<!'2 ... 304 6 . . 435 
Tons per mnn per hour 3 5· :.! ... 7·2:J . .. 4 6 

The hoisting booms at the South Dock are of inverted 
V shape, with the legs pivoted on the floor of the dock, 
while the apex carries a. sheave. The hauling rope is 
led over the sheave to a gallows frame, whose legs are in 
front of the boom, while the end of the boom projects 
beyond the cap of the frame. The ore buckets are cylin ­
drical, 30in. in diameter a.nd 24in. high, holding 850 lb. 
of ore. The bail is attached below the centre of gravity, 
and in hoisting the bucket is locked to the bail. The 
loaded bucket in the hold of the vessel is attached to a 
pulley suspended from the overhanging end of the boom, 
and a signal is given to the engineman on the dock. As 
the bucket is hoisted the boom is simultaneously raised 
to a vertica.l position, a.nd the bucket sv.rings in between 
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the shape of rails, billets, rods, wire, tin-plate bars, 
structural shapes, barrel hoops, nuts and bolts, pig iron, 
cement, &c. 

During the eight months' season of navigation of 1 97, 
there were 1,629, 65 tons of ore received at these docks. 
As the cargoes are lighter during the winter months, and 
as several of the older and smaller vessels are still in 
service, the average cargo is about 8000 tons. The large 
modern s teamers often bring 4000 to 5000 tons, and one 
vessel in 1897 brought a cargo of 5575 tons. There is at 
present a. tendency to increase the cargoes, and when tho 
lake harbours and the shallower parts of the channels 
between the lakes are deepened to provide for the in· 
tended draught of 21ft. , it is e>.-peoted that cargoes of 
6000 tons wi.ll be carried. There is, of course, great 
economy in bringing very large cargoes per ,·essel, and 
this is one reason of the steady increase in si?.c of the 
ore-carrying vessels on the great lakes. 

At the North Dock the ore is handled by sixteen canti­
lever hoisting and conveying machines of the Brown type, 
handling scoop-shaped buckets of one ton capacity. At 
the South Dock, there is o. row o£ fifty-three swinging 
booms, by which buckets are raised from the bold of tho 
ship and dumped into iron push cars running on trestles 
over the ore yards. At this latter dock a gang of forty· 

the legs of the boom, where it is caught by two men 
standing on a platform 20ft. above the ground. One of 
them releases the latch, and the bucket automatically 
dumps its loa.d into a. car holding about two tons. The 
bucket is then swung out and lowered, the boom swing­
ing down a.t the same time, and another loa.ded bucket 
is attached. When the car is filled men push it along 
on the elevated tracks to any desired part of tho yard 
and then dump its load sideways to the ground below: 
In operation the equipment for each boom, or for 
each hatchway, consi11ts of four buckets, two cars, or 
wagons, seven men shovelling in the bold, two men to 
dump the buckets, and four men to push and dump the 
car. If the ore is to be shipped away by rail it can be 
dumped from the bucket through e. chute in the platform 
to a. railway car standing underneath. 

About 2,000,000 tons of ore are received annually at 
the two docks. It is unloaded here not only for the 

outh Works, but also for the J oliet Works, and the 
U ~on W or_ks, the ore for these la_tter two works being 
dehvered directly from the vessels mto tho rnilway cars 
on the dock, as abo\'o noted. 

Tho work at the ore docks goes on night and day tho 
work of unloading commencing as soon as a. v'easel 
arrives. It takes o.bout six to twelve hours to unload & 
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vessel, the ore being taken out at the rate of about 40 
tons per hatch per hour, or a.n aggregate of 200 to 530 
tons per hour. Some of the steamers are of ordinary 
construction, resembling ocean cargo steamers, but 
usually having the engines well aft. There are also 
"wha.leba.ck " steamers, with rows of hatches across the 
deck, and having the engine at the extreme stern. Many 
of the steamers tow barges as long as themselves, these 
being either steel hulls of ordinary construction or whale­
back barges. 

Fig. 1 is a general plan of the works. There are eight 
blast furnaces, arranged in groups of four each. They 
have a combined capa.city of 960,000 tons of iron per 
year, with a minimum fuel consumption of 1500 lb. of 
coke per ton of iron, and the furnace yield of ores from 55 
to 62 per cent. Furnaces Nos. 1 to 4 were built in 
1880·81, and are 75ft. high, with bosh diameters of 17t{t. 
to 19!ft. For each furnace there are four Whitwell· 
Foote hot-blast brick stoves, 21ft. diameter and 67ft. 
high, the flues from all of which lead to a. single stack or 
chimney. The waste gas from the furnaces which is not 
used in the stoves serves as fuel for forty horizontal 
tubular boilers, 6ft. diameter and 20ft. long, supplying 
steam at 100 lb. pressure for the blowing engines, and 
also for the engines in the Bessemer department. 

There are ten blowing engines, two to each furnace, 
with two extra. engines in reserve. They are of the 
Cuyahoga. Engine Company's vertical type, with steam 
cylinders 36in. by 54in., and air cylinders 84in. by 54in., 
the latter being on top. Some of them have the Corliss 
valve gear. They are to be compounded, t wo steam 
cylinders taking the place of the present single cylinde1· 
to ea.ch engine. 

Furnace No. 1 ordinarily produces spiegel iron at the 
rate of 7000 tons per month. A stock house, 368ft. by 
100ft., shelters the daily supply of coke, and hoists in 
two brick towers 100ft. high raise the stock to the tops of 
the furnaces. The casting-houses are of brick, and each 
furna.ce has a casting bed 62ft. by 150ft. The output of each 
furnace is about 300 tons of pig iron in twenty-four hours. 

Blast furnaces Nos. 5 to 8 are shown in Fig. 2. They 
were built in 1890, and are 85ft. high, with bosh dia­
meters of 19ft. 6in. to 20ft. 9in. Each has a capacity of 
375 tons of pig iron in twenty-four hours. There are 
four Massick and Crooke hot-blast stoves to each 
furnace, these being 74ft. high and 22ft. diameter, 
and each stove has its own stack or chimney for the 
waste gases. The furnace gas also serves as fuel 
for forty.eight _horizontal tubular boilers, 6ft. diameter 
and 20ft. long. These supply steam for ten vertical 
condensing blowing engines of the Porter-Allen type, 
made by the Southwa.rk Foundry and Ma.chine Company. 
The steam cylinders are 40in. by 60in., and the air 
cylinders 84in. by 60in., the latter having positive-motion 
gridiron valves in the cylinder heads. It is proposed to 
compound some of the engines in order to secure increased 
economy. 

Limestone, coke, and the ore received by rail are 
dumped in stock piles from railway cars of 30 tons 
capacity, t here being about 6500ft. of standard-gauge 
track on trestles about 12ft. hi~~· approached by an 
incline. These t restles are parallel to the line of the 
furnaces, and there is but a short distance for transporta­
tion from the stock piles to the charging hoists. The 
coke is dumped into bins, from which the charging car 
or "buggy " is loaded,_ the coke passing over a screen 
which takes out the dust. The ore is loaded into the 
charging cat·s by hand, or by a steam excavator, whose 
bucket holds a full load for one car. The charging cars 
are assembled and hauled to the furnaces by a narrow­
gauge locomotive. Each furnace has a double platform 
vertical hoist tower of steel frame construction, fitted with 
cages, and operated by a Crane Company's hoisting engine, 
with cylinders 12in. by 12in. Each furnace has also a 
brick casting house, 63ft. by 164ft., furnished with sand 
beds and sand runners for pouring the iron into ladles or 
into the pig-casting beds. 

The dust from the furnaces, which is carried over into 
the fiues by the waste gases, is prevented from entering 
and clogging the stoves by means of a dust chamber, 
which is a balloon-like enlargement of the fiue, in which 
the dust collects. This is seen at the left of Fig. 8, which 
is a. view of the base of furnace No. 5. As the dust is 
composed of ore, with some coke and limestone, it is not 
wasted. It is mixed with a little lime to give cohesive 
strength, and is moulded into bricks which are baked in 
a chamber heated by exhaust steam and waste gases from 
a boiler. These bricks are then again charged into the 
furnaces, thus avoiding a considerable loss by waste. 

The iron is ordinarily run from the furnaces into 
12-ton ladles, which are hauled on cars to the Bessemer 
or open-hearth steel plants. The Sunday iron is cast 
into pigs, which are used at the steel plants or shipped 
away. The slag is run from the furna.ces into slag cars 
of the Weimer pat tern, which are emptied into long 
beds, the slag forming layers 2in. to 3in. thick. When 
a sufficient quantity has accumulated, it is excavated 
and loaded into railway cars of 30 tons capa.city by 
a steam excavator, which can load ten cars per hour. 
This broken slag is used for railway ballast, road metal 
and concrete. It has also been used for the manufac­
ture of building brick. There is also at the works a 
specia.l plant for making mineral wool or slag wool, by 
spraying a jet of molten slag with steam jets. This 
materia.l is extensively used for the insulation of heat 
and sound, and in covering steam pipes, filling fioor 
spaces, &c. 

The Bessemer steel plant was put in operation 
in 1882, and has now a capa~ity of 2200 to 2600 tons 
of ingots in 24 hours. In 1890 the form of the converters 
was changed, a concentric nose being adopted in place 
of the old hood-shaped top with excentric nose. The 
three new converters are 14 tons capacity instead of 10 
tons. There are four blowing engines in the Bessemer 
mill. Two of these are vertical engines, similar to those 
at the blast furnaces, but delivering air at 20 lb. to 25 lb. 
pressure. They will probably be converted into com-
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pound condensing engines. The other two are horizonta.l 
engines of an old.fa.shioned type. 

The general alTangement of the conver ters, hot 
meta.l delivery track, casting pit, and cranes, is 
in accordance with the design of Mr. R. Forsyth, 
and arrangements are being made for removing 
the converters weekly, or whenever desired, as 
originally contemplated in Mr. Forsyth's plans. The 
converters have Mr. A. Holley's system of removable 
shells, the shells and bottoms being h!!.ndled rapidly by 
hydraulic lifts under the converters. Increased speed in 
changing the bottoms is now obtained by the use of a 
special form of c.ar or truck. Each converter has a shell 
independent of ite trunnion ring, and when the lining is 
thin or out of shape the shell can be released and with­
dl·awn, a new one being at once pushed in and secured in 
position. This enables the mill to maintain a. large and 
regular rate of production. The molten iron is 
brought from the blast furnaces in 12·ton ladles, as 
already noted, and is charged into two horizontal cylin 
drical mixers, Figs. 4 and 5, each of which holds 150 tons 
of iron. By thus mixing the iron from different casts 
from the various furnaces an iron of great uniformity in 
chemical composition and in temperature can be obtained 
for the converters. The ladles are raised to the charging 
floor by a hydraulic lift, which revolves through an angle 
of 90 degrees during the ascent, thus bringing the spout 
of the ladle into position for pouring. The t ilting up and 
back of the ladle is effected by power applied through an 
adjustable socket , which is thrown into gear with the 
mechanism of the ladle, and then disengaged. The 
empty ladle is hauled across the floor on a cable railway, 
and is let down by another hydraulic lift, which, while 
descending, is turned into position to run the ladle out on 
the surface track. 

Each mixer is supported on four rollers, and has a. 
circular rack on one side. By means of a ra.ck attached 
to the plung6r of a hydraulic cylinder, the mixer can be 
revolved so as to discharge its contents through a spout 
into a ladle standing on weighing scales. The ladle is 
then run on to an elevated tra.ck in front of the converters, 
and is emptied and returned to position by power. There 
are three iron cupolas adjoining the mixing building, in 
which pig iron is melted and delivered to the mixers 
when desired. 'l'wo are l Oft. in diameter and the other 
is 11ft. diameter, and they have an aggregate capa.city of 
5500 tons per week. Should the metal in the mixers 
cool from long delay, its temperature can be raised by oil 
burners, which spray a flame over the iron. Spiegel 
iron for re-carburising is obtained by melting the pig in 
four cupolas, or is taken from a mixer supplied with hot 
metal from a blast furnace. The latter method is the 
cheaper, and gives greater uniformity in the chemical 
composition. 

Afber the re-carburising process in the converter the 
steel is poured into a receiving_ ladle, and thence into the 
casting ladle, the double pouring ensuring a perfect 
mixture and uniformity in the steel. The casting pit is 
circular, and has about 250 degrees available for ingot 
cast ing, the remainder being for handling and cleaning 
the ladles. The pit can hold three heats, or t wenty-one 
ingots, which capacity is ample. Another casting pit in 
the rear of the ladle-repair shop is used for soft Bessemer 
steel ingots used in making some of the poorer grades 
of plates. 

As soon as the iron has been run into the ladles at the 
blast furnaces the foreman of the furnace plant tele­
phones to the clerk at the mixer, giving him the esti­
mated percentage of silicon and sulphur. These figures 
are used for calculating the composit ion of the metal in 
the mixer, which calculation is repeated as soon as t ho 
t rue analysis is received from t he laboratory. Under 
this system the variation between the calculated and 
actual analyses may be kept within 0 ·I per cent. of 
silicon and 0·05 per cent. of sulphur. The calculation 
of the composition of the metal in the mixer is performed 
by a chart and decimal scale, on the principle of propor­
tional triangles. This is found to be as satisfactory as 
a slide rule in rapidity and ease of working. When the 
iron from the mixer enters the Bessemer mill , the steel 
blower is given a ticket showing the weight and com­
position of the metal, and is guided by this in controlling 
the blowing operation. The laboratory at the converting 
works is independent of the main chemical laboratory, 
and furnishes analyses to the steel blowers and the 
metallurgist. 

One or two test ingots-according to the requirements 
of the specifications-are taken from each beat, and these 
are ~tin. square and 6in. long. One is for chemical 
analysis and the other for physical test. The test piece 
is -R-in. square and 20in. long, and when cold must be bent 
to a right angle by blows from :a hammer. One piece, 
about lin. square and 3in. long, is sent to the chemical 
laboratory, where drillings are taken and the chemical 
analysis made for that heat. 

The iron is poured into open moulds standing on cast 
iron stools forming ingots, which are 16in. square and 
weigh from 4500 lb. to 5000 lb. The moulds are stripped 
from the ingots as soon as the latter have solidified suffi­
ciently to bear handling, and the stripping crane then 
places them on iron cars on a narrow-gauge track. A 
locomotive hauls t hem to the mould yard, where they are 
left to cool. The ingots while st ill white hot are taken to tb e 
rail mill, being kept in a vertical position all the time. 

I n the origina.l plant each mould or ingot was handled 
separately by 5-ton Holley hydraulic cranes, but these 
gave way to three Wellman steam and hydraulic jib 
cranes, lifting two moulds or ingots. The latter are in 
turn to be repla.ced by 15-ton cranes having three sets of 
tongs, so that the number of lifts per heat, for the same 
weigh t of product, will be six instead of eighteen. The 
improved facilities for handling will effect an increase in 
the output, and avoid t he method sometimes practised 
of casting into moulds mounted on CM'S or t rucks. 

The capacity of the converting work is about 625 000 
t~ns of steel. ingots per year, the output being about 
2v50 tons of mgots per t wenty-four hours. D uring the 
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mouth of December, 1897, the output was 54,176 tons in 
49! turns of t welve hours. For the year 1897 it was 
520,245 t ons of ingots in 536 t urns. 

(To be contin.utd.) 

THAMES AND SEVE RN CANAL. 

IN our issue of l\Iay 8th, 1896, we gave a plan and sect ion 
of the Thames and Severn Canal, with some photographs 
taken in various places along the line of the canal, showing 
its neglected and decayed condition. We are now glad to be 
able to state that the work of restoration commenced in the 
early part of 1896 by the Thames and Severn Canal Trust is 
completed, and it only remains for the canal to .till with 
water for traffic to re-commence throughout. 

The Thames and Severn Canal commences by a junction 
with the Stroudwater Navigation at Wa.llbridge, Stroud, and 
passing Brimscombe and Chalford, rises 241ft. to the summit 
level at Daneway by twenty-eight locks. The first 4t miles 
of the canal from Wa.llbridge to Bell Lock, Chalfora, have 
never been closed for traffic, but from above Cha.lford to 
Inglesham, the junction with the Thames, there has been no 
through traffic for some years, and this portion has been the 
scene of the restoration works. 

The summit level of the canal extends from Daneway to 
Siddington, a distance of 8 miles Si chains, and from 
Siddington there is a short branch to Cirencester, 1 mile 
2 furlongs 5 chains long, and on the same level, making a 
total distance of 9 miles 3 furlongs 3~ chains. This summit 
level, passing as it does through very bad ground, has always 
been in the past history of the canal its weakest point, on 
account of the constant leakages which occur, and it is 
doubtful whether there is any portion of canal in England 
more troublesome to keep water-tight than this has been. 
In Mr. Robert Whitworth's report of December 22nd, 1782, 
he states the following :-"Unfortunately the level leads 
over some bad rocky ground, which cannot be avoided for 
several miles together, that is worse than I have ever seen 
any canal cut through for such a. continued length, yet there 
cannot be the least doubt but that by time and money it may 
be made moderately water-tight." 

Unlike the summit levels of most other canals, that of the 
Thames and Severn is not provided with reservoirs for storing 
water, but is solely dependent for its supply on the pumping 
engine at Thames Head, and a feeder from the river Churn 
entering the canal at Cirencester. This feeder can only be 
used free of charge on Sundays, owing to the prior rights of 
the millers on the Churn. 

The pumping engine v.t Thames Head, situated 4t miles 
from the end of the summit at Daneway, was erected in 
1852, and was constructed by Messrs. Thomas and Co., of 
Charlestown Foundry, Cornwall. It is a beam engine, and 
pumps from a well 63ft. deep, delivering 3,000,000 gallons in 
twenty-four hours. 

Every effort will be made to maintain the water in tho 
summit level at a. heigh t of 3ift. above the lock sills, and not 
to allow it to fall below 3ft.- that is, to use only for locking 
purposes the 6in. between 3ft. and 3!ft. Twenty-five chains 
from Daneway Bridge commences Sapperton Tunnel, by 
which the canal is led through the Cotswold Hills. This 
tunnel is 3808 yards long, of which 1436 yards are in rock, 
being the upper beds of the inferior oolite, and 2372 in brick 
arching. The width in the narrowest place is 11ft . Sin., and 
there is no towing path. Twenty-four shafts were sunk for 
use during its construction, the deepest of which is 234ft. 
from the bottom of the canal to the ground level of the hill 
above. From Siddington summit lock the canal descends by 
eleven locks a distance of 4! miles to La.tton, where there is 
a. junction with the North Wilts branch of the Wilts and 
Berks Canal from Swindon, giving communication thus east­
wards from Swindon, to the Thames at Abingdon, and west­
wards from Swindon to the Kennet and A von Canal at 
Semington. 

From Latton to the junction of the canal with the Thames 
at Inglesha.m is a further distance of 8! miles, with a descent 
of five locks, the total fall frcm Siddington to the Thames 
being 130ft. 6in. 

There are altogether on the canal fifty-seven bridges and 
forty-four locks. The dimensions of the locks are, between 
Wallbridge and Brimscombe, 68ft. by 16ft. ; between Brims­
combe and Cha.lford Chapel Lock, 70£t. by 12ft. 9in. ; from 
this lock to Danewa.y, 75ft. by 12ft. 9in.; and between 
Siddington and South Cerney Bottom Lock, 75ft. by 13ft. ; 
and from here to Inglesham, 97ft. by 13ft., with the excep­
tion of Latton Lock, which is 75ft. by 13ft. 

The work of restoring the canal has been carried out under 
the direction of Mr. G. W. Keeling, M:.I.C.E., lilt . E. J . 
Cullis, A.!lf.I.C.E., having been the executive engineer. 

Since August 5th, 1898, 1\Ir. W. J. Snape has had sole 
charge of the canal and works as manager and engineer. 
'Mr. Snape holds the same appointments for tho Stroudwater 
Navigation, and the joint oflice of both Navigations is at 
Wall bridge, Stroud. 

The following are tho principal places on the canal, with 
their distances from Stroud :-

stroud to- Mile~~. 
Brimscombo .. .. .. . . .. .. .. .. .. .. 28~ St .. Mary·., . . . . . . . . . . . . . . . . . . . . i 
CbaUord Wharf . . .. .. .. .. .. .. .. .. 4 
Valley Lock . . . . . . . . . . . . . . . . . . . . 4~ 
BAkers Mill Wharf . . . . . . . . . . . . . . . . {l~ 
Puck Mill .. .. .. .. .. .. .. .. .. [),\ 
Whitehall .. .. .. .. .. .. .. .. .. .. 6~ 
Danoway Wharf .. .. .. .. .. .. .. .. .. 7~ 
Dnneway end of Snpportou Tunnel . . .. .. .. 7! 
Contell , , , .. .. .. .. 9g 
Thame11 Head W1lnrf .. .. .. . . .. .. .. .. 11~ 
Thames He.'\d Pumping Stnt.ion . . . . . . . . . . 11~ 
Siddington top lock, junction with Circncostor 

branch, 1 ~ mile11 .. .. .. .. . . .. .. .. l{lt 
Slddingtou bottom lock . . . . . . . . . • . . . . 15~ 
South l,;ornoy top lock . . . . . . . . . . . . . . 11!2 
Wilmorowo.y . . . . . . . . . . • . . . . . . . . . IS~ 
Corney Wick.. .. .. . _ .. .. . . .. .. .. 19t 
Lntton, junction with North WUts Canal.. . . . . 201 
~tton Whcrr, Cricklndo . . . . • . . . . . . _ _. 21 

tsoy . . . . . . . . . . . . . . . . . . . . . . 22 
Mnrston . . . . . . . . . . . . . . . . . . . . . . 23! 
Ca.stlo En ton 13ridgo .. . _ .. .. .. .. .. . _ 24 
~ompsford . . . . . . . . . . . . . . . . . . . . 25~ 

udgrove . . . . . . . _ . . . . . . 2Q 
• • 0 0 • • ~ 

l nglesham, junction w!Lh river Thames . . . . . . 2St 
Lechlndo Wharf on rivor Tllnme~~ . . . . • . . . . . 20& 
River Severn to Tbnme~~ . . . . . . . . . . . . . . 87~ 

The through tolls fixed for all classes of goods passing over 
tho co.nal are, from Stroud to Cirencester, 6d. per ton ; and 
from Stroud t~ Inglcsham, 1~. 2~. per ton. 

The restoratiOn of the navtgat10n of the river Thames fr< m 
the junction ~ith the Tha.mc~ an~ Severn Canal at Inglosham 
to Oxford, a. distance of 88 mtles, 1s now on the point of com· 
pletion by the Thames Conservancy . 

• 
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TH E BARRY DO CK S , 
( Conclu!Ud /1'011~ pag( 584 ). 

THERK still remains something more to be said about 
the interesting excursion to Barry Dock. Reference to the 
pla.n, Fig. 1, will show that along the west side of L ady 
Windsor deep sea lock there is a graving dock, whilst a t 
the north-eas t corner of Dock No. 1 other graving docks 
are shown; the former belong to the Barry Railway Com­
pJ.ny, the latter to the Barry Graving Dock and E ngi­
neering Company. The Barry Railway Company's 
graving dock is known as the Barry Commercial Graving 
Dock ; it has the following dimensions :-The outet· side 
bay, 346ft. in length ; the inner, 327ft.; the length fro m 
the outer to the middle caisson is 866ft., and from the 
middle caisson to the end waJJ. 863ft.; this is being 
extended to 483ft., which will give a total length of 869ft. 
The width at entra.nce is 60ft., at the top of dock 113tft., 
at the bottom 100ft. The depth of water on the sill at 
high water ordinary spring tides is 26ft. 6in., and at high 
water ordinary neap tides 18ft. Sin. 937 vessels have 
used this graving dock. It can o.ccommoda.to four 
vessels at once. The pumping machinery consists 
of seven centrifugal main pumps with a. combined capa­
city of 260,000 gallons per minute and two small dr11in 
pumps capable of pumping together 12,000 gallons a. 
minute, and the water can be pumped either into the 
dook or into the sea.. 

The Barry Graving Dock and ·Engineering Company's 
dock at the north-east of Dock No. 1 is a double dock 
with an entrance 60ft. wide, furnished with a wrought 
iron box caisson ; a. similar caisson divides it at the 
middle ; the outer side bay is 814ft. long, the innn 
318ft., the length between the caissons and between 
the middle caisson a.nd the end wall is in both 
cases 355ft. ; the total width of the floor is 100ft., 
a1d a.t the coping 113~ft. The depth of water 0 :1 the 
sill is a.t high water ordinary spring tides 24ft. 6in., and 
at high water ordinary neap tides 16ft. 3in. Four eh\ps 
can be accommodated a.t the same time in this graving 
dock , and up to l\Iay 2183 vessels had used it. If neces­
sary the middle caisson can be removed, but this is 
rarely needed. The inner portion of this dock was also 
being extended to give a length of 405ft ., or a total 
length of 778ft. This company is moreover con­
s tructing a new single dock, which is shown alongside of 
the dou~le dock on the plan, Fig. 1. We give two 
illustrations-Figs. 40 and 41- which will give some idea 
of the operations connected with this work. The marl 
is 65ft. below the coping le'Vel at parts, a.nd, as will be 
seen from Fig. 40, very heavy timbering is required in 
trenching for the side walls ; this is owing to the fact 
tho.t the site is that of an old timber pond cut. Fig. 41 
indicates very clearly the system of construction followed. 
The walls are of masonry with foundations of cement 
concrete, with large stones embedded ; the floor is of 
cement concrete, on a foundation of lime concrete with 
s tones embedded, and where necessary stone filling is used 
in the way shown. The dimensions of this graving dock 
are-width of entrance 65ft., of floor 66ft., a.t coping 81ft. , 
total length 623ft. Depth of water on sill a.t high water 
ordinary spring tides 27ft. 6in., at high water ordinary 
neap t ides 19ft. Sin. 

A plea.so.nt and interesting feature of the visit to Barry 
wa.s the trip round the docks in electric launches, 
p.1ssing round the old dock, then through the unfinished 
junction out into the new dock, thus enjoying the dis­
tinction of being po.ssengers in the fi rst craft to enter 
Dock No. 2. The appearance of the new dock from the 
launches was very fine, and not only could the excellent 
workmanship be investigated, but we were enabled to 
realise the extensive area. of this great sheet of water. 
This t rip was followed by a.n excellent luncheon given 
by the Barry Railway Company, and then by the visit to 
Barry I sland and Whitmore Ba.y already referred to ; a.t 
3.40 the departure took place, and a.t 4 our kind hosts 
took leave of us a.t Cardiff and handed us over to the 
tender m ercies of the Great Western Railway Company. 

We may fittingly add to our remarks on the new works 
at Barry Dock the names of those who have been mainly 
concerned in bringing the works to a successful termina­
tion. The consul ting engineer is Sir John Wolfe Barry; 
his resident, l\fr. R. C. H. Davison, to whom we are 
indebted for illustrations, a.nd most of our information 
on the subject. The Barry Company's engineer is Mr. 
James B ell, who, with the assistance of Captain Dawes, 
its dock m aster, directed the dredging for the Lady 
Windsor Lock, which necessitated the removal of 84,000 
cubic yards, mostly of rocky marl, that ha..d to be cut 
to 18 ft. below low-level of ordinary spring tides. Then 
the contractors for the various works were a.s follows :­
Sir John J ackson, the Barry Commercial Graving Dock 
and the locks and jetties of the deep sea lock ; 1\lessrs. 
Robert Stephenson and Co., the lock and dock gates; 
Sir W. G. Armstrong, Mitchell, and Co., the gate 
m achinery, the hydraulic cranes, and capstans ; Messrs. 
Brown, Lenox, and Co. , the fender chains, buoys, and 
other chains; Messrs. P rice and Wills, the island railway, 
and the dock railways and buildings; Messrs. E. C. a.nd 
J . K~a.y and Messrs. John Lysaght supplied the trestle 
and girder work, the las t-mentioned firm also furnished 
the pontoons ; Messrs. Ta.nnett Wa.lker, and Co. , the 
winding engines and sluice machinery of the lock, a.nd 
the coal tips and hydraulic engines of the new dock. 
The late Mr. T. A. Wa.lker was the contractor for the 
graving dock of the Barry Graving Dock and Engineering 
Company, a.nd for the main dock and railways. 

It may be noticed that all the machinery of the dock 
is worked by hydraulic pressure a.t 750 lb. per square 
inch, there are three installations, all shown on plan 
Fig. 1, but all the mains a.re connected and circuited. 
In all there are eight pairs of compound horizontal 
surface-condensing engines with s team cylinders 16in. 
a.nd 28in. diameter by 24in. stroke, supplied with 80 lb. 
steam from twenty-three La.ncashire boilers 28ft. long 
by 7ft. diameter. The pressure pumps are on the 
differential ram principle, t he diameter3 being 4?iin. and 
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6;}in. , the water storage is provided by twelve accumu­
l ators with ram s 22in. internal diameter, loaded to 
maintain the pressure. There are seven miles each of 
7in. hydro.ulic pressure mains, of Sin. hydraulic return 
mains, and of 6in. fresh-water mains. There are also for 
manipulating ships and wagons, discharging cargo, &c., 
forty -one movable hydraulic pedestal cranes, five fixed 
hydro.ulic cranes-one of them 50 tons. One steam floating 
crane, five steam travelling cranes, three hand travelling 
cra.nes, one hand fixed crane, 120 hydraulic capstans­
four of 10 a.nd twenty-seven of 6 tons ; 262 bollards, 171 
mooring rings, forty -five buoys, and various accessories. 
The docks, tips, sidings, entrances, works, workshops, 
~d stations are all illuminated by electricity ; the plant 
1s housed near the north hydraulic engine house, from 
which the steam is supplied, and consists of eight engines 
of 970 indicated horse-power, driving six Crompton 
dynamos, two Patterson a.nd Cooper's dynamos, three 
Brush and two Crompton alternators. There are 169 
arc lamps, 2593 inca.ndescent lights, fifteen transformers 
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TABLE A. 

l · 1 . I ~,- • • .... . • .. r:lf :lg, ,.Q -...., b.:s .. -g = s ~ ~~ ~.; -.. 
e~ '&.; r:l~ 0 "' ..lll e~ _._ === _c od ..::: r:ls:~ ::l'- ~ ..... e- ~~ !i.S (!)S:: .. ~o .. 0:: 

0 ~ ~ (J 0 "' 8. E-<IQ .... 1:-< 
- - -

S.S. &10ino 157S 250 35 •3 18 4~ 2081 462 -.. . ... 

S.S. Haberton ... 1443 2-17 35·3 15•6 4:t 1947 ·158 -... 

S.S. Ocean ... ... 1H2 247 35'3 15'6 4~ 193-j 416 60 

I S. •. Activity 2'25 31'1) 16.2 '1 13:.!7 332 !)8 ... ... 1091 

I S.S. Harlriog 268.2 37 •7 17 5t 2167 460 70 ... ... 1838 

. .. 1 2104 S.S. 1\ordboen .. . 310 41 20 . 41 26~ 4055 151 460 
I 

The trade a.t Darry Doclc bas shown a continual increase 
ever since ~he opening in July, 1889 ; in the following 
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Fig. 40-TIMBERING FO~ r.:EW DOCK EXCAVATION 

for lowering 2000-volt current to 110 voUs, and a 
total length of thirty -five miles of electric mains. 
Messrs. J. Stone and Company's system of electric 
lighting is used in the passenger coaches. The Barry 
Railway is well-connected in every direction with other 
railways, and itself owns over thirty miles of railway, 
and forty-eight dock sidings, and ninety -three locomo­
tives, ninety-six passenger carriages, twenty-four passen­
ger vans, and 1186 goods and other wagons that are 
always being added to as required. There are engine 
sheds, fitt ing and workshops, where all repairs to loco­
motives and other m achinery are done, whilst in the 
vicinity of Barry Dock Station new offices arc being 
erected ; the building is three storeys high, and covers nn 
area of 2050 yards. 

year the total imports aruountcd to 63,675 tons, tho 
exports to 3,201,597 tons; the number o£ vessels was 
1753, with a registered tonnage of 1,692,223, of which 
1321 with a tonnage of 1,310,03U were steamers, and 4.32 
with a tonnage of 382,184 were sailing vessels. In 1897 
the total imports were 248,349 tons; exports, 5,859,255 
tons ; the number of steamers 2489, tonnage 2,844,862; 
sailing vessels 317, tonnage 322.449 ; total num her of 
vessels 2856, with a registered tonnage of 3,167 ,311. 
Since the opening to end of 1897 the numbers are:­
Total vessels, 18,687 ; t onnage, 19,594,964; total imports, 
1,226,487 ; exports, 37,763,590 tons; exports and imports 
together, 39,010,077 tons. The imports include pitwood, 
timber, rails, silver sand, iron and iron ores, building 
materials, and general m erchandise ; the exports , 
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Fig. 41-CONST RUCTION OF NEW SI NGLE DOCK 

A word or two may now be said about the coal tipping. 
The possible capacity of o. tip is fo.r greater than the 
actual tipping done by it, inasmuch as very man y delays 
occur, and consequently about 800,000 to 360,000 tons 
may be taken a.s a. fair estimate for the annual output of 
a. tip, although judging from the performa.nce during 
short periods of time, and calculating from that the 
annual output, a. number ten times as great may be 
stated but would not be correct. The actual amount 
tipped in 1897 was 5,854,920 tons from 28 tips, or an 
average of 254,662 tons per tip. 

Trimming in the vessel, changing vessels, waiting 
orders and cargoes, slack seasons, breakdowns, &c., a.re 
sources of delay, but wegivein Table A, borrowed from 1\Ir. 
Davison's paper, some examples of the despatch of vessels. 

All except the last were self-trimmers, and in that case 
no less than 12t hours were spent in shifting tips and 
getting in the bunker coaJ, although three tips were used. 
In the first two cases one, and in the second two, tips 
were used. 

principally coal and coke, a few rails, a small quantHy o£ 
iron and iron ore, and a few thousand tons of general 
m erchandise. This year the coal strike will have con­
siderably interfered with the working of the dock, and tbe 
actual output will consequently be diminished ; to what 
extent is a. factor that will be regarded with interest 
by many people. 

It is interesting to s tate that the population of the 
district is now about 30,000, although in 1884 it was not 
above 100. There are 5206 houses on the spot, and the 
number of men employed is 1708 ; moreover, there is an 
excellent service of trains, so that those preferring to 
live elsewhere find every facility offered them for their 
convcyo.nco backwards and forwards. 

KtNc's Cm,I,&OE, LmmnN.-Tbo David &lomons Scholnl'sbip fbi' 
1899 bas boen nwarded by tho Institution of .l!:loctrical l!:~:~ginoors 
toT. R. Reofree, studont in the Siemens ~ngineetlbg LabOratory 
of Ring's Coll('ge. 
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may be easily removed by loosening three or four b_oUs. The section will have a. length of 650 kiloms., a.nd will connect 
• MOTOR CARS IN PARIS. engine is started from the seat by a. lever, for whl.ch system Saigon with Ka.hn-Hoa., while a. branch line will go oil to tho 

the firm claims to have a patent. 1\I. L. F1sson bas high plateau of Lang-Bio.n, which is at present almost inac­
THE section devoted to meohanioally-propolled veh icles in abandoned the Benz motor be formerly employed for a tw?- cessible. The climate on the plateau is particularly suited 

tho Salon du Cycle et do 1' Automobile, which was opened in cylinder vertical engine of his own design. ';l'he mot~r IS to European settlers, and it is expected that this district will 
the Gal~rio des Machines in Paris last week, was much placed in the fore part of the car and the power IS transm1tted become one of the most prosperous region.s in Cochin-China. 

h f h t h h · · 1 1 ed Th Tho fifth section, having a. length of 95 kiloms, will be an larger than might ha.vo been expected in view of t e act t a by spur. wheel geari.ng, w ic IS entire y e~c. os . " e e""tension of the existing line between Saigon and :Mitho to 
m&.kers had shown all their latest types of motor cars at the exhaust 1s conveyed mto an unusually large Silencer for • 
Tuileries Exhibition in June. Since then a. good deal of pro- suppressing the noise and odour. Cantho on tho south-west, where a large traffic is likely to 
gross has certainly been made in the designin~ of mechan!cal The only steam carriage exhibited was the "motocar " be don~ in tho transport of rice and otherd prod~c~. All 
vehicles, and the new systems of propelling mecha.rusm constructed by Count Dalle.-D~cimas and several other these sections will be eventually connecte up wtt new 

d "d dl · t t ' I k d · th h · al h ' 1 movement railways and two branch lines will go off to the uplands of exhibited at the Salon were ec1 e y m eres mg. n spea. · gentlemen intereste m e mec amc ve 1c e • Attopeu 'and tho river Mekong, where it is intended to csta-
ing of new systems, however, we do not mean to infer that but unfortunately their efforts do not appear to have been 
any notable departure has been made from th~ various types crowned with entire success. 'Iho generator at the rear of blish a sanatorium for tho Government officials. 
of spirit engines already adapted to road vehtcles. In most the car is ingenious. It is composed of a series of concen~ric All these enterprises will provid~ a. conside~ablc amoun~ of 
oases the new motors were designed on principles which had tubes with spirals between them, to ensure the superheatmg work to the French makers of ratls and railway material ; 
boon tried in the early days of the motor car industry, and for of the steam by a longer circulation in the hot tubes. ~he but as they are very busy just now on account of the home 
some reason or another abandoned, and the others were heating surface is said to be 3! square met~es. There ts a companies, who are spendi~g a great deal .0~ ~oney on tb_o 
simply copies of existing motors, modified in cer~a.!n det~ils row of petroleum burners underneath a few mcbes from t~e renewal of their plant, in vtew of the ExbtbltJOn of 1000, •t ' 
to constitute "improvements." The most stnking thmg ground, and it is difficult to believe th~t they would remam is by no means improbable that a good ~~n~ 0~ the lodo­
o.bout tho show was the desire of even the makers of the alight in wet a.nd muddy weather , while even the draught Chinese contracts will have to go abroad, lf lt lS mtended to 
highest standing to find something better than their pr~sent behind the car would be liable to blow them out. The waste compl~te the lines within a reasonable time. 
types of engines. None of the firms are aJ,>parently entl!'ely beat is utilised for raising the temperature of the water before 
satisfied with their mechanisms, and there 1s a keen anx1ety entering the tubes. The engine will ~evelope 8-horse power 
to bit upon new propelling devices that shall be far in at 120 revolutions. It has three cylinders at 120 deg., and T HE JAPANESE DESTROYER, IKADSUCID. 
advance of the motors now in use. weighs about 56 kilos. The engine is under the driver's seat, 

The Societ~ des Automobiles Mors, for instance, exhibited and the power is t~a.nsmi~ted to the coun~ersha.ft by spur A PRELIML'\AU\" high-speed trial was made on Thursday, 
vehicles fitted with two new types of engines. The system wheel gearing. It 1s poss1ble that sometbmg may be done the 15th inst ., of the torpedo boat destroyer lkadsucbi,, t~o 
they usually employ is a motor with four cyl~ders c~upled with this mechanism for motor cars, but as at present la test addition to the Imperial Japanese Navy. Tb1~ IS 
in pairs at an angle of about 90 deg. They build cars m the arranged it appears to be utterly impracticable_. Tho electric the first of six precisely siiQilar vessels under constructiOn 
form of a dogcart, and the machinery is placed behind ~be carriage builders, 1\Iild~ et Cie., bad a novelty JD the shape of by 1\fessrs. Yarrow and Co., :Qmited, at their yard at Poplar. 
rear axle. A lighter type of four-seated car was show~ mth a fore-carriage for light vehicles. It is a circular f~ame These boats are interesting, in that they are larger than any­
a horizontal two-cylinder engine placed transversely m the supported on the axle of a single ste~ring whe~l fitted wtth a thing hitherto attempted in this direction by Messrs. Yarr?'~· 
fore part of the car, the two cylinders being as _nea.rl~ as pneumatic tire. The frame carrtes 105 kilos. of accu- and that their contract speed is 31 knots. The Ikadsucb1 IS 

possible in the same axis. They a.re flanged for au cooling, mulators and a small motor, which is geared on to the 220ft. long and 20ft. G~. beam, and ha~ a dra.u_ght when 
and are also fitted with water jackets. This was the type driving a.~le by spur wheels. It i~ claimed that t~e car will loaded for trial of 8ft. Gm. aft. Her tnal load 1s 35 tons. 
first designed by l\I. l\Iors for the propulsion of road vehicles, run 70 kiloms. on the level wttbout re-chargmg. The On the occasion of this run she had all this on board, and, 
and he apparently finds that for the lighter cars it gives arrangement is rather cumbrous for ~ li~ht car, bu~ . it in addition, she carried seventy-eight persons. The trial \~as 
better results than the four-cylinder engine. To a heavier certainly appears to open up a. new ~pphca.t10n of eloct~ICity witnessed on behalf of the Japanese Government by Admt.ral 
t ype of co.r 11!. :M:ors had fitted a two-cyl;inder vertica.l mo~or for the propulsion of cars. In the hghte.r tyPes of cama.ges Matsunaga, Captains Kondo and K~robe, of the. Construct1on 
of 8-horse power, which was also pla.ced m front. The des1gn there was little to be seen beyond the appltcat10n of systems of Department and Comma.nder I shida, who will eventually 
and_ arrangement are very similar to that of the Daimler spirit engines which have long been o~ the market. By far have charge' of the destroyer when she is taken over by tbe 
engme. the great majority of them had De D1on motors adapted to Japanese Government and his staff. The engines are triple-

Another departure bas been made by Ml\I. Panhard et light vehicles of every possible shape. l\I. D. Farman, _bow- expansion and have four cylinders, t~e ~wo low-p~essure 
Levassor who are beginning to cater for the needs of buyers ever, exhibited a new tandem car propelled by a two-cybnder cylinders being at each end of the combmat1on, followwg tho 
who can~ot afford to pay fancy prices for the bighly-fini~bed horizontal motor, in which the transmission was effected by Yarrow, Slick, and Tweedie design, a.nd they are so well 
carriages turned out at the Avenue d'Ivry works. The _httle two belts and two chains, each giving a different speed. The balanced that the vibration, considering the power produced, 
car they showed for carrying two persons was fitted w1th a motor is of 4-borse power on the brake. The cylinder~ are is remarkably small. The sizes of the cylinders are :-H igh­
S-horse power single-cylinder ho.rizontal motor. The ~y!IDder flanged, and are also cooled ~ith water. Inst~d of Clrcu- pressure, 20~in. ; intermediate, 31~in.; and two ~ow-pre~S';JTO 
is flanged, and also bas a water Jaeket. As the motons ~the lating the water through coo hog tubes the tank, ttse!f serves cylinders of 34in. There are two sets . of engmes driVIcg 
rear the tra.nmission gear is, of course, not the same as m ~be this purpose by being made tubular, so that there IS a. very twin three-bladed propellers, and the estrmated bor!'J!-power 
ordinary Pa.nhard cars, but is more direct, and operates w1tb large surface exposed to the air. . . . . for the contract speed is about 6000, though the engines arc 
less complicated gearing on to the countershaft. In the cars If the show has not presented anythmg that JS str1kmg~y said to be quito capable of working up to 7000-borse pow~r if 
exhibited by the Societe des Automobiles Peugeot there was new it has at all events indicated that makers are still necessary. The stroke is 18in., and the number of revolut1ons 
uo change beyond the substitution of electric ignition for the striving to produce a more satisfactory mechanism than any- about 400 per minute. 
Incandescent tube on two of the oars. M. Peugeot bas been thing that is yet available for ro&d vehicles. All that can be There are four boilers, two for the port, and two for the 
tarrying out experiments for some time past in this _direction, said at the moment is that some of the systems of motor starboard engines. These boilers are of the ordinary Yarrow 
and bas met with such success that he has de01ded upon cars are giving very good results, and are so far p~acticab~e water-tube type, and are capable, if pressed, of doing well 
adopting this method of firing for the future. Now that that t he industry bas for two years past been makmg rap1d over 1500-horse power each ; each boiler has its own funnel. 
l\I. P eugeot is about to abandon the platinum tube there are headway on the other side of the Channel; but before these There are two stokebolds, the boilers being placed so that two 
only one or two firms a.t the most who continue to use it. cars can come into general use the existing sys_tems m~st not can be fed from one bold, through the three furnace doors 

The well-known carriage builders, Belvallette Freres, only be improved, but there must be a. suffiCient va.~1ety of with which each is provided. The forced draught is worked 
showed for the first time a beautifully-finished carriage pro- good mechanisms to prevent the trade being monopolised by by means of a horizontal fan , 6ft. in dia~eter, the spindl_o ?f 
polled by mechanism on the Bergmann system. The motor a few firms, as is the case at present. From w~a.t could be which descends to the level of the stokmg floor, where 1t IS 
is a horizontal single-cylinder engine of 5-borse power. ~he seen at the show, it appears as if makers have httb hope of connected to a small horizontal engine; there is therefore one 
piston operates a shaft carrying three pulleys for the va.rt?us improving the existing motors to any great ext~nt, and fa.n to two boilers. The boilers are constructed for a working 
speeds, and each pulley bas a. loose lea~her. bel~ conn~otmg certainly it is extremely difficult to devise anythmg new. pressure of 250 lb. on tho square inch. 
with the countershaft. A lever termmatmg m a JOckey Manufacturers, indeed, scarcely seem yet to have made up The electric equipment, for which l\Iessrs. Siemens 
pulley comes down on one or other of the belts, and gives the their minds what direction to take in choosing a definite Brothers are responsible, consists of forty-two fixed 16-candlc 
desired tension for tho running of the vehicle. The lever is type of engine. Those who make vertical mot~rs are trying power lamps, three navigation lights, three sign~ ligh~s, and 
operated {rom tho seat a.nd moves transversely over the range the horizontal t yp')s, and those who have h1ther~o gl~en a 20in. projector of 20,000-candlo power, provtded w1th an 
of three bolts, and the pressure may be increased or dimin- their attention to the horizontal engines a.ro expertmentmg automatic lamp, Mangin mirror, and dispersing lens. 'Ibo 
ished as required. The gas mixture is fired by magnetic. with tho vertical, while some are endea.vouring to make a. dynamo, which gives 100 amperes at so volts, is of tho 
electric ignition, and it would be interesting to kno~ whether selection among all sorts of sy3tems. It is t_rue that sin_ce Admiralty pattern, and i~ coupled to a Bellis tandem com­
the spa.rking is sufficient to ensure the regular runnmg of the tho various motor car concerns were formed mto compames pound enclosed engine, running at 500 revolutions per minute. 
motor. As the carriage shown was the first one constructed, there is plenty of money for carrying out this purely experi- The armament consists of a 12-pounder quick-tiring gun, 
and had only recently beon completed, the experiments have, men till work, and probably, therefore, the progress in the near mounted aft, and a broadside of five 6-poundor quick-firers. 
no doubt, not been sufficiently conclusive to prove the effi- future will be more rapid than it has been in the past. The There will, in addition, be two 18-in. torpedo tubes. These 
ciency of this system. The driving gear bas been simplified chief difficulty lies in finding some suitable propelling will be placed aft, and will ~0 capable of swivelling. Th~ro 
as much as possible, and it is claimed that the carriage may mechanism for the lighter types of carriages, for which will be storage room for SIX torpedoes. The coal-carrymg 
be started from the driver's seat, though it is to be remarked there will neccs~rily always be a. very heavy demand. capacity of these boats is 00 tons, which is capable of taking 
that in no other vehicle for which similar claims bavo been Among the considerable number of light vehicles exhibited them at economical speed for a distance of over 3,000 nauticul 
made has the starting gear acted at all satisfac torily. at tho show propelled by the De Dion motor, thoro wore a miles. The coal is carried in bunkers situated at the sides of 

The light car sh own by M. Th. Klaus is only new in the few carriages fitted with new engines upon the same pri?- the vessels. The officers' quarters, which are much more 
sense that it was exhibited for the first time. It has been ciple, and it remains to be seen whether any of these will roomy than in the generality of destroyers, are in these par-
worked upon for some years past, and bas apparently now solve the problem o£ small vehicle propulsion. ticular boats placed immediately aft of the engine room , 
reached its definite form. It bas two horizontal motors, one from which, they are separated by a bulkhead. 
on each side of the car. The cylinders are cooled by air On the occasion of the trial, an early start was made from 
flanges and a water jacket, as is tho case with most of the Poplar, and the vessel was taken down to the l\Iaplin 
small motors recently introduced, but despite these pre- RAILWAYS I N INDO-CHINA. measured mile, and put to full speed. She more than fulfilled 
cautions we have found that the motors get very hot after her contract, for she attained a speed of well over 31 knots, 
running a short time. The cont~olling of the . inlet ':alves THE loan of eight millions sterling proposed by the with a steam pressure of only 185 lb. on the square inch, a 
by means of a. spindle on the steenng lever wor~mg agamst a Governor-General of Indo-China, and introduced into the vacuum of 25in., and just over 400 revolutions per minute 
segment piece is very ingenious. The mot?r 1s stopped by Chamber of Deputies with the full support of the French of the engines. The official trials are shortly to take place. 
merely raising tho lever. To start the engme, a. lever ter- Government, is to be devoted entirely to the construction of a. 
ruinating in a ratchet working on a pinion is operated from network of railways, without which l\I. Doumer believes that 
the seat, but evidently this is found impracticable, for on it will be impossible to turn the rich natural resources of 
the vehicle exhibited the lever bad been suppressed. Tonkin and Cochin-Cbina to satisfactory account. The THE DERWENT AND ASHOP WATER SUPPLY 

Another new exhibit was that of the Compagnie des Auto- amount asked for is intended to carry out a part of the entire SCH E MES . 
mobiles Henriod, who have lately brought out a. carriage in railway scheme, and permit of work being immediately 
which the propelling mechanism is designed by ~- C. E. Hen- started upon tho construction of 1660 kiloms. out of a total A SMART p:nliamentary struggle over tho rivers Derwent 
riod. As in the case of the latest t ype of Mors motor, t he length of 4000 kiloms. of line. and Ashop IS likely to take placo soon. Leicester, bel-
two cylinders are placed transversely in the fore J?art of the The railways will be built in five sections. The most im- field, and Derby are each contending for entire control 
carriage, and the pistons work on one shaft, carrymg the fly- portant is tho 400 kiloms. of line which will put Haiphong of the bead waters of tbeso rivers, with the primary 
wheel and terminating in three pinions which gear into into communication with Hanoi and Lao-Kai on the Chinese object of supplem enting then existing water supplies. 
b::vet'whoels on t ho countershalt for the various speeds and frontier. This railway will be eventually extended to W1thout for a. moment suggesting which of these towns, if 
fnr reversing. The cylinders are flanged and have no water Yunnan- en by virtue of a concession accorded by China to any, should be permitted to take the whole or part of this 
jacket, tho idea being, apparently, that the draught set up by the French Government, and it \vill probably be carried out water , wo propose to gi''O somo idea of the na.turo of 
tho fl y-wheel will be sufficient to keep the engine cool. Wo by a. company, whose interest on capital will be guaranteed by the water supply; to describe tho ~chemos as at present 
ha.vo found, however, in practical running that thoro is a. tho Colony. Tho French attach tho greatest value to this suggested ; and to sot out what aro tho claims which each 
decided liability of tho engine to get bot. enterprise, as not only will t he colonial section open up the town puts forward to being a participator in the water . 

. \n interesting vehicle was that exhibited by tho Soci~t~ vast region watered by the unnavigable Red Rivor, but the All throe schemes aim at impounding the head waters of 
des :\Ioteurs Gobron ot Brillie, in which it is sought to secure Chinese extension will put Tonkin into communication with both the Derwent and the Ashop, either by means of 
a perfect balance and suppres~ the vibration by explod_ing wba.t is dP.Omed one of the richest mineral territories of tho reservoirs on these rivers them selves, or elso by a. reservoir 
the gas mixture bot ween two ptstons.. There are two vert1c~l Celestial E mpire. Yunnan has alre&dy been thoroughly ex- just below their junction. We hear that a number of attempts 
cylinders, and consequently four p1stons, the lower pa.tr plored by F rench mineralogists and other experts, who havo beon made by the three towns to come to some general 
acting directly on the shaft, and the upper two by means of express the opinion that the proposed railway will be a very understanding between themselves, but these have fallen 
rods and bevel gearing. The motor, which developes &-horse profitable undertaking. The section from Hanoi to Vigne through, apparently because each one wishes to play the 
power ran for seven consecutive hours on each day of the will have a. length of 320 kiloms. It will pass through a rich leading part. 
show 'and the noise and vibration were certainly much less and populous country, and will greatly facilitate the exporta- The rivers Derwent and Asbop both r iso in tho l'oak 
tba.n 'we have noticed in any other mechanical vehicle. MM. tion of the natural products. The third section from Kwang- country, the former just on the borders of Derbyshire and 
F~ugcre, Ochin ot Dangleterre, of Corbe_il, are one of the tri to Hue a.nd Tuoron, a. dista.nce of 1!)5 kiloms., is regarded Yorkshire. They come together ::.t a place called Asbopton, 
nowcst firms to engage in the mvtor car mdustry, and they more as a strategical lino, since it will put tho capital of Fig. 5, a pastoral village of the true Derbyshire type, with its 
ex hibited a couple of vehicles fitted with two-cylinde~ hori- Annam into direct communication with the only accessible famous inn, a relic of tho old coaching days. It is charming 
zonta.l 01.,tors of G-horso power. Tho crank shaft carnos two port in that country. Nevortholoss, botweon J fue and country, and is tho watershed of tho Derwent. It comprises 
fl v-whoeiP between which is tho bolt for the transmission. Kwa.ng-tri the railway will pass through rich cultivated 23,000 acres, which contain as o. total but 100 inhabitants, 
Th! wb >:d of the mechanism is enclosed in a gear case, which plains that will provide it \vith plenty of traffic. The fourth and it is only very slightly cultivated. At the source of the 
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Fig 5-THE CONFLUENCE OF DERWENT AND ASHOP Fig. 6-THE DERWENT NEAR ASHOPTON 

Derwent, near :;lippery tones, Fig. 1, as a local authority says, 
one finds himself "absolutely alone with earth and sky, save 
for the bleating of tho startled sheep or tho crowing of the 
grou~o. be disturbs as be walks along." An ideal spot for 
obtammg pure water ; indeed, the water is !>aid to posses~ an 
extremely high degree of organic purity, and according to a 
re~rt made by Sir Edward Frankland, it is remarkably soft, 
bemg almost entirely free from salts of lime and magnesia, 
and for dietetic purpohes one of the best in the kingdom. Of 
tho rainfalJ , strangely enough, there does not appear to be 
any direct evidence forthcoming. The valleys of the Derwent 
and the Ashop, it is stated, have never been gauged. The 
fail in adjoining valleys, however, has been taken for a 
lengthy period, and the results there obtained point to the 
fe.c~ that somewhere about 40in. of rain may be expected in 
ordmary dry seasons in the valleys now under consideration. 
On this basis it is calculated that 30,000,000 gallons may be 
expected to be realised as a daily average. 

Of the three scheme~~, that of Leicester is tho most daring, 
if for no other reason, certainly on account of the distance to 
which the water i11 to be taken, some GG miles. !::ibcffield is 
very much nearer, only 10 to 12 milch off, and it i:; extra. 

ordinary that this town hhould not have gone to thh; source 
before. The Leicester and Derby schemes are similar in 
design. 

Taking them in detail, the Leicester scheme is the 
outcome of a largo amourit of thought, and bas only been 
adopt~d after careful search and investigation in other 
directions. :r, irst of all, Loughborough was suggested as a 
possible source, this t own having acquired more water than 
it is likely to require for its own uses for many years to 
come. This project was discarded because it was found 
that, supposing in the future Leicester bad to further 
increase its supply and carried out such another scheme as 
the present Derwent project, it would still have to pay 
Loughborough for fifty years, whether it used the water or 
not. It had a.lso been in turn suggested that water should 
be obtained from .Bardon Hill, Twyford and Mere, Eye 
Valley, and Rutland. Each scheme, however, had to be 
given up. Then it was attempted to obtain a supply from 
.Birmingham, but not only would this bo.vo been accompanied 
by a largo expenditure of monoy in Parliament, but tho cost 
o( the mains would ho.vo been more than tho cost o( the 
Derwent projccL. J;;vcntually, therefore, it was decided Lo 

adopt th.is.. It pro\'ides a total of five reser\'oi r~>, though at 
present 1t IS only proposed to form one. The five rehervoirs 
are as follows : -

(1) The Bonkslcy Rescrcoir.- This is situated about five 
miles up the Derwent from Asbopton. It will have a masonry 
dam, and contain 921 million gallons. Fig. 2. 

(2) The Ou.c:ldcn R csen·oir, tho masonry dam of which will 
be built acrol:is the Derwent, some 3i miles north of Ashopton, 
and the water in it at its highest pomt will reach tho base of 
the Ronksley Dam, the reservoir being :>omo 1.\ miles long. 
It will contain 2530 million gallons of water.· This is the 
first of tho reservoirs which it is proposed to construct, o.nd 
from it 12,000,000 gallons daily will be drawn. Of this, at 
present, Leicester proposes to take 5,000,000, giving Derby 
and Derbyshire 7,000,000 gallon!\. From this reservoir it is 
suggested to leo.d an aqueduct to conduct the water south­
wards, and compensation gauges and storm overflows are 
arranged for. Fig. 3. 

(3) The Blackdcn Rcscn;oi1. This is on tho Ashop, some 
q miles above Ashopton. H ere, n~ain, th o building of o. 
masonry dam is proposed, and tho !.Uggestcd capu.city of the 
1 cservoir, which will be a milo long, i1:1 167 million gallons. 



• 
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( 1) The Haggl! e R esen:oi1·.-This com plates the storage reser­
vousso far as watersupplyisconcerned, as No.5 is only intended 
for compensation purposes. Here, again, there is to be a. 
m:~.sonry dam, supplied with overflows and compensation 
fraugos. It is to be placed near Hagglee Farm, some 2; miles 
n orth-west of Ashopt:m, F ig. 4, O.'ld the reserv.)ir is to contain 
2161 million gallons, so tha.t the t!)tal suggested storage, 
when the whole scheme is carried ou~. i s a3 follow.o :-

DJrwent{ Ronkaley R!l:li'V.Ji: .. _:. .. 9JI miUio:~ gall<>n~. 
o.~z Jl ten , .. .. .. 2 ,ao .. 11 

A.:!h ~p { Blackdeu 11 .. .. .. 4 l7 . , 11 

liag6lee 11 • • • • • • 21o l 11 11 

T,t.l .. .. .. .. .... .. 6079 

F.·om the H-J.gglee R~servoir the L3icester scheme proposes 
t o tab a tunnel 1200 ya.rds in length to join the aqueduct 
C)ming from the Ouzelden R eJervoir, rather m!)re than a 
m ile from its c:numencem ent. 

l5) Thg Ba-mford Ilesen·oi1·.-This will be the last to be 
c:mstructed, and will only be used for a. compensation reser­
voir. It will b :l constr ucte1 with an earthen dam, and will 
contain 2502 million gallons of water. At Bamford also 
there a.re to b~ fifteen filter beds, which a.re to b:~ oonstruc~ed 
in three groups of five filter beds each. 

F rom this p:>int the water will be led through alternat­
ing oa.st iron pipes, concrete conduits, a.nd tunnels, to service 
reservoirs at .\mbergate, 637ft. above Ordna.nce D.1.tum, which 
will eventually hold 30,000,000 gallons, but a.t first only 
5,000,000 gallons. Prom bere supplies could be taken to 
D arby, or any other town which m ight require them, and 
water oouli be led by gravitation to service reservoirs in the 
neighb:>urhood of L'~icester. lt is an imp:>rta.nt scheme, and 
if only the first put of it be carried out the estimat:!d cost 
is £1,520,0)0. One cl.nnot but admire the pluck and enter­
prise cxh1bited by Mr. Everard, the engineer to the (.;)rp:>ra.­
tion of L 2icester, in working out and bringing forward such 
a scheme-:~. scheme which has for its objact the impounding 
tho whole of the upp~r waters of the DJrwent and Ashop, 
t)gether with all their tributaries . 

't'oe DJrby szheme is practically n.s elaborate as that of 
L1ice3ter, and it provides for no le3s than eight reservoirs. 
'l'h:> series begins with the R!)nkslcy reservoir, with a dam 
across the D~rwent half a. mile north of R onksley Farm, and 
extending about a mile and a.-quarter up the river from that 
p)int. Next i.> th9 H')wden Reservoir, also on the Derwent, 
b:l~ extending up the tributary river West End as well; a 
t'Jird re3ervJir on the D~nvent would ba situate about the 
C)nfluenc:l of the D~rwent and the Abbey Brook. D3rby's 
N..>. 4 re>erv.)ir, t) b~ called the Woodlands Reservoir, wJuld 
drain the A -;hop and th 1 AI port; No. 5, the Ashopton H.!­
scrvoir, situg,te l ncar Asbopton Bridge, would talo the 
re :ng,ind ~r of the A -;bop wa.ters just before that stream 
onter.> the D .HW<1nt: • o. 6, to ba called the Bamford R~ser­
voir, W.)Uld c:>ntinue the line of reservoir;;; on the DJr.vant 
from Ashopton Bridge to lhmford l'lfilh. Th:l tw..> other 
reservoirs would b:l the E.ia.le Haservoir, on the river Noe, 
with a da.m near B!l.rber B :>:>th ; and the Burblge Reservoir, 
draining the Jhrba.ge Brook, and s ituated a quarter of a mile 
a.b:>vo a!ld b3bw Burba,ge B ridge. Tho pipe lines, conduits, 
& }., from the various re;;;en·oirs would in the D~rby scheme 
c:mvurga into a. huge service tank at Cricb, below Ambarga.te; 
and there wouH be additional service tank.> at Bargato, near 
lhlper, and at Little Eaton, just outside D erby. 

The Sheffield schem e is considerably les3 pretentious than 
oither of the foregoing. It prop:>ses t ho construction of 
threo large 1·eservoirs on the D erwent, one near Slippery 
S~ot.c3, to be CJ.lled the Howden H9servoir; one immediately 
b::llow this, to ba c1lled the D~nvent R eservoir, and extending 
a-; far down stream as Ouzelden Bridge; and a third , to be 
C.l.lled the B!l.mford lt~scrvoir, skirting the foot of Win Hill, 
from t h') junction of the Ashop and Derwent down to below 
York3hice Bridge. Further, the Sheffield Bill propose3 to 
put a weir across the Asbop above Alport Bridge, and from 
above the wait to convey the waters there collected through 
an aquedu~t or tunnel into the Ouzelden Brook, which falls 
into the Di!rwent above the proposed D erwent lt')acr,·oic. By 
these m3aDs, and by means of pipe lines from the reservoirs 
to the city, the Sheffield CJrp:>ration will ba enabled t o 
secure the wa.ters of the Derwent, West End, Alport, L'ldy 
Clough , Cranberry Clough, Abbey Brook, Ouzelden Brook, 
L':~.dy Bower Brook, and their tributaries. 

As will have been seen, each town in succession proposes 
to acq uirc rights over the whole of the watershed, and it is 
interesting to note the avowed intentions of each .)ne. 
L )iccster proposes to supply Darby and Darbyshire in a.:ldition 
t o itself and neighb:>uring t o\ms; it even in the first iusta.ncc 
p rop:>ses to give to Darby and D.:Jrbysbirc m ore than half 
the total amount of wat·er to be obtained, and suggests a. 
j-:>int Water B:>ard. Darby sg.y,; nothing about Leicester, 
which is not to be wondered at considering the distance 
be~wcc:1 these two towns, every yard of which is going fur­
ther awa.y from tho source. Darby only professes to act on 
it.> own b~haU and on that of Darbyshire, inserting clauses 
to give itself power to share responsibilities with the Derby 
C)unty (.;)unciJ, and other Darbyshire authoritiPs, and also 
t.o empower it to sell water in bulk. Sheffield mentions 
r.~ither Darby nor L')icester, but it is proposed to share the 
wa.~er with H!)therham and Donca.ster- both or them further 
away from the source of supply than itself- and provides for 
n. jJint G:>mmittce representing the three C:>rpora.tions to 
settle the terms up:>n which lbtherham and Doncaster are 
t) be suppfied. 

And now as to the c\a.ims which tho various t owns can 
have upon this \Vll.tcr. H ow comes it that Sheffield, in York­
shire, and L2icester, in Leicestcrsbire, can have any claim 
upon the water of a river which rises in a. different county, 
and which in the case of Leicestershire does not flow through 
one inch of its soil? The answer to questions such as these 
bas already been given in the caso of the water supply of 
Manches ter, Liverpool, and Birmingham. If a large com­
munity can prove its needs and formulate a. workable scheme, 
i~ will be allowed to carry it through, in a more or less 
modified form, according t o the opposition it bas met with. 

Sheffield bas for some years now been looking far into the 
distance with respect to its water supply. Already this town 
has the use of the waters of the Rivelin, Loxley, Ewdon, and 
Littlo Don Valleys, but it is not fully persuaded that its water 
supply is ensured sufficiently far ahea.d, and hence its present 
o.~titude. The waters of the D erwent form Sheffield's last 
resource b::lforc going to, say, the L1ke district for water. 
n is difficult to underst:~.nd why it has not acquired the 
Darwent supply before. Six years ago it was recom­
mended to do so, and there is every reason to believe that 
it W.)uld have been allowed to make use of the Dora and 
Chinley tunnel, which would have b een exactly at the right 
level for the pi pas. Whether or not it will now be able to 
prove that it is in such wa.nt as to wano.nt permission being 
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given to it to go into an adjoining coun~y for ~~rther supply 
remains of course, to be proved; bub, m add1t10n, the town 
is prepa.~ed to contend that it bas prinul facie rights; that 
the b:>unda.ry between Darbyshire and Yorkshire follows for 
a great djstance the ridge which parts the watersheds of the D~r­
went acd the Don; that there are gathering grounds in York­
shire dippina towards the Darwent; that five of the six feeders 
on the left b~nk of the Upper Derwent arc wholly in Yorkshire, 
and that for some distance from the p0int where the Abbey 
Brook joins the Darwcnt this latter is the C!)unty bo~ndary 
right up to its source. , o much then for the clatm> of 
Sheffield. D~rby evidently does not re~ognise the .claims of 
anyone but itself and the county which bears 1ts name. 
From their point of view this is very natural. The whole 
length of the Darwent is in Derbyahire, although it form s 
part of the b!)undary with Yorkshire. Not only t.bis, but 
Derby is actually on the Darwant, and therefore clMm s the 
exclusive right of dealing with .the ~pper w~ters and .regu~at­
ing the amount of water flowmg 10 the nver. Tb1s pomt, 
we may be sure, \Vill be m ost carefully attended to which ever 
of the towns me.y in whole or in pa.rt obtain water from the 
U pper Derwent, for D~rby depends largely in its comm erce 
on water p ower der~ved from the river. . . . 

The claim of L)tceater to the D erwent 1s that 1t tS the 
nearest source from which it can ob~a.in a sufficient amount 
of water for its present a.nd future needs, and it will doubt­
less urge that these needs are, even at tho present time, very 
pressing, and that it bas exploited a large mu;nb9r of other 
sources without success. LOJicester further cla.tms the water 
almost a.s a. right, since it is in tho watershed of the Tr~nt, 
contending that its claim is just, as the D::lrwent flows mto 
the T rent and that, at any rate, Sheffield can have no parti­
cipation in this source of supply, as tho t own is in the 
watershed of the Ousc. L3icester, h owevar, does recognise 
that D erby ba.s a good claim to the water, as is sh own by the 
provision it makes in it.> Bill. 

"Ii\IPROVEl\IENT::> " IN PRESERVATIVE l'AI~TS. 

Tlll·: subject of preservative paints for exposed ironwork. is 
so important to aU constructional engineers that a bn_ef 
sketch of som ~ recent investigations and improvements 10 
the direction of preparing a more efficient material than 
tho3c at present found on the markets ma.y perhaps be 
welcomed by our readers. . 

Oxide of iron colours, which are among the most btghly 
favoured pigments for linseed oil paints, a.re usually manu­
factured by igniting at ' a high temperature in a muffle 
furnace som~ raw mineral or by-product, such as yellow 
ochre or crude sulphate of iron. Furnacing for a short time 
or at a. comparatively mild heat yields a dark-brown oxide; if 
the operation is prolonged or the fire urged, the colour 
gradually changes to a light brown, then to a red, afterwards 
to a reddish purple, and finally to a dark purple. Evidently, 
therefore, the product becomes more expensive as its shade 
alters f ron1 brown to purple, even though each and every such 
material m!l.y be almost equally composed of pure ferric oxide, 
varying solely in its physical characteristics. Experiments 
have lately been instituted by Baucke with the view of 
deciding whether there is any practical advantage to be 
gained in using the more costly-i.e., purple-grades of oxide 
as the basis of a purely preserva.ti ve paint ; for it is clear that 
the colour, qua colour, is a matter of quite secondary im­
portance. Bearing in m ind that much engineers' paint is 
employed for railway work, such as bridges and roofs, where 
the substance is constantly exposed to the peculiarly corrosive 
influence of the acid exhaust from coal and coke fires , Ba.ucke 
has specially studied the behaviour of iron oxide towards 
dilute inorganic acids. He finds that the pigment un. 
doubtedly becomes more resistant tho longer it is furnaced 
or the more severely it is ignited, and that chemically a 
purple oxide is more ,•a.! uable than a brown one. 1\Iaking proper 
allowance for the increasing cost, h e considers a. distinctly 
red oxide the best of all, and suggests that such a material 
shall be chosen for m os t industrial purposes. As the colour 
changes during the process of manufacture, so a.lso the 
specific gravity of the oxide rises, always assuming that the 
ochre, &c., is reasonably free £ro1Jl hea.Yy impurities. Again 
considering expense, be shows that a density of 4: 2 is the 
most suitable ; and he proves that this figure may be utilised 
as a means of gauging the commercial ,·alue of the pigment. 

An E nglish patent- No. 28,48!, 1897- bas recently been 
taken out by H. Loesner, who is well known to all readers of 
Germ\lon industrial chemistry as a p~instaking investigator of 
the relative protective capacity of diJierent \'arieties of paint 
and varnish. His process consists in grinding some colour 
into linseed oil in the presence of a. certain proportion of 
hydraulic cement, or cement diluted with !!and. Precautions 
are taken to prevent the cement from absorbing water 
before the paint is applied to the ironwork ; so that when 
the film i:> fiua.lly exposed the new ingredient is slowly 
caused to set by m eans of the moisture present in the sur­
rounding atmosphere-: at length producing o. thin layer of 
hardened cement, or cement-mortar embodied in a paint of 
conventional composition, in which the form er provides the 
waterproofing qualities, and the la.tter the colour and general 
appearance of ordinary paint. The patentee claims that the 
introduction of cement in this fashion does not militate 
against the proper spreading of tho material, and that the 
product is satisfactory in c\·ery respect, being absolutely 
de.mp-proof and permanent. 

The same chemist has also clabora.tecl a quick method of 
testing paints to determine their moisture-resisting power. 
This is known as a " steam test," and, being simple to carry 
out, may conveniently be described here. Pieces of sheet 
iron arc thoroughly freed from rus t on one side by friction 
with emery cloth, then goa.tJd with a thin film of paint, and 
set aside to dry for four days. A second coat is next applied, 
and also allowed to bardon for the same period of time. A 
vessel containing water is m!t.do to boil \'lgorously, narrow 
strips of wood a.re laid across it, a.nd ovar them arc pl!lced 
the pieces of iron, pa.inted side downwards, in such a manner 
that tbe film> arc complete!~· surrounded by the r ising steam. 
The water-bath is so arranged that tbe level of the liquid 
can be maintained at a uniform position, which is, through­
out the whole test, always 50 mm. below the metal ph.tes. 
After about fifteen hours ' boiling the paint is dried a.t 
100 deg. Cent., rem'),·ed from the iron by the aid of aniline 
and a bmsh, and the ~;urface of the metal is carefully ex­
amined for spots of rust. If the icon be not corroded the 
pa.int ml>y be considered fairly weatherproof ; for the author 
calculates that ono h our of his steam test is equivalent to 
two or three m onths' exposure to wind and rain. Twelve 
h ours may be taken as the minimum period of resistance for 
a good paint; scarcely o.ny kind of composition will with-
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stand the steam longer, excep t the patent m:~.terial described 
in the last paragraph. 

A series of comp.ua.tiva trials with d ilhrcnt varieties of 
oil paint applied to wood, tin, ga.lvanised, and plain sh eet 
iron bas been carried ou~ by G. R. Henderson, in America. 
The test pieces were given two coats and exposed for a year 
out of doors in a. south light. Tin and galvanised i ron 
lasted best when protected with a. firs t coat of white lea.~ 
and a second coa t of zinc white. Sheet iron appeared to 
prefer a mixture of two-thirds white lead and one-th ird 
zinc white in each coat. Poplar and wh ite deal behaved 
satisfactorily with either pigment alone or both togeth er; 
"yellow " wa.s m?re diffbult to p:~.int, but lead for tho 
priming coat wa.s indica ted. 

LETTERS TO THB EDITOR. 
( W e d<J not hold ourldvu rup01!.#ibk for tAe opi11.ionl of 

rom .. qxmduu~. ) 

BRITISH A)\D AlfERICA..~ MACHINE TOOLS. 

'Ill,-Mr. Hugh C.~ompbell, i:J his letter on "Britibb aod 
American ~hcbine Tools," which appeared in your issue of the 9tb 
iost., m:~.kes several incorrect statements regardin~ " the one fi rm 
in this country who has a line of key-seating machines." A'! re· 
presenting the fi rm referred to, I must apologise for bavirg ' to 
touch upon per30n'll mattera ; hut Mr. C.~ompbell ha.s gi\·en ydur 
readers only one side of the question, and I should therefore like 
to put tho re:~.l facts before them. These are a.s follows :- Mr. 
Campbell Ol'dered a large si.ze keyseat3r from my fi rm on the 
18th DJcemb3r, 1896, and w~s distin :tly a>Sured at that time tHat 
delivery could not be effected in less t han from five to six months 
- i.t., 18th June, 1 9i, as tho latter limit-owing to our being 
exceptionally busy at the time, aod because the machine would 
need special alterations to suit Mr. Campbell's requirements. 
When c1uoting, and also on receipt of order-, we drew Mr. ( 'amp­
bell's attention to the fact that cutter bars were eEsential to the 
macbino, and that those to suit his machine, being special, would 
take almost a, long to make as the machine itself. Jn spi te of 
these admonitions, Mr. C.impbell did not order these cutter bars 
until 21st June, 1897, or six months after we received the order 
for the machine itself, and then, forsooth, cance1\ed the orders for 
machine and cutter bars less than a month after, on July 19th. 
There was no ques tion cf cancelling the order because of delay in 
delivery, until we bad to inform Mr. Vampbell tbllt our meo wero 
out on the forty-eight hour question. Then, although we·assured 
him that there was only ten days' work required to complete tho 
machine, when we got oo.r men back again, he pleaded continued 
delay-i.e., one month in excess cf our estimated time-nod cau­
.:elled tbe order. 

Mr. Campbell 's firm wa> not amongilt those who came into line 
and fought the forty-eight hour and machine questions, and bad 
not backbone enough to fight for the very existence of the engineer­
ing trade in this country. lt gives me much pleasure, therefore, to 
here record that this order wa.s the only one we bad cancelled by an 
En~lisb firm owing to that dispute. 

Turning to Mr. Campbell's letter generally, if be bad been as well 
informed on the subject of British as be appears to be on that of 
American machine tools, be certainly would not have put pen to 
half the statements bo bas made, as they will not bear the test of 
the most superficial examination. For instance, Mr. Campbell 
state!' that " boring and turning mills were not built in Eogland 
until a couple of year.> ago, and then only in small sizes by Messr>'. 
Richards and ('o., of Manchester.'' It will no donbt surprise Mr. 
Campbell to Jearn that my firm bas been building boring and turn­
ing mi11s .-tendily since May, 18 9, in sizes ranging from 2ft. 6in. to 
20ft. in diameter, but-alas for the British onterpri;;e !-75 per cent. 
of these were for the Continent. The question of delivery is one 
that could easily be met in ordinary times ; but the whole 
British macbino tool trade is at the present time £0 abnorma1\y 
busy that quick deliveries are an itopossibility, hence the American 
opportunity. 'fbat many order:> pa.!:s us on tbi3 account-and this 
account only- for tbcso very machinl':>, we have bad ample proof 
lately, but the output of a works is limited, even when the plant 
bas practica1\y been doubled in the last three years. 

Again, referring to capstan and turret lathes, l\Ir. Campbell :my~, 
' ' What brm or fi rm:; in this country, except Alfred Herbert, 
Limited, of Coventry, can show us such a line of these tool'! fo1· 
bolb b!lr and castin~r work as the Americans!" Has )Jr. Campbell 
ever beard of Alfred 1\luir and Co., cf Manchester, who bavo been 
building the American type of ca.p:stan lathe for yoars, and does 
Mr. Campbell realise that my tirm build their own types in nine­
teen diiTerent sites on five different models 1 No doubt it will 
surprise Mr. Campbell to learn that we have taken orders for over 
sixty capllhn l:l.tbes this year, and could, without doubt, have 
taken orders for half ns many again had we not bad at least six 
months' work on t.he hooks throutzhout the year. Suroly those 
figures point to the fact that one Briti~h type of capstan latbo at 
tho least holds i t.s own. 1 might al~o in this connection remind 
Mr. Campbell that my firm Wdro the original patentees of the 
chasing lathe, tho screwing die box of which is so important a feature 
of the capstan lathe, however made. As to the claims Mr. Camp­
bell makes for American drill pre•ses, we are perfectly willing to 
dispo1<e of two, a 25in. and a 32in., to him ; they llrO built by an 
American firm of good repute, but will not hold their owu, oven 
wben pitted against smaller sizes of drilling machines made by 
ourselves, in such essential points a'l accuracy, stability, or 
capability of production. 

1 must apolvgise for trespassing at ~o ~reat length on your 
valuable space, but I hope your readers wtll have gathered from 
my remarks that l\Jr. Campbell and tboso who seem, at the 
present time, to take a delight in belittling the enterprise aotl 
ingenuity of the British machine tool maker<>, appear to those who 
have some knowledge of what has been done, and is being done, 
in botb Bogland and America, to be simply retailing some of tho 
glib, tbougb often erroneous, statements ml\de by tho ubiquitous 
Americnn representatives who have recently inundated thi> 
country. As a .c11se in point, l~t me relate an experience of my 
own : An Amer1can was onhrgmg to me on the advanta;ro of 
making a certain thing iu a certain way, and when I pointed cut 
to !lim wbat an utter fallacy be Will! supporting, be backed cut 
with the words " Wdl, at any r.lt.e, it givas us something to t."\lk 
about. " 

TliEo OottE CoYF.NTnY. 
(;:,miLb and Co,·cntry, Limited.) 

~alford, lllanchestor, Ddcember 19th. 

SrH,- 1 ha,·o read with intere.~t the let\ding a rli-:le in your issuo 
of tbo 2nd inst, and .:llr. (.;ampbell's letter in your current 
number. His letter vory nbly supports your visw, and goo~ 
fur~her, but, in my opinion, not too far by any means. I bavo 
durtog the last ten year3 taken a deep and close interest in this 
most important industry, and in 1893 1 read a paper on the subject 
before one of tbe London engineering so;ieties, and at the 
present timo am writing- a ~eries of articles in one of your contem­
poraries ; and it is tho competitiv~ side of the question that seem> 
~ !De so important - I .mean Am~rican enterprise and English 
md1fference. I am not mterested m any way whatever with any 
American firm , but it is sheer folly to imagine that. if things go on 
a~ at present we shall retain our po~ition. At first they C..'\IDO with 
bnnd tools, nod few fi rms hero can beat them in tbat line · then 
light tools, such as sensitive drill$, turret lath~, light ~1illing 
machines. and so on, an:l now they have commenced to supply 
heavy tools in earnest. If anyone think$ this is not so because be 
doos not see many heavy machines in stock, be mny learn that it. • 
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hns now become a practice to cable for heavy tools, and, what is 
more, ~et very prompt delivcry - cort.aioly quicker than they can 
ba 'tOt 10 England in most ct\SO:l. 

Our tool shop aro busy, I know, hut the Navy boom will not 
last for evor ; nnd, as you very ably pointed out in your leader, tho 
cycle boom is on the wane. As an Englishman, 1 should be glad to 
eo only En~lish tools used hero, but 1 venture to think be is a 

greater patnot who encouroges his country men to maintain their 
superiority tbnn to shout ont tbal their products are the best when 
really they nre inferior . I do not hesitat-e to soy that we coo 
make ns good n tool as any country, but 1 doubt if we a re doing 
so at. the present moment; but whether wo nro or not, we nro 
at aoy rate giving our American friends the opportunity to flood 
our market largely on account of our want of enterprise. llow 
many English firms bnve bbow-roorus in L?ndon I R ow many 
exhibit in any way outside their own shops! If Americln firm ; 
can sell tho tirst..clMs tools they nrc offering at n. profit after paying 
a high wage rate and costly freight, then J submit we ought to do 
the11nmenod go one hotter, but we must be prepared to spend money 
aorl hurn a good many patterns. 

London, December, Hth. K . AM os, i\l.l.i\I.K 

·rn,-With rof.,renco to Mr. II ugh C<1mphell 's wbole~ale on­
slaught on British machine tool mnkers in your last issue, wo wish 
to correct a rother damaging s~temont ~f his, th~t no fi r m in this 
country can offer a good plnmng macbme, cutt1ng at 20ft. and 
1·even!ing at Oft. por minute. We are making a speciality of 
planiog machines, and those speed~ on a noiseless running machine 
a re o ·Jr ordioar v p ractice. Our standard machines also omuody 
ad,·antages whi'c.:b, we hn'' e good reason to believe, are not on even 
the be1t nod most expensive American planers, viz., an additional 
slow-cutting speed of 12ft. per minuto for extra hard material, a nd 
having correspondingly increased driving power, automatic liftin~t 
motion to the cutting tools during the return st roke, tho total 
avoidance or torsional ~train on main gear ing shafts, and coo­
SetJuent. spring. We might mention many other poinl:1 of interest 
in planers to show that, a~ regards up-to-date improvements, we 
are by no means content to take a back seat. It is evident that 
Mr. l 'awpbell is not acquainted with tho younger fi rms in the tool 
trade. Wo instAnce one machine only of those mentioned by him 
as it mo3t di rectly nffects ourselves. 

CLWr<lN ,\:\0 W .\UUELL, 
Machine Tool i\lakel't'. 

Johnstone, Scotland, D4cember l:Jtb. 

H1 u,-What " A Fitter " says about 1\ horizontal lathe in Wool­
wich Arsenal :l5 yoal'l! ago is quito truo. lt is, however, within my 
knowledge that this kind of machine, which wa.s then, and is now, 
very rnre in engineering workshops in this country, wa.s already 
at the lilllo he onmes one of the tools most frequent ly met with in 
bimilnr works in the United State~. 

1s the slowness with which thoy nre coming into use here duo to 
our innate coo orvatism I 'l'ools of this class are exceedingly use­
ful, especially for dealing with irregular work, which i>~ very 
awkwa rd to bolt on to a vertical face vlatc, and which necessi tates 
troublesome <:ountorhalancing. 

'fben al~o many articles can bo mo.>t conveniently faced in a 
hori<.~ontal lathe, in'ltead of being pinned in a planing machine, 
thus avoiding the loss of time involved in the running back or the 
planing machine tablo. 

As regards the general question of American r . Engli:~b machine 
t.Jols, my experience and observation, gained in botl1 countriet~, 
lead to tho conclugion that io the smaller class of machine tools the 
Americans htwo generally led tho way, nod that there bas been a 
great improvomoot of rooont years in their heavier tools . 

3ti, Paradise-street, Bir miogh:lm, W. H. T HOit:Sn.:nr. 
December 1 it b. 

H111, Allow mo to draw attention to a rema1 k in your most 
interes ting a r ticle, in tho issuo of NovombAr <!5th, on the Linotype 
1vorks, which, nlthough porh11ps literally correct, is still mis­
lea'.liog. 

:4peakiog of tbo bright cold &teel bars, you say the American 
cln bo procured n.t £13 por too, whereas the bara which were 
supplied by l)hcffield li rw!!l and supposed to be similnr, but really 
ve1 y inferior, cost £'.l3 to .t:24 por ton. 

Now, as n matter of fact, wo 11ro regularly getting from a 
J.oeds firm odd llbaft.s of bright cold rolled steel, art. to 2<!ft. long, 
of tho highest 'qunlity a nd finish, cut to deud lengths and eq uare 
centred, at a cost. por too for 1 in. diameter, £15; for 2in. diameter, 
i:l:J 10 . ; for 3io. diameter, £13 10:~. less 2~ per cent. delive1·ed 
free. 

.Mancbostcr, December 19th. <.:. l\1. li. 

TU e 1'.\n :NT ·Ol-'FICE LIBRARY. 

:4111,-Tbo~o whoso bUl'incss tnko<J them to the P.1tont-ofiico 
Library arc coo&iderably indebted to both your journal, a nd t.n 
your cootempornry .Hnyintti'W!J, for much or the improvement 
that ha.s been introduced there in late years, reoderin~ it more 
tcrviceable for tho pur pose for which it is primarily mtonded, 
namely, that of n reference departmen t of the l'<Ltent..offi<:e. J Wt\11 

plea.~ed, therefore, to read the leading article thereon io your issue 
of tho 2 5th Xovember, as the question or tho future disposition of 
this unh,uo and valuable collec tion, aud the plans relating, as 
intended to ho carried out in the now promises, ought to be made 
knowu in good limo before occupation, so that due consideration may 
be gi1•en to suggestions ofl'oring for the much needed amendment in 
tho system. 

Tbo ess<.:ntial points to bo kept. in 1·iew are ably put. by your 
correspondent. ~l r. Thomas Pinch, witb the pri::!cipal of which 1 
agree. ,\II tho arrangements ehould aim to make this s trictly a 
reference library, whereby t.ho reader may find fvr himseli tho 
matter bois in want. of, with no a id from a librarian. Granted 
those in charge are over most ready to supply information when 
applied to, tho vory fact of having to requ1sition the 1\.Ssistanco 
of others, who know nothing of the matter relating to t h e search, 
i~ in many cases moro of a hindrance than help. An example of 
this necessity for tho discoverer to search for himself may be given 
by refer ring to -tho new sy:~tem curtailing the use of per iodicals 
introduced since occup:1tion of tho temporary premises. Thus, 
say information be reltuirod relating to tbe use and advantage of 
11omo particular pump, or nny nJacbioo in general uso, details of tho 
working or which might be found in a ny 0 00 or tho numberof periodi­
cab devotcd to engineering and ruechanicnl Mubjects. Now, current 
numbers or periodicals must be nsked for as requi red, so that, to 
!lntisfy a search in the above-mentioned instance, each journal file 
would have to be sent for separately, entailing much loss of time, 
or, as would more probnbly bo the caso, nb.'Uldonment of the search. 
This incoo t>eoienco may be further exemplified by pointing out that 
unless ono regularly follows the week's literature, it must be con­
lliderod lost, unless ono i" prepared to wait, in the samo way, for 
each file ns soot for. Tho crampod accommodation u nder which 
current periodicals may be per used induces me to think that many 
must forego tbe privilege. 

The deprivation of half the library now stored in the incom­
modious "Htock Hoom " must alqo be a ~erious loss in t.imo, if not 
otherwi!o, to a great many, nod consequently is no dl)ubt an in­
direct loss to the Patent-office itself. A building with the requi,ite 
accommodation might well have been nfforded, considering tho 
large year ly rovonuo surplus coming from tboso who, either person­
ally or by ropro,•.mtalivo, resort. there. 

As regards tho catalogue, it occurs to me that the "subject 
matter " is moro impor tant in this Librnry than the "au thorP," 
yot, as I understand, this halt of tho catalogue is not to be i!sucd 
for another twelve months. . 

Touching the system of subject matter roferonco. I veoturo to 
suggo•t tbat. it might be u~oful if tho " CJ~slndc:\ " to the Ahr idg-
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meot of 'pacifications bad tho Pre@!:! reference of any work or works 
in t~e Library wherein matter might be fo11nd t>eariog upon the 
subject. 

lJocember 14th. H E:\BY Bno<.' "ELD,\1\"· 

Sln,-:- ln your interest ing leader of tho 25th ult. there are one or 
two pomts which 1 think mny lend to misapprehension on the plrt 
of your readers as to the arrangement, scope, and value or tho 
Patent-office Library. 

'pcal:iog as one wbo bna used this librar y for many yeara in 
prefereoco to any other, for consulting technical and general 
scientific work~<, 1 can only l!ay that the Arrangement ser ves my 
own purpose better t han a ny other. All the wc;rks relating to 
each subject a ro placed together, and tho reader can refe r to them 
without filling in any form of application, &;. Above all, tho 
courtesy and knowledge of Mr. Hulme and his Rta!f a re nlways 
available to au ox tent which T havo not found to bo the case at. any 
other library. 

I t must. ue romomborod that tho Library is intended primarily 
for the inven tor ; and, secondly , for the technical and scientific 
searcher, nod it is, of course, impossible to provide a perfect 
library in t.uob cramped temporary promises ; but it avpears to me 
that we a re fur nished with ns thoroughly "scient.ific an arrange­
ment or t ho volumes" as could be supplied. The wor ks which ora 
ranged on tho shelves a re those most r equired, and any others can 
be obtained f~"~r t he asking, while as to newly published works, the 
Patent-office Lihrnry seems to me to be generally first in the field. 
or course questions of finance constantly clip the librarian's wings, 
but the llighls which he i, enabled to take invariably bring down 
the best q uarry. 

For technical and sciootinc journals, both British and foreign, 
tho Paten t - office Libra ry undoubtedly occupies the premier 
position among our public hbrariel!. 

As to tho cataloguing, I do not know what system or autho~· 
t>atalogue, other than that adopted , could bavo been used. Tho 
numbers given after each entry arc merely "acceSl>iOn " 
numbel't', and, of courro, tho Dewey or noy other ;;y&tem for press­
marking them would bo usele!IS for temporary premises. Although 
l may say tbnt in tho catalogue- availuble for reference at the 
Library-:~ddilionnl mnrk« indicating the position or the works on 
tho abelves nre added. 

Finally, t.bero exist~ for reference a l\18. list of the periodicals, 
and J invariably lind that all the reference catalogues at tho 
Library aro kopt absolutely up to date. 

The importance of tho subject dealing with our public libraries, 
and with the Clltaloguing cf their contents, cannot be over-esti­
mnted, and I trust that the publicity which you have given to the 
matter may result in an incrense of the grMt to this valuable 
library . 

!i7, (;hancory-lane, W.(;., UEOIW E '1'. H OLLII\1',\\', 
Docember 13th. 

THE ! Nt;TI1'U'flON OF CrVIL t:NGl~EERS 1 t:NTR.\NCJ:; 
EXAMINATION. 

Sw, - Tho thanks of the profession, especially those of membor11 
of tho r nstitutioo, are duo to you for your able a rticle upon this 
subject in yonr lost isltue. 

I have followed with great interest the correspondence you bavo 
published, nod a11 it was my letter in your issue of November 4th 
that gave riso to the discussion, I shall esteem it a favour if you 
will allow me to supplement it with one or two further remarks. 

i\ly friend, whoso pal?er3 induced me to write in the first instance, 
duly p:k<~Sed tho oxam10atioo, as be well dese;·ved to pass, if tho 
time be had dnvoted tu rending and cramming was not to be after­
wards looked back upon a.s utterly thrown away. H is just thi~ 
cramming of supertluous mathematics, in order to come up to tho 
level of these papers, that is the hone of contention, and much will 
be gained if tho Council will adopt tho suggestion you mnko to 
supen·iso nod render practical the paper.s submitted by the 
examiners. A certain amount of theory is not only essential , but 
indispensable ; when, howe\"er , it comes to such questions as bnve 
recently boon criticised, the examination for au engineer approaches 
absurd1ty. The lar~e majority of candidates pass because they 
hove road up for 1t, but a.s you point out, t ow would pass 
without special preparation, not even members or the Council 
it5elf. 

!;ir, tho policy of the Institution i n initiating entrance examina­
t ions is riglJt without question; the pape~s sot, however, are 
undoubtedly wrong, nnd it is in tho latter that nmendmonts a re 
needed. One other word. You published in your i.s~uo of 
November 11th a Iotter signed "lll. lost. C. E." which might have 
almost boon supposotl to cover a. semi-official pronouncement by 
the Council. Tho increase in candidates, and tho la rgo percentage 
who pass tho oxaminntioot~, io no way " form a complete answer" 
to tho objections tb;lt. nrc raised against tho papers ; they tond, in 
fact, to omphasiso tho importance both to the I oslitution and to the 
candidate11 of putting tho pnpers upon a bn~is of actual 
engineering vnluo rather tban, 118 at present, of high mathematical 
proficiency ahnonoally attained. 

December 1 tb. A Ul' . M. b T. C. I::. 

.\UTOll.\1'1(; LIAl:l ~II::T I::R ' AND COOKER::: . 

~111,-A.s a side ie•uo to tho engineering world, the mpid 
dovo,,eJopmcnt. of tbo penny- in- the- slot system which bas 
nstoni! hod the million!l, demands something more than a passing 
notice. Perhaps ono of t.bo most. surprising adaptations is that. for 
gas distribution. 'fho enormous success of this system is possibly 
duo mainly to tho reasonable desire of lho public for knowing what 
tboy nro buying, tbo cash payment, and also to tho io1menso 
popularity of tbo ponuyworth. 

'l'o such a stato of perfection havo automnti.: gas meters heen 
brought, it. is impo~&iblo to forosoo to what extent they will be 
ultimately oxtondod. It is probable in tho near fttture tbut 
different rooms, W\l rkdhops, offices, &c., of the same institution 
will control tho consumption of what is r equired for lighting and 
beating purposes uy automatic intercoptiou u:.eters, rather than 
nllow un indefinite qunnt.ity of gas to be used without regard to 
cost, as in mnny casE:~ existing at present. ~uch waste not only 
affects tho cost of production of mn.torials, but al~o the bcnlth of 
tho worker:~, which IS of tho first importanct>. lt mtly be found 
ndvaotogooufl where room:! aro let as apart1.11ents in houses or 
botelil to ullow oacb tenant to bo reQponsible for their own nmouot 
of gu~, in proforooco to tho unsatiqfactory fi xed charges so 
generally rondo. J.'or irltornnl arrangements in work bop~, :~lot 
motors might bo employed by a. mutual arrangement with tho 
bend or tho dep•lr tmen t and the omployc:1. Of course, in such a 
case tho motor would bo tho property of those directly concerned. 
The meters being fixed in n passage or landing, can easily bo 
available for 01-nmioation and collection from time to time. In 
cases of iUoe$S t.ho ready check afforded upon the consumption or 
a bedroom stove is a satisfactory element. Applic1tions for auto­
matic motors a re so numerous thnt few gas undertakings can nlford 
to be independent or tho assistance afforded by them. It is not ~o 
much tho financial sido of tho matter as revenue earners that has 
to bo con!tidered as the popularising of gas in overy homo, office, 
or workshop. l t. has recently beon pointed out that for ci ty and 
town offices n gas firo is perhaps as useful a. l'ystem of hcntiog lL'I 
can well be used , no attention being required from tho timo tho 
stove ill lit in tho morning t ) when it is turned off at night, thus 
saving not only time in thi~, but avoiding annoyance or too largo or 
too s mall a fire and other attendant inconveniences. For bcdroon:s 
gl\.9 fires aro becoming inc reasingly popular. Where properly fixed , 
and connected by a flue diroot into tho chimney, this method of 
beating is J >octtliarly suitable. 'fhe torupernturo of a room can be 
maiotaino most evenly night and day, which in severn) cases of 
illne s is of immen•c importance, while tho necc~sity for making 
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the fi re up, nod t bore by disturbing a patient, is dispent<e~ with. 
There is, moreover, the additional important co~siderat1on ~bat 
tho fire i11 nlwa7s avnilnblo. To those a ft'ected wttb a~tbmnt!C~I, 
bronchial, or kmdred coruplnint.l;, this cannot afford to bo dt»­
regarded, especially considering tho liability of a sudden attack , 
which often occurs in the middle of tho night, wbon some bout-­
must frequently necesmrily elapse before a coal fi re can be got 
ready. Jf this notice were from a medical ~iot of view instecd '?r 
from an engineering one, much might be Elud in respect upo!l tb1 os 
subject. 'l'he omission or reference to t he convenience obtamable 
in cases or illno<JS Y.ould, however, render any notice d gas fir<. s 
incomplete. 

Mnny ga.s undertakings are now recogniding the importance of 
giving every facility for supplying gM fires, a re fix ing tte'D free r•f 
cost, and only makiDR' n. nominal annual charge for the stov~. Tl~o 
under taking of which I bavo the honour to be the engmeor IIi 

doing this with good results. In consequence of what ba' bccomo 
to be known as tho " lixed free " s tnvo business, the oumerou'! 
stove and motor mnkors have boon inundated with orders, tho 
dolays occasic ned in coosequenco being vexing alike to the con ­
sumer and tho gas officials. 'fbe met hod or caloula~iog t.uo 
desirability of adopting this peony-in -the-slot system 18 ea11l_y 
calculable. My experience is that for an ordinary autom~t1c 
meter for lighting purpo?os only, the annual gas consumpho!l 
therefrom equal~ 10,000 cubic feet, and where a small cookEr li 
supplied this consumption is do11b!od . This quantity of gas at 
the profit on cost of manufacture per thousand will furni-b t~o 
income avnilnblo as interest on the smnll original outlay, deprecia­
tion, nod the extra cost of collection. From 20 to 35 utbic feet or 
gas for a penny is tho general charge. An ordinar y flat-flamo 
burner consuming :ift. por hour will thus last from four to SC.I'£n 

hour><, or 11 hero no incandescen t ~urner is used, consumi.ng fro~ 
3 to 1 cubic feet per hour, tho t1mo the pennywor th wtll la"t 1-J 
p ropor tionately longer. Generally speaking, gas undertakinlls 
supply fittings, burners. meter, and sto,,e, free or cost, so tho _t th 3 
consumer 's maximum liability is only one penny. ~ly expcn enca 
i-. that tho addition of n small cooking stove is all g reat a con1•eni­
enco comparatively in Email class properly as in large, whore gns 
cooking stoves a ro considered well nigh iodll:pensable. 

Such a development in one of the branches of tho g reat cugi­
ocoring p rofession i truly asto unding. 

Corporation C:a.sworks, Huddersfield, EoW,\IlU .\. 1:1 ,\ltM.\N. 
December 19th. 

DIOR·SI'EED AIR Pvl!PS. 

S1n,- linving hnd con•iderablo experience with high-speed nir 
pumps, more ospocially when in charge of one of B .M. torp<do 
gunboats, tbo following resul ts obtained from a small J!;dwnrds 
air pump r unning in a launch under my supervision havo beon of 
interel!t to me, and u1ay also interest others. 'l'he r ump W:\'i 

working under u nfavourable conditions, viz., with au outbo9.rd con · 
denser, with which, as many or your readers will know, it is often 
difficult to ohtain good results with t he ordinary air pump ; t.ho 
action of the latter, gener.11ly speakin~. being irregular, and tho 
vncuum at its hes~ not being par ticularly good. At 4~0 revolu­
tions per minute the vacunm wa.s 29in., at 450 revolutions 28Yin., 
and at 500 revolutions 28;tin. The reduction in vacuum at tho 
higher speeds eviden tly was not due to any fault in the p ump, but 
duo to the temperature, as at oach or the speeds the highest 
vacuum permis 1blo with the existing temperatu re of feed was 
obtained. The action of the pump wa." all that could be del'ired, 
and the discharge perfectly regular . The gauges were correct, 
and the highes t vacuum obtained was 29· Sin. 

rrtEDK. CHA . H A"TE, late R.N. 
11 , Bedford-road, Clapham, December 20th. 

'11t, - Being very much interested in the abo,·e, ond d ebirous o 
~raining fur ther knowledge, it was a disappointment when 1 found 
Mr. B remner's disposal of Lupton's pump io so su:nmary a r~bion. 
Whilst admitting that tho ver tical pump is sli~htly tho moro 
effectivo, there oro many ct\Se:l in which the hon zontal pump i 
best nod cheapest.. Mr. Bremner's comparison of the two pump~ 
implic!l that. Edwards' jot condenser pump, a t ~00 revolutions per 
minute, must bo a much higher -speeded pump tban Lupton'!! 
pump at 90 revolutions per minute ; but in all probability 
Lupton's pump will r un n.t double, or even t roble. tho ~peed < r 
Edwl\rd~' pump in uctual feet t rnvelled by the bucket, and 1 very 
much doubt if any other pump would give better results with tbo 
tmmo temperature of injection water used. It would he instructive 
to know what is tho lengtb of stroke, number or rovolution", 
temporatu.ro of water, and vacuum obtained from tho respect ivo 
pumps. W. H. 

Cro, ,.hills tid. Keighley, December 21st . 

Ll\' t: HTI:: AM 1-'I::I::U-W.\TER BJ::ATEB . 

Sut,- 1n rovly to your note to my Iotter of November :.19th, will 
you allow me to say that tho explanation I gave or iocreand 
transmiuion due to flow will apply to water at any tompernturo in 
contact with a surface hotter than itsel f, nnrf that even in the <.aso 
of water already uniformly heated to boiling point tho rate r.f 
evaporation will d opood on the rate of convection of water to tho 
surface. T he exporiment.s quoted in your article or Novomlxr 
25th fully bear out Ibis 1•icw. 'fbat increased evsporation due to 
Row is not roc~oisod in tho revered text-books would, indeed, bo 
heresy to imagmo. My contention was that t he eAplanalion c f 
thi~ from tho known lffcct of tlo 'l\ ing water in ~ettiog up crcs" 
streams which ihlpiogo on tho surface, seems to ha vo r ecein'tl 
little or no attention in the recent literature of tho suhjcct. I n 
fa<. t, it. would seem to bo not genernlly unders tood that the cond' 
t i -.~ n laid down in tho a rticle quoted of " a violent impingement uf 
tho water on tho sur face" can be fnlfilled by producing a b'~ h 
,·clocily of llow over tho ~urface. 

Liverpool, Oocombor 6tb. T. E. !'T.~;ruN. 

~l'R~W I'ROPI!LLJ;,;RS. 

Hru ,-Referring to tho a r ticle under tho above beading in ) OU r 
issue of tho 9th inst., I wouln submit t hat the re:uoo for tho nlt. 
result of tho screw propollor being equal to that of tho paddlc­
wheellie in tho foot that although de igned and constructed on 
widely varying principles, the proportions of diameter, pitch, ar(tl, 
&c., of each, for obtaining a maximum efficiency, aro derived from 
ono basis of cnleululion, vi :-.., tho displacement nod immerfed 
section of tho bull , in relation to tho t~peed required. Both bn 1 e 
o. similar rnlio of slip. The t y pe of engine for driving varies iu 
construction, hut the not olliciency in oacb case ii about (qual. 
L~eds, December 13th. F. l£.lTTt.n :;Lt;; \ PJl l\.liiJJ. 

T D I:: STRJ::NOTB o~· ~ORTAR. 

H111,-Tbe lit~rnture of cement is very large. \\'o can htd fu!l 
particulars of its strength in n dol.(ln books, pnmphlets, nr tl 
pnpert>, but I fail to get any definite information about limo 
morhlr. X ow for ovory ton of cement uqcd there t\ro at least fi,·o 
tons of limo. We build very high houses a nd tall chimne}s, a!'Hl 
rely more or less on tbe mort..'\r for their stabili ty. Where can I 
find any recent and u~eful data on tho subject 1 , l'trt £\. 

London, December 20th. 

Tn~ Hoyal Commission on 1\letropolitan Water Supply 
have docided to a~point an Assistant Cl)mmissioncr to rondor thew 
aid in their in'l u1ry with respect to the estimlltod costs o£ th 'l 
\V olsu nud Thames schemes whi<·b have boon laid be foro thorn. It 
is likely th,J.t tbo appoiot.mont will be olfored to Coloool RatbborUl', 
Into ILK 

• 

• 
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CON TRA CTS OPEN . 

XORWBGlAN STATE RAlLWAY:-:i. 
T.t.: "'v~. ns are invited for the supply and delivery in Norway 

of suty broad-gauge goods trucks, namely, forty timber trucks, 
ten ballast trucks, and ton closed goods trucks, in general 
accordance with regulation~ dated 6th July, 1896. Tho 
accompanying illustration is of the timber truck, or blakr­
l"O!Jitc. Rolled beams, corner irons, and plates to be of tho 
best l-; iemens-1\Iartin steel ; couplings, buffers, bearings, bolts, 
nail-., &c., to be of Norwegian or Swedish manufacture. A 
receipt will be given for the proper delivery of tenders. F or 
tend~rs which are delivered without receipt, no responsibility 
will be accepted. Tenders offered by telegraph, and telegrams 
wh ich modify tenders previously sent in, must contain the 
mark prescribed below, written immediately after the address. 
Tenders or telegrams affecting the same, which are not 
marked in the manner prescribed, or not sent in before the 
expiry of the time allowed, will be put aside. The right is 
re3erved wholly or partly to accept any tender or to reject 
all. Tenders in sealed envelopes, marked "Godsvogne," 
should be addressed to J ernhanestyrelsens Ex:peditionskontor , 
Christiania, where they should be received by Wednesday, 
January 4th, 1899. 

I L may be well to note here that foreign .firms are placed 
at a. great disadvantage as regards these Norwegian tenders, 
as, when a foreign finn offers, it must undertake to do the 
work from 10 to 15 per cent. lower than auy Norwegian firm 
which may happen to be competing; otherwise preference 
will be given to native manufacture. This applies, however, 
only to tenders for goods which native manufacturers are 
capable of competing for . 

TIIE CORK ELECTRIC TRAMWAYS AND 
LIGHTING INSTALLATION. 

\\'1-: have been furnished with details of the electric in­
stallation at Cork, which has recently been erected by tbe 
Cork Electric Tramways and Lighting Company, Limited. 
This company bas certainly set itself a vast feat to 
perform, and it will be interesting to watch the result. 
In a pamphlet circulated among possible consumers we 
read " that lamps used in sitting-rooms, balls, passages, 
and kitchens, which usually require lighting between 
dusk and 10 or 11 p.m. throughout the year, can be 
supplied at the average rate of 2i<f. per unit," and that " for 
basements and otbor dark corners requiring artificial light 
regularly throughout tho whole day, electricity is obtainable 
in Cork at the extremely low rate of 1~. per unit," and 
that " it has now become e:dravaganL not to at once 
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replace tho older forms of light in such situations by 
electric lamps, as the saving in the cost of the light 
will be sufficient to pay for the entire cost of the change in 
less than a. year ." Further than this, a table is given con­
trasting the diileronce in cost between using electricity and 
gas at 3s. 4d. per 1000 cubic feet, the price charged in Cork. 
From this table it appears that, according to the company, 
there is a saving all along tho line from 8-candlc power 
lights in shop windows, where the lamps are only alight for 
two hours per day, and the saving i~ 7d. per lamp per 
annum, to where the same sized lamp is burning continuously 
all the year through, where the saving over ga is £4 7s. Gd., 
and this saving, after renewal of lamps is taken into account. 
The charges will be made by the Brighton maximum system­
the first two hours being charged at 5d. per unit, and the 
remainder at 1d. per unit. 

The figures speak for themselves. Naturally there must 
be something more than appears on the surface. The com­
pany, _in addition to lighting, intends to run the tramways 
electrteally, and also to supply power at 4d. for the first two 
hours and 1d. afterwards. The station is situated in Albert­
street, and is built of brick, piles being used for the 
foundations. The chimney stack is of steel. 

The plant consists of three Babcock and Wilcox boilers, 
each 2531 square feet heating surface, capablo of evaporating 
8000 lb. of waoor per hour, and working at 150 lb. These 
supply steam to throe Mcintosh and Seymour side-crank 
tandem compound condensing engine!>, running at 135 
revolutions per minute, with steam heater between the 
cylinders. These engines are coupled direct to six-pole 
200-kilowatt compound generators, giving 500 volts. The 
engines are condensing, the water being obtained from the 
river Lee some 220ft . away. The condensers are of the 
Wheeler Admiralty type, capable of dealing with 12,000 lb. 
of steam per hour, and there is the usual accompaniment 
of feed heater, feed pumps, hotwell, filters, &c. There is a 
battery of accumulators consisting of 25G fe£der cells, having 
a capacity of 770 a.mp~re hours at 110 ampt'!res discharge. 

The tram equipment will consist of eighteen top-seat cars, 
capable of seating forty-four passengers, made by the Brush 
Electrical Engineering Company, each fitted with two m otors 
with series parallel controllers. The gauge is extremely 
narrow, only 2ft. ll!in., and the m otors have had to be 
specially designed. 'The switchboard is provided with the 
necessary apparatus for lighting and traction work. 

The cables, of which over 20 miles have been laid, are made 
by Messrs. Callenders, and are jute covered, lead sheathed, 
and tape armoured. Generally they are laid in the ground 
but in a. portion of their course they have to traverse th~ 
river, and here they are laid in a trench excavated in the bed 
of the river, vulcanised bitumen "ire armoured cable being 

used at this point. Tho di~tribution is by the three-wiro 
system, current being supplied for lighting at 230 volts, and 
for power at 460 volts. 

Tho trams are to be worked on the overhead trolley system, a 
double track being laid in the principal streets. The tram­
way crosses the river twice, first O\·er Parnoll Bridge- a steel 
swing bridge-and also over Patrick 's Bridge, which is of 
stone. Special arrangements are made for the trolley wires 
where they com e on the swing bridge. The rails, which in 
the city are laid on concreto and outside the boundaries on 
creosoted sleepers, are 83 lb. per yard. The t·ails are bonded 
and cross-bonded on the Chicago principle. Centre poles 
with double bracket arms are used in the principal streets for 
carrying the trolley wires, and side posts with single arm~ on 
the rest of the line. 

Enclosed type arc lamps, run five in series, a re used for 
lighting the principal streets, and are placed on alternate 
trolley wire poles. There will eventually be about 100 lamps. 

The British Thomson Houston Company, Limited, were 
the contractors for the work as a whole, and have themselves 
supplied complete the electrical equipments for tho power 
station. 

Already nearly the cqui\•alont of 14,447 8-candlc power 
lamps is applied for, and 113-horse power lor motor work. 

The company will undertake the wiring of premises if this 
be desired, and certainly it appears to be a m ost enterprising 
concern. 

OCIET1' o~· E.NOLNllERS.- Tbis Society, which bn.s been esta­
blished since 185-1, held its ~nnual dinner at the Hotel Cecil on 
Wednesday, December 14tb. Mr. W. Worby Beaumont, the Presi­
dent, was 10 the chair, and tho company included ir Benjamin 
Baker, Sir John Durston, Geneml ' tr Oriel Tanner, Mr. W. H. 
P_reece, Mr. W. H. M. Christie, Astronomer Royal j Mr. Alexander 
Stamens, Mr. J. W. Swan, President of the Institute of Electrical 
Eo8."neers; the Hon. C. . Rolls, Mr. John Aird, M.P., and 
vanous past presidents and vice-presidents of the Institution. 
The occasion was taken advantage of to present an address on 
vellum and a tea and coffee service to Mr. G. A. Prrce Cuxson 
who for the past ten years bas tilled with zeal and abihty the offi~ 
of secretary. 'l'be President, in responding to the toast of " The 
Society of Engineers," proposed by Mr. A. J. Walter, observed 
that there were in this country at the present moment more than 
~ milli?n of people who were employed as the result of the great 
mven~tons of Stephenson. Tho ::iocie~y of Engiueers bad now been 
~stablisbe~ for forty-five years, and 1t could not be denied that 
1ts success1ve members bad played no unimportant part in the 
prog:ess of the '_''Or~~- Mr. W. ~- Preece, who proposed "Engi­
neenng Enterpnse, drew attention to the remarkable growth in 
knowledge, comfort, aod pleasure which bad resulted from the 
dev~lop!Dent of engi~eering science in the present century. Sir 
BenJamtn Baker rephed, and severnl other toasts weN honoured, 
including that of '· The Gue:.tl>." 
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ME SItS. B .R 0 w N'S 9 I X. KRUPP PLATE 

C'Ol\fPT.ETION OP BROWN'· KRUPP ARMOUR 
TEST . 

TH F. introduction of tho Krupp process intoarmourma.nufnc­
ture entailed the test s of plates of three special thickness from 
all our makers, namely, Gin., 9in., and 12in. approximately. 
As a matter of fact, the weight of the plate was specified, and 
not its e'\\liCt thickno~s, and this weight per square foot was 
such that in the case of the heavier plates it necessitated a. 
thickness rather below 9in. and 12in. Thus, as we reported 
on the occ!\sion of the trial of Yickers', and also Brown's, 
l 2in. plates so called, that the actual thickness was 111 ~in., 
or 1l·G9in., so Gammell's was n ·66in ., which in such a 
case m eans the same thing. We now give plates from the 
official photographs of Brown's 9in. Krupp plate so called, 
which is actually 8· in. thick, the area being lOft. by 7ft., 
and t he weigh t 11·225 tons. lt is a very fine result, but 
the chief reason for giving it is that we have not given any 
sample of this thickness. The attack was made on October 
27th last with a 9·2in. gun, delivering three Holtzer shot, 
each weighing 380 lb., on the plate with striking velocities 
of 1891, 1882, and 1880 foot-seconds, which implies a per­
foration of 20·3in. of wrought iron, bearing a relation to 
the thickness of the plate of 2 · 30. This large factor was 
completely defeated , as may be seen in the photo~raphs of 
the face and back of the plate herewith. A few hau cracks 
may be seen, especially running from No. 2, which appears 
to have told most, although not the most severe blow, for 
the bulge at the back is the h ighest, viz., 2~in., and it 
began t o yield in a l'rack, while tho others appear to bo 
sound and free from any sign of yieldi ng. Probably 
this shot was the best of tho three. It may be observed 
that the calibre of the shot, 9 · 2, bears an unusually 
large ratio to the thickness of the plate, and the trial is a 
very severe one. The striking energy of the first blow was 
9423 f'lot-tons, and consequently the energy per ton of plate 
was 8-lbl. foot-tons. 1\fessrs. Brown are to be congratulated on 
having thus most successfully m et the whole of the tests, 
the 12in., a'.! reported by uq, having taken place on July 21st 
last, and the Gin. the previous year. 

~EW .. FOOTPRINT " TOOLS. 

TRE class of tools made by Mr. Thos. R. Ellin, of Sheffield, 
are well known. They differ from the tools of the ordinary 
type in being made throughout of thin steel pressed into ::.uch 
shapes as to give the Rtrength in the direction desired. Two 
new o;pecimens are before uc;, one of a pair of wire-nippers, 

especially intended for cutting off the ends of cycle-wheel 
!!pokes, and the other of a soldering bit. They a re 
l))th illustrated by cuts, which are pract ically self­
explanatory. It will be noticed t hat the handles of the 
cutter are of U-shaped eros!! section, and that the cutting 
levers are made of piece~ of thin steel bent double. The 
ingeniou, arrangement by which great cutting power is ga ined 
will be at once undor11tood. The working pins are of a 

• 

"P-<' .al ca,t s tt!d. .\ spring opens the handles, and a leather 
strap is provided for keeping them closed when desired . 

The soldering b it ha'! several point~ of interest. The shank 
is again of U ·Section steel for the exposed part, but the tang 
which pac;3es right through the handle is bent circular. A 
number of holes are pierced, as shown, through tho shank a t 
it<~ upper end, c;o that \'ery little heat is actually conducted 

to the handle. Tbe bit pt·oper is secured by one or two 
bolts; one is, ns 1\ rule, suflicient, and can .be bent as o;hown 
into variouR positio~!>; different. shap~d b1ts can be fixed 
for various job~. H IR a. convement, light and ~andy tool. 
It i-. satisfactory to note that both these tools, whl<'h we have 
no doubt will rccomm9nd themselves to our readers, are of 
J<:nglisb manufacture. 

ARMOURED PIPES. 

A t ' SF.Ft:r. armouring for submarine telegraph and tele­
phone cables bas been found in a mod ification of tho well­
known locked coil wire rope manufactur~d by Messrs .. Felten 
and Uuilleaume of 1\ftilheim-on-the-Rhme. By makmg the 
rope hollow instead of solid,~ and adapting it as shown in 

Fig. 1, which illustrates a 
four-core telephone cable 
with air spaces formed by 
paper partitions, and sur­
rounded by gutta-percha and 
a lead cover to pre,•ent the 
penetration of water, and 
locked coil armouring for 
protection against mechani. 
cal injury. lo t he same 
manner the locked coil 
sheathing is used as an ar­
mouring for lead pipes sui t­
able for mining purposes, 
&c. ; but in this case it is 
not only a protection against .. 'I>· 1 

external pressure, but also renders the J>ipe more abl~ to 
resist internal pressure, so that such p1pes are especially 
adapted for the conveyance of water under high pressure, 
compressed air, &c. 

Fig. 2 is a !lection of the n.rmoured pipe showing the con-

~ ... . 2 

struction. Tbe lead pipe, which is ~mootb externally and 
internally is firRt served with impregnated hemp, form­
ing a bed fo r tho locked coil armc..uring, which is finally 
sen·ed with a double cover of asphalted hemp. Tho latter 
is not necessary, but is useful in p~otecting the locked 
annouring against destructive elements 10 water and earth .. 

Armoured lead pipeR are made by 1\fessrs. Felten and Gu1l-

Fl jt. 3 

leaume from f in. up to !lin. bore, and in a~y.length capable~( 
being transported. Therefore the many JOints neceA~ary 1n 
ordinary forged and caRt iron pipeP, which are often the 
cauqe of leakage, arc entirely dispen!lcd with. Tbe comparn-

tivcly few joints which should be necessary in long lengthq 
are made by means of the couplings illustrated in Fig. :~. 1 t 
will be seen at a glance bow tightly each half of the joint ce n 
be attached to the ends of the pipes, and how easily suitable 
branch-off pipes and cut-off cocks can be inserted where 
necessary. Tbe fl~xibility of the pipes also allows of t heir 
being used on undulating ground and in curves where, when 
forged and cast iron pipes are used, many angle piece~ are 
indispensable, wi thout counting the danger of bursting of 
pipes and flanges. Also alterations in the ins~llation are much 
more easily effected with these lead pipes, as they will readily 
coil on a reel, whereas the ordinary pipes, consisting of shor t 
lengths, must be taken to pieces for transport, and re-join ted 
afterwards. 

Armoured lead pipes are already in use for <'Om'e) ing 
drmking water t hrough rivers, lakes, and seas to ships, light­
houses, islands, &c. For instance, the part of Amsterdam 
on the other side of the Y is now supplied with water for 
drinking and industrial purposes by means of three armoured 
pipes. They have a bore of 2in., a lead co\"'er of .[·~in . thick­
ness, and a total diameter over the armouring and asphalted 
hemp covering of 3kin. Each pipe as used at Amsterdam 
is made in n length of 500 yards without joints, and weighs 
about 10 tons. They were laid 12 ·4 yards below t he .\roster­
dam water-mark in the bed of the river, a special trench 
having been dredged out for the purpose. For the layin~t 
two lighters towed by a steam launch were employed, fitted 
with trestles to carry ~he three reels holding the pipes. .\ s 
the lighters proceeded , the three pipes uncoiled from the 
reels simultaneouPly, and dropped in the deep water of the 
Y, the whole operation lasting but thirty-five minute!!. 
After laying, t he pipes were submitted t o a pressure test, 
which proved them to be absolutely wa.ter-tight . In the 
works the pipes bad already been successfully submitted to 
very severe tests. Messrs. W. F. Dennis and Co., Hilliter­
street, are the agents in this country for Messrs. Felten and 
G u illeo.ume. 

TilE GAS-LIT BUOYS OF THE CLYDE. 

CO..,F-IImn HILl·: progress bas been made of late years in 
respect to the illumination of buoys, rendering them of 
much greater utility for night navigation. The Clyde 
Ligh thouses Trustees, who wore the first to set the example 
of employing gas jet buoys-now about nineteen years ego 
ha,•e for some time past been introducing an innovation in 
the buoying and lighting of the Clyde and its estuar~ 
in fixing occulting or flashing lights on many of the 
buoys formerly fitted with fixed lights. The buoys at the 
Gantock Rocks off Dunoon, at Skelmorlie, and at Rosneath 
points, and many of the buoys on the north side of the river 
between Greenock and Port Glasgow, ha\"'e been changed 
from fixed to flashing lights, and the Trustees have just 
arranged for the same change being made at . trone Pomt, 
where, in place of the present black buoy, they are substi­
tuting a now buoy provided with the occulting arrangement, 
the cost of which will be about £390. The oil gas supply on 
the Pintsch system, which the Trustees manufac ture at their 
own works at Port Glasgow, and supply to all their buoyc; 
and light ships periodically, will in this case be suffi­
cient to lnst for 180 days and nights-i.e .. for six months 
continuously. Concerning t he method of obtaining the 
occult or flashing effect of these light!', it is not, as is some­
t imes suppoAed, by means of clockwork or a perforated 
revolving screen. The revolving shutter arrangement has 
been found to be too apt to get out of gear to be satisfactoQ, 
and tho contrivance in use is the" occulting box," a conical­
shaped box about o. foot in diameter at the base. The ga"', 
which is at high pressure in the tank attached to the buoys, 
is reduced to ordinar~ house pressure by a reducing vehe in 
the lantern. Inside the occulting box is a goatekin diarhragm 
or drum, which rises and fall c; with the pressure exerted b) 
the gas. This diaphragm in turn operates upon little iron 
spindles, which alternately open and close the gas inlets at 
the required intervals of one, two, or three seconds, as the 
case may be. The iron casing of the lantern is so constructed 
that the hcavie!lt sea fai ls to extinguish the light, this only 
being possible when the lantern has been entirely submerged 
for several minutes. The flashes of light from the numerou. 
buoys aro varied, so that tho mariner may identify the buo~ 
and know exactly his position. In all there are about forty 
lights, fixed and flashing, to be kept in order between Port 
Glasgow where the jurisdiction of the Lighthouses Trust 
begin A and Clarroch Head. At the gas-making works o.t 
Port r.Iasgow tho plant in use is capable of producing 
4000 cubi<' feet per day. \fter being made and puri fied tho 
gas is allowed to go into the gasholder, from which it i'l 
pumped at great pressure into two large tat k$. This prct.-.un• 
is the est~cntio.l feature o£ the system, as the oil gas can be 
!lttbjectod to a mu<'h grent<-r pr<'<;~UI'c tbnn ordinary coal gn .. , 
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a sint q'ldl 1101~ where the space in the tanks and buoys is so 
lim ited. From these tanks the gas is pumped at a pressure 
of about 170 lb. per square inch on board the storage 
chambers of the stea::ner Torch, a specially-equipped vessel, 
built in 1882 by :\Iessrs. Robert Duncan and Co., Port 
Glasgow, which vi its the different buoys and beacons in 
turn, according to the holding capacity of the tanks attached, 
and re-charges them with the illuminant. The gas is put 
into the buoys under a compression equal to about six 
atmospheres, or 00 lb. per square inch, and the buoys are 
necessarily of strong construction, with their joints very 
perfectly m!l.1e. Tho lantern is fixed se\'eral feet above the 
buoy, and is connected with the gasholder by a small pipe, 
the flow of gas through which is controlled by an a u to. 
matic regulator, whereby the emission is kept uniform and 
constant . 

DOCKYARD NOTES. 

1'1' appears that the Blake is at last to be put to rights. It 
must be very nearly two years ago now that reports got about 
as to tho state of her b:>ilers, which were getting worn out, 
having done more than their share of work. The ship was, 
however, still employed, though the condition of the boilers 
made it unwise to use her as the swift cruiser she properly is. 
There is nothing new in this economy of boilers; our 
Admiralty are averse to changing them, so long as the 
necessary precautions only mean a loss of three or lour 
knots. There arc a great many ships in service with 
some of their boilers in the condition "you've got to 
bs gentle with them." There wonld seem to be some 
rough-and-ready rule that boilers should last a certain 
number of years \vithout much, if any, regard as to what has 
been got out of them in the period. There are, of course, 
surveys and reports, but when economies are to be effected 
it is usually at the expense of the boilers. In the French 
and Russian navies boilers a re replaced, perhaps, twice where 
in ours it would only b3 done once. There U3ed to be a joke 
about certain ships that were ordered not to fire their guns 
except in case of b:lttle, because there was some uncertainty 
as to how much gun would be left after firing. That joke 
has lost all, or ne!l.rly all, its fitness now-a-days, but there is 
room for one about ships ordered not to steam full speed, 
unless capture by the enemy should be otherwise certain. 
"Victory or steam for full speed" might be the cry. Seriously, 
however, if the Navy League, instead of busying themselves 
about the armaments of ships that are never likely to go 
into action, were to devote a little time to the boiler ques­
tion, there would be at lee.st less energy wasted. 

TaF. principal sufferers by the mania for making boilers last 
as long as possible a re the makers of the engines. Foreigners 
desirous of having warships constructed for them a re apt to 
take pretty careful note of the actual performances of ships, 
without b~ing in a position to know that such and such a 
boiler or boilers were not made the most of for fear of possible 
consequences. When a 17-knot ship is known to have 
struggled along at about 18·5 knots, she soon gets a service 
reputation of "groggy engines," and the foreigner hears of it 
sooner or later. The measured mile trip he is not captured 
by ; on what be can get hold of about actual performances he 
pins his faith . It may, of course, be put forward that the 
Admiralty know the whole truth, and that they do not build 
warships for advertising purposes. But the fact remains as 
one of the many little side incidents whereby the Admiralty 
help to make things harder for private firms, who, to begin 
with, they have probably ground down to the last penny. 
This is all a side issue to the main one. Things are much 
better than they were, but there is still a good deal of un­
pl~asant unwritten history on the eubject of our warships· 
botlers. They are not renewed when they ought to be if the 
maximum of efficiency is to be secured. 

THE Daily Graphic in its naval notes falls out with some 
re?ent rem~rks in this c~lumn about the use of el~ctricity on 
shtpboard 1n. the Amen can Navy. The matter is scarcely 
one that admtts of argument. In a nutshell the fact is that 
it is a great deal. easier to work guns by machinery than by 
hand. An Amencan Board, struck by the beauty of electrical 
arrangemcnt3, suggested their adoption. But the seamfn 
who had to do the fighting, recognising that the experience 
of Sg,ntiago wns no~ a saJ;tlple of the full stress of battle, put 
forward more pract1cal vtews. Every sailor who has studied 
the matter be.iieves that in the beat of action nothing but 
band-power w1ll be of much use, and that making electricity 
~he sole or even the chief agent is a mistake, becau;e the 
1ssues on the remit are so tremendous that all a,·oidable 
risks should be avoided where they can be. Nothing short of 
a hotly-conte~t~d fight will change this opinion, and so, 
though electnc1ty may become a valuable adjunct, it is 
never. likel_y to become of prime importance. H ydraulic 
machznery IS open to more or less the same criticisms but . . ' 
m our servtee, at any. rate, we do not now-a-days rely upon it 
too much ; all the 12m. guns co.n bo worked by hand if need 
be, ever!thing for turning bsing ready rigged in the armoured 
space dtrectly under the barbettes, and the stations allotted. 
·r~e man \vho can invent impro~ements in hand gear bas a 
bnghter future than bo who relies upon any other motive 
power .. The ~dvantages of be!ng able to do things by hn.nd 
are bezng dally more recogn1sed. During the recent war 
scare, while t he Channel Fleet lay alongside the New Mole at 
Gibraltar the evolution of "shifting billet " by h!l.nd was 
frequently practised. It is, perhaps, only in our Navy that 
m~n drag 15,000-ton battleships about; but it is an eventu­
ahty thJLt ma~ have to be faced in war time- faced fairly 
frequently as lzkely or not; and a good deal of credit is due 
to Ad~iral Stepb~nson for having ordered the performance. 
There IS no que~tton as ~o whether ele.ctrical or any other 
a~rangements '!1ll work m peace pract1ce; the question is 
wlll they ~vork zn a thunderatorm and an earthquake, which 
two combmed would sample pretty fairly a hotly-contested 
~o.dern fleet action. If there is any doubt upon this bead, it 
ts msane to rely upon any m otive power for which band 
power can be substituted. 

• 

Tm: Yarrow-built Austrian torpedo boats Boa and Cobra. 
met our Channel ~loot at (~ibraltar on their way out, and 
appear to have exc1ted o. good deal of admiration on account 
of their appearance of r;treogth . "1\Ioro ship and less tin 
bo:t .full of machinery,·• as on.o officer put it. The general 
op1mon _was that they are emmontly practical boats, capable 
of staodmg a great deal of knocking about without deteriora­
tion, a thing quite ns vi tal M hig h speed. These boats are 
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of 135 tons displacement- not, therefore, of excessive size as 
topedo boa~s go now-a.-days. 

Trrf' Turks a re thinking of sending the l\fessudujeh, built 
at Blackwnll, and tho Assar-i-Tewfik, built at La Seyne, old 
ironclads, to one of the Italian shipbuilding firms to be 
modernised. It is a question, however , whether, a fter the 
twenty odd years that they have been in Turkish hands, it 
will be possible to do much with them unless they are treated 
like the Irishman's gun. Some of the Turkish ships are 
supposed not to have been in dock for twenty years, or to 
have worked their engines for nearly as long a. period. If it 
is really true that tho ships are going to Genoa, one of the 
supposed objects of the Kaiser in his recent visit to Turkey­
to get the Turkish fleet r e-made in Germany-has missed 
fire. Enough attention was not paid, perhaps, to the problem 
how a Turkish ironclad was to get through the Bay of Biscay. 

WORKS ON THE GREAT WESTERN RAILWAY. 

Tur.: year 1898 will remain a memorable one in the annals 
of the Great Western, for it has witnessed, in the South 
Wales coal strike, a. previously unexampled dislocation of 
traffic on this line, when the ninety or so coal trains that in 
ordinary times passed daily through windon fell to an un­
certain three or four. The Great Western, however , has a 
staying power which helps it speedily to recover from 
even so heavy a stroke as this, and during the great strike, 
while tho weekly traffic returns were continually sink­
ing, the great work of relaying the main line from Paddington 
to Penzance, undertaken before these t roubles arose, was 
carried on with redoubled energy. This famous route to the 
West bas, indeed, been largely remodelled since Brunei 
completed it, and nearly all the gloomy, cavernous wooden 
stations of that ea rly railway era. have now disappeared, t o give 
place to the now favourite " umbrella " roofed type. 

tarting down the line from Paddington this autumn, we 
notice, first, works in progress at the We&t London Junc­
tion ; works which look, at first sight, like the commence­
ment of tho now railway to start from this point, and to run 
thence to I ckenham, Rinslip, and Gerrard's Cross-forming a 
short route to High Wycombe-a scheme for which the com­
pany obtained powers two years ago. The manifest signs 0f 
activity here have, however, nothing to do with that project, 
CJf which the first sod is not yet cut. The explanation of all 
th~se gangs of navvies, and these long lines of tip wagons, 
be1ng that the company has decid-ed to construct a.n extensive 
series of goods and mineral sidings at this, which 'vill, in 
railway politics, be no doubt an important strategic point in 
tho near fu ture, having regard to the relations now developing 
between the Great Western and the Great Central, for the 
interchange of traffic on their systems; and not forgetting 
the fact that the Great Western is also negotiating with the 
London and North-Western for what is practically intended 
to be a joint plan of operations in constructing the Bucking­
hamshire Railway just mentioned to High Wycombe. 

The Great Western has been until quite lately a railway 
whose resources have been undeveloped. It was not without 
reason that it was known among the last generation of rail­
way men as "the sleepy giant;" but in these latter days 
things are very different. For instance, years ago the 
subur~an traffic of t?o line was a quite negligible quantity, 
but w1th the spreadmg of London westward it has largely 
developed ; although, even so, the Great Western bas un­
doubtedly less traffic of this kind than any other of the great 
railways of England. 

Not the least impJrtant feature of the Buckingbamshire 
Railway- which is also to run through a part of Middlesex­
will be that i t will open up an entirely new suburban district 
as well o.s affording a shorter route to Oxford than that' 
'!lid D~dcot, now. a.vailo.ble. Signs o~ the times worth noting 
m t~1s connection. are th~ extensiOn of Ealing Broadway 
Statton ~~ double tts prev1ous length, now in progress, and 
the prov1s1on of a new wayside station on the main line mid­
way between Slough and Taplow. The full four miles distance 
bet.ween those two stations is a long interval for a district 
scarcely outside the twenty miles ra"(}ius from London. This 
autumn, however, a beginning has been made with a station 
to be called " Burnham Beeches," which will at once accom­
l:lodate and develop the summer excursion traffic to that 
lovely open woodland space, purchased for the delight of the 
public by ~be Corporati~n of the City of London some years 
ago, and w1ll serve the vtllage of Burnham and its surrounding 
hamlets, hi therto sa<ily lacking in railway facilities. The new 
~tat ion will be open in the spring, and will consist of a central 
1sland platform, placed between the up and down main line 
and the up . an~ down relief. It will resemble the present 
Taplow Statton tn most respects. 
R~ading ~tat!on, whose rebuilding was mentioned in a 

prev1ous art1cle ln Tnt-~ Exo i:-;t-:t:n, is now practically com­
pleted. Further on down the route to the west the old 
Chippenham timbered station is at last doomed 'and the 
work of rebuilding bas been commenced with the g~ods yard. 
After Cbippenham comes the great Box Tunnel. New sidings 
are to be built ou tho up side of it at Corsham. Both the 
Box and Mid~le-hill tunnels have been the scones of a great 
deal of work tn these two years past . Box has been lined for 
a great part of its length with brickwork and Middle-hill 
entirely so. The bricks used are blue St~ffordshire which 
seem now to have become universally favoured for 'railway 
works. The five miles of line from Box into Bath perhaps 
the most architecturally impressive of all these wo:ks have 
seen some changes of late. Nearing Bath the lin~ r uns 
t~rougb more or less shallow cuttings provided by Brunei 
WJ~h very ~andsome retaining walls from lOft . to 12ft. in 
hetght, butlt of tbs soft oolite of the district, known as 
•• Ba..th ston~." These walls have always formed a. dignified 
and.•f!lpress1ve feature on approaching Bath. Their profile 
ex~1btt~ a grac~ful cu~ve, and the stone of which they are 
bUJlt ~1vcs an mlprcsston of massive solidity, which recent 
alterations bore have found to be quite unwarranted the 
stone being quite thin, and the foundations me!"ely sh~llow 
footings. At certain places these walls have been replaced 
with retaining walls of blue brick - not so graceful, but much 
stronger. In other places the stone has decayed and bas 
been patched with bricks, variously red and blue. ' 

.The ?ew Bath Sta tion has been found a great convenience. 
L1ttle IS to b:J said about the line further west, works com­
pl~ted a few years ago having brought it up to date as far as 
Te1grunouth.. Between Exeter and Teignmoutb, however, 
tho wooden vtaduct, nearly a quo.rter of a mile long, crossing 
tho unfathomable mud of Cockwood Creek, has been altered. 
I~ was ?uilt o~ timber originally, because it was found prac­
ttcally 1mposs1ble to got any f?undations in for stone piers, 
and tho same cause has dotermmed the alterations completed 
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this year. Instead of rebuilding in stone, truckloads of lime­
stone were brought from the com pany's quarries near Totnes 
and dumped into the mud aud water of t he creek on eithe; 
side of the viaduct until an embankment was formed thus 
strengthening the old wooden structure. ' 

S)IOI\E ABATE)JENT. 

TrrF:RE is in Sheffield a Smoke Abatement League, which 
includes several of .its most enterprising citizens, both 
amongst the professtonal and manufacturing class. The 
League was originated through a resolute determina tion to 
check the excessive production of smoke in thl' industrial 
quarters of the city. A number of prosecutions have been 
instituted, all against the owners of workshops and factories 
the campaign having be~n aimed at these fxclush·ely, and n~ 
attempt made to deal wttb offenders of the household. Tho 
leading spirits of t he L eague have proceeded on the assump­
tion that the smoke nuisance is mainly attributable to two 
causes- the lack of sufficient boilor power and to careless 
stoking. The efforts of the smoke reformers have undoubtedly 
resulted in a eleanor and a clearer atmosphere throughout a 
city which was greatly in need of vigilant attention, but the 
tight for pure air has now come to a pass which is some­
what peculiar. Some time ago the Sheffield magistrate 
bad a. decision of his against a local firm reversed at 
Quarter . 'essions. The other day, when several cases were 
brought before him, the magistrate, while expressing the 
hope, with regard to one of these prosecutions, that there 
would be no complaint in the future, proceeded to say that 
in his opinion the result of the appeal in which his decision 
was reversed took awsy the power of the Court to deal with 
these cases. It was contended by the solicitor for the League 
that because the magistrate's decision was reversed in one 
case, under a particular set of circumstances, be should not 
feel justified in refusing an order in another ca~e. To this 
his Worship replied that be did feel justified, becaus~ the 
latest case resembled the other. The similarity was admitted, 
whereupon the magistrate declared, " Then they will all go. 
I cannot go on m aking orders for appeal." This action of 
the local Court has naturally discouraged the local gentlemen 
who are endeavouring to secure cleanlier conditions of living 
and it is felt that the cause of reform has been set back by 
his Worship's action. It is believed, however, that t he posi. 
tion be bas taken up is not tenable, and that he will have to 
take the cases that como before him upon their merits. The 
. moke Abatement League, which the 1\Iedical Officer for the 
city extols as " a m ost useful society," will have the support of 
the public in their demand for the carrying out of the law, 
even although in a particular instance the decision of the 
local Court may have been set aside a t Quarter Sessions. ] ~ 
has been proved in actual experience that a great deal m ore 
smoke is made than is eRsential for the carrying on of local 
industries, and, that being so, the law must be put in forco so 
long as those who make the smoke are indifhrent to its over­
production. 

THE LOCO)IOTI VES ACT, 1898. 

TR£ Locomotives Act, 1898, comes into operation on 
J~nuary 1st next .. It applies to 10he whole of England, and 
w1ll effect some rad1cal changes in the law relating to the 
licensing and use of traction engines, steam road rollers and 
other locom?tive~ in the public st~eets. In anticipati~n of 
the Act commg mto force. suggestiOns have been submitted 
to the Local Government Board by the officials of the several 
County Councils of districts adjoining L o:tdon with re:erence 
to the new bye.Iaws which will have t o be madt> and the 
forms of licences and other forms which wili have t~ b3 used 
in c:msequenco of the passing of t he Act, and it is antici­
pated that model bye-laws and forms will be issued by the 
Local Gove~n~ent Board on the subject. The Act provides 
that the extstmg bye-laws shall remain in operation until 
August 2nd, 1899, unless previously repealed or suspended by 
bye-laws made under the new Act. In this connection it 
may be mentioned that the London County Council is 
empowered under Section 1 to grant permission for vehicles 
dr~wn o.r propelled by a locomotive on a highway to carry 
we1ghts 10 excess of those stated in Section 4 of the L :>co­
!Dotives ~ct, 1 6~; and under ection 3 the County Council 
IS autbonsed to gtve consent to m ore than the three vehicles 
allowed by the new Act being drawn by a locomotive. It is 
thought probable that applications under tho.;e sections may 
~ave to be dealt with in ~ondon immediately the Act c:>mes 
mto fore~, and under 'ect1on 14 the County Council can act 
through 1ts surveyor or other authorised officer. As a re~ult 
of this the L ondon County Council has just decided to 
permit the Highways Committee to act on its behalf in 
relation to all matters under the now Act pending the issue of 
a further order on the subject, and has also authorised . ir 
Ale.xander Binnie, the cbie~ engineer, to deal with all appli­
cations made to the Counc1l under ections 1 and S, o.lrc!ldy 
referred to. 

'filE StMPtoN TuN.NtlJ..-The Zurich correspondent of the TimP,t 
st.'l tes that the ltahan War-office bas sent a military commission 
comP?sed of three generals, a col'"!nel and two majors, to study t.h~ 
quesho~ o{ tho defence. and fort16cation of the Simplon Tunnel at 
Domo d O~la, the Ttahan ond of the works at pre~ent in the cou~e 
of constructiOn. 

N.\\".\1, lt}NUINF.~>:n AI'POINT~t£NTs.-The foliowing appointments 
l•.~ve boen mnde at the Admiralty :-;Fleet engineers: James 11. 
{.IIbert, to tho Howe,. for Haulbowhne Dockyard; Benjamin J. 
Barnes, to the. Resolutton; E.dward ~orrington, to tbe \'ictory, 
for Reserve ; Samuel J. lbbms, to the Tamar, for Hong Kong 
Yard; George ;Elbrow, to the Monarch, for Cape Yard ; W. Cole­
man .to the V1ctory, ~or the Vengeance; T. J. Haddy, to tbe 
Magm~cont; J. D. Ntcholson, to the President, for service at 
Woolw1ch Arsenal ; C. L:lne, to the lllajestic; J. i\I. C. Bennett, 
~the Th';lllderer, for new royal yacht. St!lff engineer : William 
F. Pamph1ett, to the Pembroke, for the A~traea. C'hief engineer·· 
'l'~omas R. Reynolds, to the Yictory, for the B.uham ; James ~·: 
Willoughby, to the Wildfire, for the almon ; ha ·les A. Moore}, 
to the Pembroke, for the Astraea; W. W. H. R1wling30n to the 
Hibernia, additional, for .Malta Dockyard ; F. H. Dart,' to tho 
Pem.broko, for tho Hlenhe1m ; R. W. ~; reen, to the President, for 
serVIce at tbe ~orks of Messrs. Wh1tebead and C.>.; R. t. ,J • 
R!lper, to tho V1ctory, for the 'cout. Engineers· W H Wood 
~. tbe \'ictory, for Portsmout~ Dockyard ; Alfred· Bu;ne~, to th~ 
\ 1ct?ry, for Po~t~moutb Drawm.g-office ; Robert B. Dixon, to the 
l ~e~1dent, addtttonal, for serv1co ; Alfred Whitmarsh, to the 
V1V1d, for ~he Orwo~l ; W. A. D.1tban, to the \'ictory, for tho 
Dove. As.~tstant engmeers: r.eorge l !. Durston, to the Pembroke 
for the Urn•shopper ; A. K ('.>ck, to the \ "ictory for the Andro~ 
meda ; (;. M<X!re, ~ t~1.e Alexandra. Probationa.:.y a.•sistant engi­
neel'!l : Frodenck ( . I• 1qher and (: eorge lT. White to the l\f ""'nifi. 
cent. ' -.. 
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RAILWAY MATTERS. 

IN consequence of the great pressure of work in all tho 
locomotive engineers' shops throughout this country, and the utt-er 
impossibility of obtaining deliveries within a reasonable period , the 
Midland Railway Company bas been compelled to place nn order 
for twenty goods engines and tenders, which are urgently neodod , 
with Philadtllphia and New York fi rms. At the present time tho 
)!idland have two hundred engines on order with English firm:!. 

A CO LLis iON occurred on the Great Eastern R.ailway 
on Monday afternoon between llford and M!\nOr·park. A local 
goocl;~ train was shunting, wbe11 a truck left thll met!lls. A 
thi'Jugh goods train proceedio~ to L'>ndo:l almost immediately 
afterwards camo into collision w1th it, and the engine and several 
trncks were thrown across the met!lls. Fortunately no one was 
injured, but the up and down main line> and ihe up local line woro 
blocked, tho permanent wa.y being considerably damaged . 

CoNSIDERADLE excitement has been caused in Atherstone 
owing to the receipt of information that the London and orth­
Western Company, in order to avoid tho reduction of speed to fou r 
miles an hour, i;: intending to construct an entirely new railway 
direct from NunetLton to Tamwor th, to be ('alled •· the fn11t lines." 
l t wilt be shor ter, and have better gradients than the present 
railway, and will run some distance away from Atherstone. The 
present railway will then oe known as the "slow lines," :md as the 
number of trains will he greatly reduced, there will be no necessity 
for a bridge for some years to come. 

AN interesting memento of the early days of the rail­
w,\y in tbil' country was sold at a well-known l-ondon auction­
room on Monday. This was Htepbonson's plan of the railway 
from London to Birmingh'\m, scale -l in. to the mile. 'rbe survey 
wa~ commenced in 1< 30 and finished in 1 32, and the actual work 
of the railway started on Juno 1st. 1 31. 'l'he copies of thi.o plan, 
deposited when powera were applied for, were burnt in tho great 
fire at the House of Com moM Privata Bilh Olfic9 in 1 "3 1. 'l'bi~ 
plan was for a long tims the property of tbs ht) Mr. G.:orge 
King, l\l.l. .E., and W;J.S sold for t"Ne::~ty-six guin9'1S. 

Two weeks ago it was announced that the London 
C,>Unty Council bad appointed Mr. Young-, maonger of the 
(:lasgow tramway~, to the management of the Metropolitan tram­
way system, at a salary of £1500 a year. But Mr. Youn~. after n 
short visit to L-:mdon, declined the post, and Mr. Baker. of 
Nottingham, was noxt appointed a t an annual salMy of £1000. It 
appears, however , that the Council is a~ain meeting with 
du~appointment, as the Nottingham Corporat1oo have declined to 
release Mr. B:lker under six months, when his engagement 
terminates. In the meantim• a special sub committee of five 
members of the Counuil hns been appointed to carry on the 
management of the under taking. 

THE railway traffic of this country is the mof;t heavily 
taxed in the world of any on a large scale, says /:;til's Com mercia/ 
I ~tlelligtna. The average ton-mile rato paid to the railway com­
panies in Great Britain is not less than 1¥!., while in a large number 
of cases, where goods are placed in the higher classes, it rises to 2d. 
or 3d. per ton-mile. This would not be a matter for serious concern 
wero it not that our industrial rivals and competitors have con­
siderably cheape r transpor tation costs, but when we refiect that 
the average ton-mile rate in th is country is fully a hundred per 
cent. higher than the average of the United States, and probably 
G~ per cent. bi~her than the average of Belgium and Germany, the 
matter becomes much more a cause for anxiety. Our contemporary 
makes a strong appeal to traders, coll iery proprietors, and owners 
of wngons, to assist in bringing about this much-needed reform by 
adopting double-bogey truck!', and by insisting upon the railway 
companies granting considerable rebates for loads of this kind. The 
change cannot take place in a day, but a beginning cannot be made 
too soon. 

T aE projec ted .Leek and l\Ia.nifold Valley Light .Railway 
will prove a great factor in the development of a portion of 
West Derbyshire and East Staffordshire. lt will commence at 
Hulme End, nea.r the vill~e of Hartington, and proceed through 
the valleys of the rivers ~[auifold and Ramps to Wnterbouses. 
'rho route is one of great natural beauty ; among the points of 
interest are Thor's Cave at Wotton, the singular disappearance of 
the Ramps and Manifold rivers underground, and their reappearance 
united at the village of I lam ; the Ezton Mines, and the ruins of 
Tbrowley Hall. Tho line will, in shor t. give Mces:; to some of the 
finest of the scenic glories of Derbyshire, including Dove Dale and 
Beresford Dale. It will probably be one of tho first light railways in 
the kingdom established on the ta.rrow-gaugo principle under the 
Light Rail ways Act of 1 06, and will po!<sess great commercial 
value and utility. At Waterhousea there will he a junction with a 
rail way of the ordinary gauge about to be constructed and worked 
hy the North Staffordshire Railway, which will join the Cbuvaet 
\'t\lley line near Leek, the c:~.pital of the Staffordshire moorlands . 

Two schemes are again put forward £or the construction 
of a light railway in the L:>.nd's End district. They are promoted 
by practically the same people as produced tho schemes which were 
disapproved by the Light Railway Commissionera in August last, 
but have undergone considerable modification in thesonse suggested 
by the Commissioners. One of the two is still described M the 
L1nd's End, St .. Just, and Great Western Junction Light Railway, 
but the name of the third is altered from the Penzance 
Newlyn, and St. Just Light Railw:>.y to the Penzsnce, Newlyn, and 
West (.;ornw:>.ll Light Railway. Both propose to connect with the 
Great Westem main line, the" Newlyn" line at Marazion, and the 
•· Land's Enrl " line at Ponsandane, which is between i\larazion and 
Penzanco. The idea. of continuing the line along the promenade at 
Pon7.ance has been abandoned, and extensions are proposed to meet 
the wants of parts of the district which in the opinion of the 
Commissioners were neglected under the former schemes. Over a 
considerable part of the route the lines follow the same cour3e, and 
it is believed that either of thorn would be much moro ~atisfactorv 
than the old plans. Tbe c.:f>st is estimated at from £140,000 to 
£150,000 

IT is now a.n open secret tha t, as the resul t of the recent 
visit of Mr. lo'. J. S. Hopwood, Assistant Secretary of the Board of 
Trade, to the United States, the Board is seriously contemplating 
the promotion of an Act of Parliament, similar to the law lately 
passed in America, to make the use of automatic couplers com­
pul~ory on the ra ilways of the United Kingdom, says Tran~port. 
The possibility vf such legislAtion is a very serious matter for our 
railway companies, involvin~ as it may, in the estimate of one 
general manager, an expenditure of no less than £7,000,000 of 
money in re-fitting the e:..isting rolling stock, besides having a most 
important bearing upon the safety both of employ .53 and passenger~, 
and Trctn.~po>l has recently interviewed half a d o1-en of tho most 
responsible of our railwaymon - four of them general managers and 
the other two dircctou - witb the object of ascer t1iniog their views 
on the situation. One of those interviewed-an ;)~>manager, now 
a. di rector- expressed bimseU in favour , notwithstanding the cost 
to the companies, of legislati vo action by the Board of Trado on the 
line:~ a.bovo indicated, but the other five pronounced against such 
legislation in more or Jess strong terms. A<~ tho result of its 
inquiries, our contemporary bas oo doubt that a Bill to empower 
the Board of Trade to enforce the adoption of automatic couplings 
on our lines, within a. stated period, would meet with strenuou~ 
opposition from the rail way companies ; but, on the other band, 
the railway authori ties display every disposition to support the 
Ro'\rd in pursuing ita investigations into tho subject, und, if a 
propo~al is made by tho Board to bold a public inquiry into tbe 
relative merits of tho coupling systems of England and Amoricll, it 
will, Tmn~ptll'f think~>, meet with hearty support on all hand!. 

THE ENGINEER 61 9 

NOTES AND MEMORANDA. MISCELLANEA. 
Tm: nited l:>tates Ordnance Department has recently THE Assistant Director of Government Dockyards, 

adopted maganose stool eMlusively for gun carriage shields in pb.ce Mr. Marshall, has recently vitrited Pembroke Dockyard, tnd 
of nickel steel. inspected her Majesty 's now yacht, which is now being built ther", 

IT was stated a.t the offices of the East London \ Vater- and upon which a very large number of artificers are at preront 
works Company, 00 Monday, that the con~tant service of water engaged, preparing her for the launch, which will take place i:l 
bud now been put into forte throughout tho whole district supplied about four months' time. 
hy the company. A COI\TRACT for 15,000 electrical horse· power has been 

AT the 1U9eting of the London County Council held this mado between the Union CarLide Company and tho Niagar.1 
week the Pc1rliamentary Committee wM authorised to seek powers Po~er ('omp~ny, the power to be delivered some .timo next sm;nmer. 
in the next session of Pcdliament to enable electrical traction to be Tb1s po~er IS tho prodnc~ of three c.f ~be b1g dynamos .u1 ~bo 
used on all or any of its tramways. fZreat N1oga~a. Centra~ stat1on. ~be e:ustaog wo.r~s of the ( ~~tJldo 

I 
Company wall be coot10ued, but 10 order to uhhso the add1booal 

T HE coal consumed in making scrap iron car axles at amount of power immense new works will be constructed at onc('. 
the Southern Pacitic Railroad shops, ns stated by Mr. D. U reo () d ft Ch · t D th t t b 'd 
before tho Master Blacksmiths' Association, is 0·45 of a pound~ N an 8 er . l'lS mas ay ~ pos age 0 e pr~pai 
bituminous-per pound of iron heated. The sc.:rap is heated in on . l~tte':' fr~m th1s country for 1 ':ld1a. and the uoder-~entioned 
fou r piles of 600lb. each. These are roughed down the full length Br1t1sb Colon1es and protRctorates w1ll. be 1d. per ~z., 10stead of 
under the steam hnmmer, after which one-half of the axle is 2~d. as at p~e~ent: - Aden. ~scens•?t? • Bahamas, . B1rba~o~P, 
boated and finished, and then the other half is treated likewise, three ~e~muda, ~':lt111b Central Afn ca, Bn~asb F.lSt Afraca, Bnt1·h 
bent<~ being required. The work is ('\aimed to be improved onougb (,uiJlna, ~!'?bsb ITon?ur~, C~nada, ( eylon, Cyprus, Falkland 
by the beating to justifv it Islands, FIJI Islands, Gamb1a, Gibraltar, Gold Coast Colony, Hong-

. · kong, India, Jobore, L'lgos, Leeward Islands, Malay State~. 
TH E treatment of steel in the shop is inJportant, and Natal, Newfoundland, Niger Coast P rotectorate, Niger 'J'orritory, 

steel has been condemned because of mistakes in handling it in the • 't. Helena, • '1ra.wak, S3ychelle~, . 'ierr:~. Leone, . 'trait~ Settl<!· 
machines. In one c:~Se, says the Am.f >-it·an Engineer, a failure ments, Tobago, T rinidad, Turks Islands, Uganda, Win1warJ 
ro~ulted from too high a. speed in the In the, which on examinn.tion Islands. 
was found to he over 20ft. per minute for the finishing cut when T , d lit' f tb h th t · d f 
the best practice with extra heavy lathes on tbll ~a me mat~rial is .S'' emo lOn, o . e ouse~ on e wes ern s.l e o 
19ft. per minute for tho roughing .:ut, and from 1 Ht. to 16ft. 0 0 the Parhament-str~et, \>\ estmmster, wb1cb has been proceed1ng . for 
finishing cut. Oftsn the best economy is found not in using the some months, 1s now ll;Oarl~· complete. So far have t~e operataons 
maximum speed, but in sacrificing speed in order to maintain a for tho purpose of w1denm~ the tborougb!n~o leadmg from tho 
heavy cut which beats the tool less. 1 t seoms in many cases to Local Government B~ard ofticos on the north s1de of Cba~les-strect 
be good practice to work bard and slow. Tho desired end is ~ t~e Houses ?f Parliament proceeded, thnt the formatiOn of tho 
to remove the maximum amount of metal in a given time, and s1~e 10to a carnage-way has. been commenced. The .new roadw~y 
this may Le hotter done on a ~:trong, stiff machine by a heavy w1ll be made and paved w1th wood ~efore the meet10g of Pa rhtl· 
cut and rapid feed and low . cutting speed than by light fast mont .. Already tb~ effect of tb~ Improvement can be gauged. 
cutting An unmterrupted vaew of Westm10ster Abbey can now be had 

· from Whitehall, and Parliament-square, lying to the north of tho 
I N giving evidence before Lord Llandatf's Commission Abbey, can now be seon to advantage. 

on tho ~ndon Wate~ Supply, Mr. C. Hawksley1 .M. lnst.C. E., THREE of the Spanish ships sunk at Manila are to be 
handed 111 a table wh•ch showed that tho populat1on of Greater . . . 
London was estimated to grow from 5,656,909 in 1891, to 13,043,712 raase.d hy a Hong kong firm of. wreckers and pu~ m thorough 
in 1941. The populalion of Greater London now actually supplied repa.1~ for 500,000 dols., a~cordmg to a contra~t JUSt made by 
was 5,703,401. 10 considering future requirements be bad taken Adm1rnl Dewey. These sh1ps ar~ large gunl~ats, two, the Isla do 
55 gallons per boad til' a safe basis. The table gave as the average Cuba and t.he Isla; de Luzon, a re 200ft. long, .. Oft. beam, and 1.1~ft. 
daily supply in 1897, 202,102,544 j!'a.llons. Of that quantity there d raught, w1tb .a d1splacerfleot of 1040 to!ls each. They are bmlt of 
came from the river Tbames 112,178,641 gallons, from the Lsa s~eel,. ~11ve twm sc.rews, n good protect1ve deck, nod a bat~ry ?f 
55 292 63 ~allons from springs and wElls 34 48 016 gallons from SIX 4 7m. Hontona guns, four 6-pounders, two 1-pounder.-, t'' o 
po'nds 'at Hampstead and Highgate 143,024 ~;~lions. Tb~ real Nordenfeldt guns, and thr ee torpedo tubes. T he speed IS 1 ~·8 
object of the table was to give the estimated quantity of water ~nots under for~ed draught. The other , the Don J ~an de ~ustna, 
required in 1901, and every ten years up to 1841. T/.lrd Llandaff IS 210ft. !ong, 32ft .. beam,,l2~ft drau(tht, a~d 1152 tons displace­
said that to meet the requirements Lord Balfour's Commission !nent. She was _?.mit at Ca~tbagena 10 1881 , and her nrmam~nt 
reckoned upon 52~ million gallons per day from the Lea, 40mil!ion mcludes four 4·tm Hontoraa guns, four 6-pounder~, one macbme 
gallons a day from wells in the Lea. Valley, and 27 ~ million gl\llons gun, and two torpedo tubes. 
frnm wells in the Kent district, making a total of 120 million TBE French Superior Council of the Navy, which is the 
gallons a d ny. nearest approach France possesses to an Admiralty Board, has 

I , t't' f 1 t · 1 h' , been reconstituted. Formerly among its members were included 
. ~ARC E qu~ 1 les o e ec riC~ ~ac mery are . now the naval prefects and the commanding officers of tho Mediter­

bomg, made ."t P1ttsburgh for b~yers 10 t b1s ~ountry, acco.rdJOg to ranean and Channel &]uadrons, but in 1886, on the g round of tho 
tho C?nsulw Journal. The .ch1ef producer ts the Westmgbouse inexpediency of calling these officers from their important posts 
Electrac Company, wb.o have m band co~ tracts to supply. the. H 11ll all at once to meetings in Paris, which, however, took place rarely, 
T ramway Com~any w1th apparatus for mnet):·two electriC ra.1l~vay they were excluded from the council. According to the A rmy 
m?tors, to eqmp forty-five cars, and one track swee.per. Bes1des and Na(lf Oa:tfiP, the older ar rangement has now been rever ted 
th1s, the .company named have also~ s~pp!y the Halt ax T ramway to, and tbe council will henceforth be composed of the Minister 
Corporation twelve moto~, to eqmp SIX ca~; for the Bradfor~ as president, the vice·admirals on the active list who have been in 
Tr~~mway. Company f?rty-.elgbt motors, to equ.lp twenty.fo~ cars. command of squadrons, tbe admirals commanding in the Medi­
for the c1ty of .Norw1c.:h e1gbty mo~rs, to eq~1p for ty electnc cars, terranean and Channel, the naval prefects, and the chief of tho 
and four el.ectr1c generators, to be 1!lstalled m the power-bouse C?f staff the sub·chief having consultative voice. 
the Norw1ch Tramway Corpora.t10n, to generate the electnc ' 
current for the operation of these cars; for the city of Coventry THE first pile of the Admil'alty Pier extension, forming 
twenty motors, to equip ten cars, and two power generators; and the western arm of the National Harbour at Dover, wa.s C. riven on 
for Plymouth ten motors and two power generators are being Wedneaday, those present including the representative of the 
manufactured for the opera tion of the local tramways. This Admiralty, Mr. Wilson, Mr. Maurice Lee, Mr. Thompson, resident 
makes a total of 262 electric railway motors and eight generators engineer to the Admiralty, and Mr. Mayo, representing .Messrs. 
now under construction for England. Pearson and Son, the contractors. The piles that are being used 

. . . . are the largest employed in any marine work in the kingdom, being 
THE Lo':don ,Cou.nty ~ouncil mv1~es des1~ns for a dust 105ft. long and 20in. square. All the requisite machinery for 

cart for use ~n con?ectaon w1th the collec.:t1on and d1sposal of bouse lengthening the pier is in position on top of the turret which 
refu~e. It .1s reqmred that .the cart shall be so constructed and contains the 80-ton guns. A very powerful crane, specially con­
furmsbed watb such a coverang as to prevent ~be escal?~ of any st ructed fur the purpose, is beiug used in connection with tho 
refuse fro~ tho cart an? also to preve?t a?y nmsance ~r1smg f~om pile-driving. The works at Eastcliffe, where the Marine Railway 
a~y off~ns1ve refu~e wb1~h ~ay be earned 1n the ,ca;t. fhe des1gns and reclamation wall are being constructed, are proceeding 
w111. be Judged by Capt;a10 Sar Dou~las Galto!l, K.C.B., F.R._s., the rapidly, and at the works on the shore, uenr Shakespeare Cliff, 
cha1rman of the CounCil of the Samtary lnst1tute. A premmm of good progress is being made. 
£25 will be paid to the competitor whose design is adjudged to be . . . 
the best, unless Sir Douglas Galton shall determine that no design THE report by Str Wilham ~~ookes, F.~.S., a.t;td 
sent in is sufficiently good to merit such premium, in which case Professor Dewar, F.R.S., on. the compos1t10n and quality of d n;lly 
the Council resen·es the right to withhold payment of the premium. samples of the ~ater supphed to LoJ?dOn for the month endm~ 
Full details and any drawings, or other particulars necessary for a. November 30th g1ves the results~f tho1r analyses of the 182 sa.mples 
complete explanation of the design, should Le sent in a sealed cover of water collected by tbe!l' dur1.ng the .month from the mams of 
addressed to the Clerk London County Council Spring-gardens the L:mdon water compames takmg the1r supply from the Thames 
•. W. 11nd endorsed on 'the left-band corner of the cover "Dust and Lea. Of the 182 samples one was found to be "slightly 
Cart ~od Cover " and should be delivered not later than 10 o'clock turbid ; " tho remainder were all clear, bright, and well filtered. 
on Tuesday tb~ 28th day of February 1899. T he rainfall at Oxford during November has again shown a 

' ' deficiency ; the actunl fall was 1 · 86in. The average fall for tho 
I N a paper recently read before the Engineers' Society past thirty years is :.t· 42in. ; this leaves a deficiency of 0 · 56in. , and 

of Western Pennsylvania, the author Dr. R. Moldenke, gave some mukes the total deficiency for the year 6·67in., or 28 ·2 per cent. 
part iculars relating to the melting point of cast iron from observa- The bacteriological re~ults for the ruontb were sat isfactory. The 
tions he had made. A set of fi fty-seven pig and cast irons, with East London water supply was exceptionally good, the average of 
but few exceptions, bad no abnormally la rge variations from 26 m mples heing only 11 microhes por c.c , whereas the mean of 
ordinary standards, but tbe range of silicons from ·14 up to 126 samples from the 'fhames-supplied companies wa.s 49 per c.c. 
3 · 29 per cont., with thei r corresponding variations in combined and The report adds: - " Both these results prove highly efficient filtrn. 
graphitic carbons, were admirably adapted to bring ont tho tion ; but it must be confessed that a reduction of a number of 
ioftuence of the former to lower the melting point . 'fbe two microbes to anything as low as ten or eleven is highly exceptiona.l , 
extremes only are gi\•en herewith ; a white iron which molted at and more than could have been expected a few years ago, when 
1990 deg. Fah. having 4 · 20 per cent. combined carbon, and a grey between 100 and 200 microbes per cubic centimetre were considered 
one going at 22 0 deg. Fah., or 290 deg. higher, contained only allowable in a potable water." 
·13, the balance of tho 3 ·56 rer cent. total carbon being graphite. T ld d h · · h th f · t' 
To properly determine the inlluence of phosphorus, manganese, BE o a. age t at necessity IS t e mo er o mven lOn 
and sulphur 00 tho melting point, it would bo well to tako an iron bas just been illustrated in • 'ydnoy, where the long-vexed 
which remains perfectly white at all casting temperatures, and add problem of remuneratively navigating the shallow in laud streams 
to it different proportions of these elements while it iR in n melted of New Zealand bas been solved, says tho • yrtn, by the con­
state, casting each resulting mixture at once. Jn this way all the struction of a peculiarly-shaped vessel, the first of its kind seen 
carbon remaining combined, a good compnrison would be in Australasia, having a speed of 11 knoU<, and drawintt only 
obta inable. 6ft. 6in. when fully loaded. The new vessel is an adophon of 

those characteristic of the gun and other boats on the Nil(', 
AN instructive paper was read at the la te meeting of and also the shallow waters in India. ln the vessel, 

the American • 'ociety of Mechanical Bngineers by ~Ll·. C. H. which has been successfully launched in the New South 
Benj'.lmin, on •· Tho Bursting of Small Cast Iron Fly-wheels." Wales metropolis, tho stern takes tho Pbape of a long, 
The author arrives at the following conclusions :-11) FJy.whoels g radually rising tunnel, highest immediately over the pro· 
with solid rims, of the proportions usual among engino builders, peller, t hence gently sloping towards tho load water mark 
and having the usnal number of a rms, bavo a. sufficient factor of at tho oxtremo after end. Thi<> tunnel is in tbe shape of a half 
safety at a rim speed of 100ft. per second, if the iron is of good cylinder, tho edges being always under water, the interior top of 
quality and there are no serious cooling strainq. fn such wheels the arc Loing a foot above water when the vessel is fully loaded. 'fhe 
tbe bending due to centrifugal force is slight, and may safely bo propeller runs through the centre of this semi-cylinder , nod when 
disregarded ; (2) Rim joints midway between tho arms a re n tho boat is st t\tionary, tho top of the screw is some little way out 
serious def o!Ct, and reduce the factor of safoty very materially. of tho water. As !loon as the ongine.q are star ted tho air in the 
Huch jointa aro a.s serious mistakes in design as would be a joint semi-cylinder is oxpetlocl and replaced by water, in which tho pro­
in the middle of a girder undel' a bonvy lond : (3) Joints made in poller works as efficiently as in vessels of heavier draught. Tho lo~s 
the ordinary manner with internal ftangos and bolts aro probably of ellicien"Y in light craft i3 mainly occasioned by the propeller 
the worst that could bo devised for this purp:>se. Under the most taking down air, whic.:h is prevented in tho tunnel-like arrangc­
fa,•ourable c.:ircumstanccs they have only about one-four th the mont of tho new vessel. The Aotea, as the vessel is named, has a 
strength of tbe solid rim, and nre particularly weak against bend- length of 116ft. liin., with 2-l ft. 7in. beam, and 13ft. 3in. depth of 
iog. In several joints of this character on large fly-wheels, calcula- bold. She is provided with all tho requirements of a ftrSt-clas.<l 
tion hM shown n strength less than one-fifth that of the rim. intl'rcolonial steamer. The deck, which is unbroken, forms a brond 
Several important American engine builders are said to have changed promenade, givin~ a walk of 100ft. clear of everything. Ju nddi­
tho design of their wheols lately by b ringing tbe rim joints opposite lion to ('Oal, water, machinery. nnd other deaclweight.q, over 
tho onds of tho arms. .·,o tons of cargo ('1\n ho ehipped. 
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,~==================~========================================= I the engine at the rails does not agree wit~ the (ormul_a,_ or 
anything like it. Instead of tb~ tractive . effort r1smg FOREIGN AGENTS FOR SAI.B OF THE EWGIRBBR. 

AUSTl UA.-GDOLD AND Co., Yimlt4. 
P. A. BROOXB.At1S, 7, L v.mp)gauc., r-- J. 

OB IN A. -hLLY .um W.u.su, LTD., 8Aa"VMi oftd B~ L~. 
F R.ANCB.-BOVV&AO .um Caii:VILLIIT, R1U de la Ba~1 Pori&. 
GKRKANY.-A.aua .um Co., 6, Ul\Ur ""' Li"""', Bmi"-

A. Twllmavo, Lri,N. 
F. A. BR.OCII:JUtrS, Uflllk. 

JNDIA.- A.. J . CoaouUDOII: .um Oo., &,lawwk~ oftd .lal1-r Book· 
1/alll, Bombcly. 

ITALY.-Loii:SCB II: a .um Oo., 8U1, Qw.o, RoiiW. 
BoooA Fmacs, 7'\Lrin. 

J APAN.-KIILLY AN'D W.u.su, llrt>., TokoM'II\4. 
Z. P. M.I.AtTTA A."''D Oo., 14, Nilwnbalhi Tori 8aMMww1 Tokyo. 

RUSSIA.-C. RICUJt, U., N~lky P1'04p«t, St. Ptkrllw.f'9. 
8. AJ'R ICA..-Goi\DON A-''D Gorou, Long·llrttt, Gbpdo-. 

R A. TnoKPSON AND Co., 33, Loop-llf'td, Gb~ 
J . C. JOTA & Co., GbptiO\On, Prwt Bl&&abtth, and JoA!lnnulw.rg. 

AtniTRALIA.-OOROON L"''D GOTCH, Queen· •tl'td, Melbourne: Gerwgt· 
l tf'td, Sydney : Qltu1Hif'ttl, Brilbane. 

B. A. TBOWPIION .um Co., 180, Pitl.,trut, 8ydnq : ~~. 
Little Collin~. 1tret1, Mdbo'I&Mit: 7, Li"V WiUiam· 
1trut, Adtlaidc : Bdvord.,trut, BrimM. 

TOIUI'II:B .um HENDII:R.!IO!I 1 811-ftt.,/rtd, Syci!M)'. 
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TRAIN RESISTANCE. 

THE vexed question of train resistance still attracts 
and deserves attention. " 1 e may remind our readers 
tba.t the latest contribution to the prowing literature of 
the subject was the paper by :Mr. Smith, read at the last 
meeting of the Institution of Mechanical Engineers, repro­
duced and criticised in our columns. We a.re, through 
the courtesy of Mr. Mcintosh and his assistant Mr. Weir, 
a.ble this week to pl~ce before our readers a series of 
d•agrams which teach a lesson in a way that cannot be 
disputed. These diagrams are a. selection from some 
hundreds of diagrams, which form a record from minute 
to minute of the work done by a powerful engine in haul­
ing a heavy and fast train on the Caledonian Railway on 
a. run from Glasgow to Cllrlisle. We do not think that a 
similar record has ever been taken. With the chart of 
combined results on page 624 we shall not now concern 
ourselves, we shall confine our attention to the indicator 
dia~rams, and to these only. They show what was going 
on in the cylinders of the locomotive at various speeds. 
We have perforce had to make a selection; they are 
typical of all the rest. If we filled page after page with 
these diagrams, they would be found in no way to modify or 
alter the lesson taught by the thirty-one diagrams which 
we publish. 

Let us now consider what they prove. In the first 
place, the average pressure represents pari paaa1t the 
average tractive etlort; tha.t is to say, as the average 
pressure rose so did the tractive effort of the driving 
wheels on the rails, and as it fell so did the tractive 
effort decrease, always at the same rate. It will be seen 
at a glance tha.t the tractive effort invariably d1minished 
a.s the speed increased. Now. there are various ways in 
which the problem of tractive effort and train resistance 
ma.y be regarded. Thus, we may consider it from a 
purely theoretical point, and say that, other things being 
equal, the resistance of a. train augments with the speed 
in some definite or indefinite wa.y. Or, a~a.in, it may be 
said th '\t all the variations in tracti \'e effort are due to 
gain or loss of momentum in the train, brought about by 
const . .mt changes of speed. Our contention hitherto has 
been, that all the available evidence of diagrams goes to 
show that the resistance of a. train, instead of being 
augmented with the speed, is reduced. That is to say, 
there is some moderate velocity a.t which the resistance 
is greater than at any other speed, higher or lower. We 
have, however, favoured for some time a. modification of 
this proposition. Hitherto we have not put it forward 
forlacko£ evidence; that is now supplied by the Caledonian 
diagrams; and we no longer hesitate to say that. be the 
cause or causes what they ma.y, it is certain that in daily 
work the tractive effort required to haul a train diminishes 
as the speed augments. This is a. ' 'ariant, and a variant of 
importance on our first proposition. That would 
mean that on a. perfectly straight and level railway 
the resistance of the train would decrease as the speed 
rose. 'Ve are not in a position to prove this, because 
we have not a sufficient number of diagrams taken 
under the stated conditions. The new, or second 
proposition, amounts to the assertion tha.t in prac­
tice the tractive effort requirerl to haul a train 
diminishes as the speed increases. This is not a.t 
a.ll the same proposition in differeut words as that 
which preceded it. It takes no cognisance who.te,·er of 
train resistance ; but it does state a. fact of the greatest 
possible importance to railway companies. To them 
train resistance is quite a secondary matter. It is well 
to ma.ke our meaning quite clear, even at the risk of 
being prolix. The received belief is that the resist­
ance of o. train is fairly expressed by D. 1\. Clark's 

•• 1'-formula R - + , or some other such cognate 
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equation. This may or may not be true. It bas no 
application in practice. If we take real trains hauled 
by real locomotives on real railways, the tractive effort of 

train from point to point on any average rrulway JUSt as 
well at 70 miles an hour as at 20 miles an hour, always 
pro,·ided the boiler is big enough. The reason is simply 
that the high speeds are only reached as the result of 
running down bill. This is practice, and it. is only with 
the actual running of trains that we are for the moment 
concerned. 

Let us turn now to the proofs which we are able to 
adduce of the truths of our second proposition. They 
are supplied by the diagrams on page 625. Take the 
first and the last diagrams. We have an average press~re 
of 77 lb. and 30~ miles an hour, and 21·25 lb. o.nd 62 m1les 
a.n hour. Take the four diagrams along the top of the 
page, and we find 77 lb. and 80! milet:, 77·75 lb .. and 
29~ miles, 80·2:; lb. and 29 miles, 77·2:i lb. and 29 ro1les. 
nod 79·5 lb. and 2 miles per hour. Take now the 
bottom row all across IUld we have 68 75lb. and 89 miles, 
66 lb. IUld 41 miles, 60 lb. and 43 miles, 20 lb. and 
6:3 miles, and 21·2.i lb. and 62 miles an hour. All the 
cards tell the same story, dz., tho.t the a ,·erage pressure 
fell oft' with the speeds, and that the speeds depended 
on the inclines. The slight irrt>gularities and dis 
crepancies are due, no doubt, to changes of velocity. IL 
must be remembered that theEe cards were regularly taken 
at intervals of one minute, and it is noteworthy that they 
do not show any very violent changes due to the rise 
and fall of momentum. Another point claiming notice 
is the small variation in the powt r developed by the 
engine. The greatest power shown by any of the 
cards we have selected was 907, the train running 
at 55 miles per hour, with :H ·2.3 lb. average cylinder pres 
sure. The least, ii we leave out those taken when the train 
was tearing down hill, was 712, a. maximum difference of 
but 195-horse power. It we reject these extremes, it 
will be seen that the power was wonderfully uniform 
between 700 and 800-horse power. It is not possible, 
we think, for any one with those diagrams before him 
to maintain that the tractive effot t required to haul 
a. train from Glasgow to Carlisle increases enormously, 
or indeed, increases a.t all with the speed. We do 
not thick we shall be far wrong if we say that the 
boiler of Mr. Mcintosh's locomotive could regularly 
ma.ke steam for abou t 800-horse power. That was about 
the best average, and a. very high average it is, represent 
iog an evaporation of about 17,500 lb. of water per hour. 
For a heating surface of 1400 square feet the rate of 
evaporation must be 12·5 lb. of water per foot per boUJ, 
and for a 21ft. grate and 7 lb. of water per pound of coal, 
the rate of combustion was about 120 lb. per square foot 
per hour. This is, so far as we are aware , the maximum 
sustained eflort of an:v British locomoth·e. We do not 

• 
say that H has not been beaten, but only that we have 
not met with any evidence that it has been beaten. The 
engine indicated for short periods, it is true, over 1000-
horse power, but this does not affect our conclusions. 

At fi rs t sight it seems curious that the power exerted 
should have varied so little, no matter what the speed 
at which the train ran. The relation which this bears to 
the coal consumption is a little remarkable. Let us 
suppose that the engine burned 3 lb. of coal per horse­
power per hour, and tha.t the train ran for one hour a.t 
30 miles an hour, the power being 700 horses; we ha.,·e 
then 2100 lb. of coa.l burned. and 70 lb. per mile. If, now, 
the speed is doubled, the power remaining the same, the 
consumption of fuel falls at once to 35 lb. per mile. All 
this is quite consistent with practice, but it would 
assuredly not be consistent if the train rel.'istance aug­
mented with the speed in the way we have so long been 
taught. 

In truth, the locomotive and the train and the road are 
parts of a complete machine, which act and react on 
each other, and it is a. great mistake to treat any one 
portion of the machine without regard to the other parts. 
Locomotive engines and railway companies have little 
or nothing, as we ha\'e said, to do with abstract questions 
of train resistance. What they have to consider is the 
effect of Epeed on the power required, and the consump· 
t ion of fuel. The experiments carried out on the Cale­
donian Railway by 1\Ir. 1\Icintosb a1·e distinctly 
reassut ing; they show that the road is a prime factor 
in obtaining speed. With heavy trains there is no fast 
running except down bill. At the same time it must be 
taken as proved that no matter what a. tractometer be­
tween the tender and the train may indicate, the tractive 
effort to be exerted by the engine does not augment in 
any rapid ratio, if it augments at a.ll, with the Yelocity. 
The maximum eflort on a long level of an Eogli h loco­
motive appears to be about :iO miles an hour for a 300-
ton train, and that seems to meet nll the demands likely 
to be made for some time. Higher speeds are only got 
when running down bill, moderate incliMs being a great 
help to the engine. Higher o.verage velocities mean 
lighter trains. The results of the trials on the Cale­
donian Railway, which we place before our readers 
this week, seem to be final on this point. It is not 
possible, we think, to get m ore out of a locomotive of the 
normal type running on a British railway, and 50 miles 
an hour is a most satisfactory datum from which to 
deduct something as we run up bill, and to which to add 
something as we run down. 

A (;REAT TEL£<•R.\I'U • CIIE:\IF. 

SIR SANDFORD Fr.~<:MING, the eminent engineer, who 
has now been so long identified with every branch o£ 
engineering progr<>ss in Canada, nnd "bo hac; been 
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specially interested in t elegraphic communications in 
general, and the moor;ed Pacific cable in particular, has 
memorialised the English G::>Vernment, with the object 
of persuading it t:> est~blish a comphb system of State­
owned and W.)rked cables all round the globe. The 
a;:lva.ntJ.Je'> t:> b3 gained from having an unbroken cable 
girdle are numerous, and not the least of these would be 
the faz t that our possessions in time of war would be kept 
directly in touch with one another by what would practi­
cally be two sets of cables, so that if one cable were cut 
by the en3my, the other cable must remain intn.ct; and if 
care were t~ken and adequate naval protection g(ven, it 
would be extremely difficult to cut the cable at all. No 
doubt, too, such a. complete system of cables would be of 
great importance to the commerce of Great Britain, for 
the project in qu~stion aims at the connection of practi­
cally all her Majesty's possessions and coliing sts.tions to 
the main cable. 

The present idea takes the following form :- The cable 
would st!l.rt from the Canadian port of Vancouver, and 
would have three points of appearance above water, 
namely, at Fanning Island, Ftji, and Norfolk Island, 
before it arrived a.t New Zealand and Australia, to which 
two places branches are to be run from Norfolk Island. 
Australia would be crossed, and a cable would start from 
King George's Sound, which, after touching at Cocos 
Island and Ma.urit.ius, would either go to N a.ta.l or Cil.pe­
town. From Cocos I sl<1.nd connection would also be 
made with Ceylon, Singapore, and Hongkoog, and from 
l\huritius with Seychelles, Aden, and Bombay. From 
Capetown a cable would be run to St. Helena., Ascension, 
Ds.rbl.~oes, and Bermuda. From this place communica­
tion would be opened up with H alifax, and then by means 
of the eristmg cables throughout Canada, and to E ngland 
itself. Thus there would be a. double system of British­
owned cable lines the whob world over, and the route 
chosen seems to have been very carefully selected. In 
time to come, no doubt the whole schem3 will be carried 
into effect, if not in eXl.ctly this way, at all event3 in a 
somewhat similar manner. It is only a question of time. 
The point to be considered is whether or not the State 
should carry out and control the worlc We most c~r · 
binly think not. 

Of course it would be advantageous to have each com· 
plete cable round the world under one management, 
because of the time saved by messages not having to be 
tra.osferred from one system to another. The only 
possible objection which could be urged against such a 
scheme of running this suggested system of ('a.bles, would 
be that it was unnecessary, and that by means of exist­
ing cables telegraphic communication i:: now possible 
everywhere wherever ci vilisg,tion has progressed. The 
answer to this is very simple. All the world's cables and 
telegL·aph lines are not under British control, and in addi­
tion to this, for New :l.ealand to communicate with 
North America.- to use an extreme instance - it is 
necessary to do so vid Australia., Singapore, 1\fa.dra.s, 
Bombay, Aden, Sue:1., the Mediterranean, and London. 
For a single syndicate to lay the requisite new cables and 
to a~quire existing lines would invol ve a very large outlay 
of capital, yet we are clearly of opinion that some such 
proceeding would be the most beneficial to the interest s 
of everyone, in spite of Sir Sandford's staunch advocacy 
of State control. The cables, if run as he suggests, would 
be unlike our inland postal lines in that there would be 
only one of them between each port or point of departu1·e, 
and it would not be at all an unlikely thing, considering 
that these points of departure would, if the State owned 
the cables, be in most instances naval bases, to have 
Government messages continually blocking the lines . 
Such an occurrence is by no means so likely to happen 
in Great Britain itself-if on no other account, at all 
e,·ents because of the larger number of trunk lines . 

Government monopolies, a.s many a State has found 
before this, are not always all that can b3 desired. 
Ganerally a. point is reached beyond which no further 
progress is m ade. T his point is not infrequently short of 
perfection. There are not lacking people who assert that 
if the telegraphs of England had been in the hands of 
private bodies, the service would b e much more efficient 
than it now is . We consider that when it is a. question 
of such a m~tter as the quick conveyance of m essages 
over the la,.gast possible area, there should be no 
monopoly of any kind, Sta..te or otherwise. This remark 
does not so much apply t ·o lett~r ca.rrying. Here, 
although the Government is to some slight extent 
the carrier, yet it is the gre:1t railway com­
panies and the steamship lines which form the 
real means of communication between different points, 
and the ri valry between them keeps the standard 
well up. The result is that there is but little to com­
plain of in the mail service. But the whole of England 
groam under a t elephone monopoly which practically 
constitutes a disgrace to the country. When one looks 
abroad to such places as Nor way and Swit:1.erla.nd, both 
having enormous natural disadvantages in the way of 
contour of the country, and when one considers that 
these countries have a mos t excellent system of telephony 
at a mere fraction of what we in England are paying for 
a vastly inferior senrice, the utter fallacy of monopolies 
is brought most prominently forward. We could go on 
to enlarge upon the subject of State.owned railways and 
the not unusual condition of theoe, but it might seem to 
be beside the question, and we confine ourselves simply 
to cables. What would happen supposing a. private firm 
were to construct an unbroken connection right round 
the globe? In a very short period we should have 
another firm making another-and perhaps, after that, 
a third. H ence exorbitg,nt rates could not be charged. 
Sir Sandford's own argument can here be used 
n.gainst him. H e instances the reducing of the britT 
charges between Australia. and London from 93. 4d. 
per word to 4s. 9d. per word, simply because the 
construction of a P11cific cable came up for consideration. 
Tbis supports ou1· argument entirely. It is competition 
which prevents extortionate charges, and with the cables 
under Government control there would be no competi-
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tion. Probably, too, not m ore than one complete cable 
would be laid, and the Government could charge any 
r 11te it chose. It is true, no doubt, tha t to have 
Government protection is greatly to be desired. For 
instance, in places where the cables land, not only 
the cables themseh ·es must be protected but also the 
men in charge of them and of tbe instruments, and this 
in out-of-the-world places might be extremely difficult 
and expensive for private companies to manage. This , 
however, is the only way in which we can see that 
Government can assist with the best possible results to 
the country. Once let the monopoly become-the State's, 
and there is an end to private enterprise in this direction. 
It is true that the State could not prevent the laying of 
a cable, but it could and would prevent the sending of 
messages unless under a royalty more or less heavy . 
P erhaps some arrangement might even be made by which, 
io exchange for a subsidy and adequate protection, 
Government messages might b e permitted to t ake pre­
cedence, within limits, and these limit3 might be extended 
in time of war or nationa l calamity, the use of the cables 
at other times being n.t the discretion of the owners. In 
time of war, no doubt, every possible facility would be 
given to the Government, even if necessary to the exclu­
sive use of the cables, during a portion at all events of 
the day. 

We maintain that from every point of view it would be 
best for the work to be carried out by private enter­
prise, and that there would be a profit on the under· 
taking. It is impossible at present to gauge the advan­
ta.nges to b e obtai a ~d by knitting the empire together by 
a continuou3 and unbroken bond in the shape of a com­
plete cable uniting all our possessions. The advantages 
are certain to be ID')St widely felt o.n -:1 far-reaching. 
Trade would not only be encouraged and rendered more 
easy between the mother country and her Colonies, but 
between the Colonies themselves. The time will come 
when Great Britain will become aged. Little by little 
she will need to lean more and more upon l:.er children, 
the Uolonies, and should they fail her, h er state will be 
bad indeed. We are encompassed by enemies. We 
are not self-supporting. \Ve need outside assistance, 
even for our daily bread. Our Colonies are well able to 
supply us, and it is for us to join them to us by every 
possible tie. It is, therefore, indisputable that facilitated 
communication is practically an absolute necessity, and 
we trust that private enterprise may be forthcoming, 
despite rumours to the contrary, and in coming forward 
be well paid for its trouble. 

TRADE UNIONISTS IN COUNCIL. 

Vr.nY soon the trade unionists will be once more in counciL 
The Manchester Congress next month promises to be quite as 
big an affair t~s usual , and the subjects down for discussion 
are, some of them, of unprecedented significance. In this 
connection it may be well to remind the labour leaders of the 
opportunities which they possess of influencing either for 
good or ill the course of trade in this country. The President 
of the Board of Trade struck the right note when , at the close 
of last week, he told the trade unionist deputation which waited 
upon him that our past industrial wars were, perhaps, more 
responsible tha.n any other circumstance for t he rapid strides 
which had been made of late years by the manufacturing ex­
port trade of our continental rivals and of America. Mr. Ritchie 
was well informed in putting it to the trade unionists that 
the people who had gained by these strikes have not been 
British masters nor yet British workmen. The advantage 
has been wholly on the side of these newer m'l.nufa.cturors' 
countries. Orders have gone in large numbers to our com­
petitors, and it is a truism that when these orders have once 
gone away from the c:mntry they are not quick to return. 
Whether, as the President of the Board of Trade suggests, a. 
remedy for the present state of things i:1 to be found in the 
setting up of Conciliat:on Boards, we do not care hf:re to 
pronounce, but in view of the Manchester Conference these 
remarks certainly deserve to be borne in mind. No more 
weighty question than that of strikes as a ffecting the pro­
sperity oi our trade and commerce can well be imagined. 
The leading theme to be considered next month is 
the proposal for the federation of all the trn,du unions in the 
kingdom into one common body, with the object of support­
ing each other and acting in unison in case any section is 
whg,t the men term "attacked" by the employers. This is a. 
proposal that the men should well approach with the greatest 
caution. The magnitude of the idea is alone sufficient to 
demand second thoughts. Much more, however, should the 
injury certain to be done to the trade of the country in case 
of a wrong c xercise of the enormous power which such a. 
combination would possess should give the delegates pause. 
The temptation to use such an organisation unfairly would, in 
the very nature of thing!', be immense; and once rousecl, the 
various units would be difficult to control, even by the 
strongest of lea<lors. It is fortunate that tho theory of all 
combinations of the kind is founded on a. belief in the exist­
ence of certain characteristics of what is known as human 
nature, w·hich the past history of mankind tells us a.re never 
ma.nifo3ted by large bodies o{ men. Unselfishness and self­
denial are only met with in the individual. Few men will 
see their own children go without food in order to .fight 
the battles of oth er men. 

'
1 THE IR 0 N ~1.\.N • " 

l:!~ the Workington establishment of l\Iessrs. Charles 
C8Jllmell and Co., Limited, there is a. machine called 
"the dummy." It is an invention for pushing the great 
steel ingots out of the m 1Juld- a wor~ which, at ono time, 
by band and hammer, took much t1me and labour. The 
men have been heard to say that the "dummy" is the 
hardest worker in the place. There seem3 to be a similar 
view taken in the coalfield of what is called the " iron man." 
The " iron man" is a. coal-cutting machine, which has been 
introduced in part of the Haigh Moor seam at ?l'fes>rs. Pvpe 
and Pearson's, in the West Yorkshire district. The Com­
mittee of the Yorkshire Miners' Association (Alltoft3 No. 1 
Branch) have issued a circular for help to fight the " iron 
mao." They declare they are fighting against a big re­
duction in their wages through the introduction of tho coal­
cutting machine, "or, \vbat is commonly called the ' iron 
man,'" which, they add, "is forming the principle of a low 
tonnage rate for all Haigh Moor seams throughout the dis. 
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trio~." Failing to agree as to a tonnage rate, the case was 
referred to arbitratiOn. The umpire awarded the miners 
ls. l fd. per ton, plus 20 per cent. The Committee urge in 
proof that this award is a.o unjust one, but the management 
bas in some instances given as much as lOd. per ton "in 
order to make anything like a wage." ''What we want," 
they add, " is a. fa.ir tonnage rate, so that we can li \'e 
honestly, and not, after a week's work, have to submit to 
that disbonourablc principle of our wages being made up." 
In short, they claim to be fighting afresh " this great que::­
tion of a. livi ng wage." It is mao rersttS ma~hino under­
ground, and there is little doubt that in the issue man will 
go to the wall. He has found out ma.oy inventions, nnd is 
continually discovering others, which help tho world to do 
without himself. Amongst the latest is the "iron m'l.n," 
which can get coal at n,bout half the price of ~he cld system 
by hand and pick. 

PICKETTING 

IN our impro3sion of February 19th last we had a leading 
article on this subject, which to some extent was called forth 
by the then recent decision of 1\Ir. Justice Byrne in Lyons 
v. Wilkin. . The learned judge had held that for pickets to 
b~set the house of a workman and tho place of business of 
his employers, although they used no violence, intimidation, 
or threats, was unlawful, and ought to be restrained. Tbc 
defendants appealed, and on Tuesday the judges of the Court 
of Appeal delivered their judgments, which they had taken 
time to consider. The Court was unanimons in holding that 
the judge of first instance was right, and the appeal was dis­
missed with cost s. We publish in another place the report 
of the ca:;e, which will well repay perusaL The point of the 
judgments is easy to see. As L1rd Justice Chitty said, 
" attending at or near the h 1use or place where a. person 
lives, or 'vorks, or carries on busine:>3, or happens to b?, in 
order merely to obtain or communicate information, " is the 
only attending or watching that the law allows. "Attending 
in order to persu:t-le" i3 not within the proviso. As the 
Master of t he R1lls said :-" It is all very well to talk about 
peaceable porsu'\sion and to draw fine lines b~twcen per­
suading and giving in.formation." The l ~arned jndge then 
pithily observed upon the real point in these ca3es; with . 
out the "persuasion" elem~nt th3 pickets are simply 
dummies. Every one knows that perfectly well, and unless 
this decision should come to be upset by the House of L1rd J 
there can be no doubt that use may be made of it in mg,ny 
cases in the future for the protection of both m:~.sters and. 
men. 

RROWN l<RUJ>P PLATE FOR .H.PAN. 

A TntAL of a Brown Krupp process plate, 8ft. by 8ft. by 
8 ·Sin., weighing 10·175 tons, took place at the Elswick Com­
pany's range at RidsdaJe on December 2nd. It was 
taken a.s a. sample of supply of armour to the Japanese 
battleship Asabi. The a ttack wa,s made with an Sin. 
gun, firing three Wheeler-Sterling shot of Ehwick make, 
weighing 250 lb. each, with striking velocities of 1859, 1064, 
and 2030 foot-seconds, implying perforation through wrought 
iron of 17in., 1S·5in., and 19·5in., whose ratios to the thick­
ness of the pla.teare 1·03,2·10, and 2·22. The plate bore 
this sevPre attack admirably, the projectiles being completely 
broken up, with, perhaps, Sin. maximum penetration. Tho 
back showed bulges of l~in. or less in height with no sign 
of cracking. 

LITERATURE. 

The Disclia1·ge of Elccl?·icity though Gases. Tiy J. J. 
THOMSON. L :mdon: Archibald Constable. JS!lS. 

THIS volume is the outcome of four lectures delivered 
at the University of Princeton, New Jersey, in 1896, but 
it has been amplified by the addition of some r.ew results, 
which have been published since that time. In a large 
mea.':lure it is an epitome of all that has been done in the 
w11y of investigation of the effect of electricity on gases. 
The authorities and original investigators are in all cases 
mentioned, and in most a.n indication is given where 
or iginal papers and articles a re to be found. On this 
account alone it would, we feel sure, b e favourably received 
by all persons interested in the subj ect. It contains, 
however, in addition, the record of original experiments 
of Dr. Thomson's own devising, and it is attractivel.v 
written. We do not mean by this that it is "popula r " 
science; far from it, it is science for the scientist, not for 
the man in the street. The book is divided into three 
parts. The first is entitled the Discharge of Electricity 
through G ases; the second, Photo-electric Effects; and 
the third, Cathode Rays . The raison d'etre of the whole 
book is found in the iotro:luction to Part I. 

" If we wish to study the rehti n between matt.et· and c,Jec­
tricity," the au tl:or says, " the most promising .;our.>e is to brgin 
~· ith the relation between electricity and matter in tbo gaseous 
state : for the properties of a gas and tho laws it obeys are simpler 
than for either a solid or a liquid- it is the st:\t.e of matter which 
bas been most studied, while the kinetic theory of gases supplies ns 
with the means of forming a mental picture of the proce~ros 
going on in a gas which is lacking for matter in its other states.' ' 

When the ether alone is considered, and when it is 
assumed to be a.t rest - a s tate in which both theory and ex­
periment point to its b~ ing, " even when exposed to con­
siderable mechanical forces, as it is when an elec tric wa.\'e 
is passing through it "-the electrical phenomena are fully 
"explained by laws which can be expressed mathemati­
cally by six: very simple differential equations." It is not an 
e :~.sy matter to electrify a. gas, a.nd the fir.;t few p ages are 
taken up with a discussion of the means employed by 
Mr. T ownsend for securing this end, and the calculation 
of the charge carried by each particle of an electrified 
gas produced by the rapid electrolysis of sulphuric acid 
or caustic potash are worked out. 'fhis calculation 
depends upon the remarkable fact tbn.t when an elec­
trified gas is admitted into aqueous vapou r even far from 
the saturation point, a cloud is formed. The total charge 
in a. vessel full of such cloud can b3 measured by an 
elec trometer, and the radius, and therefore weight, of 
each drop can be calculated from the ra te n.t which th e 
cloud falls. The total weight of the cloud is, of courst> 
found by direct weighing, o.nd from these two factors th~ 
number of drops is obtained, and dividing the total 
charge in the cloud by the number of drops, the ch arae 
~n each drop is fou nd. . The oxygen and hydrog:n 
liberated by the electrolys1s of an acid solution are 
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both electrified positi vcly, but t.be former with only so 
Rmall a charge that its presence is doubt.rul; whilst from 
caustic potash the oxygen bears a. negative charge, but not 
fO great ns the h ydrogen in the former case, whilst the 
h ydrogen is scarcely, i( at nll, electrified. Some gnscs 
can ah!o bo electrified chemically, but ono of tho readiest 
w.~ys is by the sp lt\shing of liquidc;. Thus the splashing 
or rain tlrops t\nd tho beating of the sea upon its beach 
lnth electr ify the air around them: though, oddly enough, 
whilst the pure wt\ter from the clouds imparts a negative 
charge the salt-bearing water of the ocean gives o. positive 
charge, to tho o.ir. J.!:,•cn when o. light bree?e causes 
ripples upon o. pond a. neg<~.ti ve electric charge is imparted 
to the air, whilst the pond becomes positi,,ely electr ified. 
'l'hese phenomena ha,·e led to the theory propounded by 
L:mard, that on the drops of water there arc two super­
posed layers of electricity, one +, the ot.het· - ; the rough 
treatment o.nd the distortion of the drop when it stt·ikes 
any resisting surface is enough to separate these electric 
layers, one i!dhering still to tho drop, whilst the other goo:> 
into the surrounding gas or air. Thus diminishment of 
tho area, o.s when tho drop is flattened, liberates elec­
tricity; and, following Sir CTeorge Stoltos, we may regard 
it as possible that when numbers of gmn.ll drops 
come together to make one large thunder ro..indrop elec­
tricity is liberated, so that the large drops which fall in 
n. thunder shower may be rather the cause than the con­
sequence of the accompanying electr ical phenomena.. 

'fhe author then passes on to a consideration of the 
effects o( electrification by IHintgen rays, and concludes 
the part with a few words about the marvellous results 
discovered by Becquerel, produced by radiation (rom the 
metal uranium and its salts, and these lead naturally to 
the second section on Photo-electric Effects. It is 
perhaps necessary to explain , as one may be easily led 
away by the memory of :\.-ray experiments, that these 
have nothing directly to do with photography, though the 
photographic plate may be used for their elucidation, but 
are the phenomena. based on the discovery by Herb: in 
1 7, that ultra-violet light assisted a discharge if directed 
on the spark gap. With investigations of this nature the 
names of E lster and G eitel, of Righi and of Stoletow, are 
intimately connected. It is an interesting ob3et·va.tion 
that " the sign of the electrification in the air produced 
by the notion of light is the same as that produced in air 
by the splashing of drops of mercury or water," and it 
is thought that a disruption of one of two concentric 
layers may be caused by incident light in this case, just 
as it was by the concussion of the ro..in drops against the 
ground in that quoted above. 

In this section some account of the experiments made 
on the electrification of gases by glowing metals a.nd on 
the electrification in the neighbourhood of an arc discharge 
are given, and the conductivity of gages under different 
conditions is discussed. Tho section concludes with a 
very instructive record uf the results and m ethods of 
electrolysis in gases. We quote the first p.l.ragraph 
because in it there appears to lie the key to the whole 
ma.tter :-

Tn tho procoding a ccount of the conductivity conferred on gnsos 
by light, R iintgon rays, and boat, we have soon that the pheno­
mena can be explained on tho supposition tbnt the electricity sotg 
through tho gas by the movement of oppositely chnr~ed aone 
through the gas, the process being similar to that by whach oloc­
tri<:ity is carried through an electrolyte. Tho pa&sa(tO of spnrks 
through a ga.s fur nishes us with ndditionnl evidence m fnvour of 
this view. 

Dr. Thomson tben goes on to describe Perrot's cele­
brated experiments made in 1 60-61 on the passage of a. 
discharge through water vapour, and passes on to an 
account of his own modification o( Perrot's apparatus. 
and some of t.be resuHs obtained with it. Again we 
quote:-

T he off oct produced by oloctri fication on tho condensation of a 
jot of steam i3 sbo\\•n in n very striking way by this apparatus. 
When tho delivery tubes oro open to tho nir, the steam nrtor 
escaping from tbe nozzles goes some inchos before it. condenses 
aufficiantly t:> form a cloud ; as oon, howovor, as the coil is tu r ned 
on nntl the ~pnrks pa s, brownish clouds roaching right down to 
the nozzles nre ot once formed. Tbe cloud is denser in tho stonm 
which hos gone post tho nogotive electrod e thnn in thnt which 
has gone past tbo positive. 

The "brownish clouds " associated with the discharge, 
rightly or wrongly, call to one's mini the copper­
coloured sky which forebodes thunder. There is nnother 
remarlta.bl3 fact. to which we cannot resist cnlling 
attention, and that is that, whereas in the electrolysis of 
water, hydrogen always comes ofT n.t the nega.th·e 
electrode and oxygen at the other, in tho electrolysis or 
steam the gases come ofT sometimee at one and some­
times at the other terminal, o.ccording to the nature of 
the spark. \\'c have so far overstepped our limits that 
we base no space len to devote to tho last section of the 
volnmc. It deah with Cathode Ra_ys, and fortunately tho 
information about these is more widely distributed than 
that of which we have gh·en some faint outline in this 
notice. 

We put the book down with regret. Intentionally or 
unin tentionally, Dr. Thomson bas dealt witb his subject 
in such a way as to keep, i1 wo ma..v be permitted so to 
express it, the .vuper-na.tural side uppermost. It carries, 
thet·efore, with it a. charm which too mn.oy scientific works 
lack. It is, moreover, a volume which affords no little 
food for conjecture and occasion for the exercise of the 
scientific imagination. B very page contains, briefly stated, 
the record or some fact, and many of these, we have little 
doubt, will be new to a large number of our readers. His a 
book which we recommend to nJJ the devotees of science, 
no m atter into what particular branch their opportunities 
or tastes m a.y lead them, for it is one from the perusal 
of which they cannot rise without feeling t.hnt their 
mental horil'on bas widened. 

llailwa!l ll/o('/. Siq11allillg. By.J '"· Pu .. , \ l.KE. L~ndon: 
Riggs and Co., l::i!>, SaliRbur~ -C'ourt. K C. 7s. GJ . 

I N a short preface to this mcful epitome of modern 
signal ling, l\f r. Pigg remarks that tho tendenc.v to employ 
o.utoma.tic methods of train direction seems lil•eh to in-
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crease, but be well obscnes t.ha.t completely a.utoma.tic 
systems do not admit of the selection nnd discrimination 
wbicb are necessary where the traffic is not only \'ery 
heM•y but of extremely varied character. It does not 
R.ppcar to us that it. will ever bo possible in this country 
to dispense with t.he services of signalmen to any great 
degree, or Lhat it would be very desira.ble even if practi­
cable. The presence of skilled watchmen, o.9 it were, 
lool•ing after the gPneral working of the whole railway 
machine from fixed and well-known points, able to 
summon o.ssist11.ncc, and to adopt. men.sures varying with 
ea.ch particular case, is an advantage not to bo lightly 
thrown away in fo.vom or cle,·erly-de\'ised but unin­
telligent mechanical appliances. 

Mr. Pigg's first chapter is mainly his toricaJ, nnd of 
much intere!-\t, tracing tbe de>elopment of block working 
from 1R:l9 to tho present time, with examples of the 
codes used on tho Leicester and Hwannington, and Bir­
mingham and Gloucester Railwa) s some fifty years 
o.go. Tbo extraordinary growth and complexity of 
modern tralllc is well shown by comparing these with 
the elaborate signalling regulations of recent date, 
detailed on pages 34. to 70. A great variety of subjects 
unconnected directly with block signalling is discussed, 
such as signal whistles, head and tail lam ps and discs 
as train describers, tbe reporting or trains in advance, 
the use of the telephone in railway working, and fog 
signalling, all find a place in Mr. l'igg's compendium. 
Block working itself begins to be treated of in Chapter I Y., 
and is gone into \'Cry thoroughly and practica.lly. The 
author is evidently quito at home in his subject·, and 
gives cuts and full explanations of a great ,·a.riety of 
modifications of the block system, such as the double­
line block circuit instruments of Walker, l)rcece, Tyer, 
\\'inter, and other inventors. Elaborate diagrams illus­
trating the "lock-o.nd-block " methods of Winter, S!lxby 
and Fanner, and Sykes are given, enabling the differences 
between them to be easily comprehended. I n all these 
the principal object aimed at IS tbe same, viz. , control 
of the starting signal at the entrance of a section by 
the man at the receiving end, a.nd tbe rendering it im· 
possible that a section should be entered till it is known 
to be clear throughout. There is an interesting descrip­
tion of the intricate signalling arrangements necessary 
at the swing bridge over the Ouse at Selby, on the 
::\orth ·Eastern H.u lway. The York and H ull lines 
diverging at the north end of the bridge, and the 
station yard commencing n.t tho £outh end, whilst 
the trafllc is very heavy, rendet· it a mo3t difficult 
place to work, but it has been successfully accontplisbed 
by the ordinary three-wire single-needle block instru­
ments in conjunction witb Sykes' lock-and-block a.pplied 
to the indicators for the several lines. There are only 
two roads over tho bl'idge which c.ln be used at the 
same time, but the rails of two other roads are placed 
within these, so that the bridge is hardly any wider t;han 
usual. A cabin in the centre of the bridge is the point 
from which the hydraulic machinery for rotating it is 
worked, but it takes no part in the block working. 

There is also a careful account of Sykes and O'Donnell's 
system of interlocking for single-needle instruments now 
being tried on the Great Northern at several places; 
and of Blakey and O'Donnell's method. Both of these 
are combinations of interlocking and automatic signalling, 
the train passing over treadles at each end of the section. 
In both cases there is very effective control of ~ignals in 
a.dvance by the box in the rear of them, as well ag auto­
matic intimation by the train itseU of its entry into and 
exit from a sectlon. 

Some forty pages are devoted to various systems of 
single-line working, comprising especially the forms of 
electric stafl' now coming so generally into favour. In 
Cba.pter Y. signal indicators are fully treated, with 
diagrams of the connections required to work them. 
This section includes indica.tors for signal arms, for 
points, as to whether lamps are alight or have gone out, 
and means for showing the state of tbe line near an out­
of-sight a.dvance signal, in order that n. train waiting at 
it m ay not be fot·gotten. Several nccidents of recent 
years seem to show an increasing need for ample security 
in the latter contingency. Mr. Pigg o.bly discusses 
methods of conveying audible signals to the dri,·ers when 
fogs prevail ; but the diffi<'ulty of bearing bells or gongs 
amid Lhe noise of the engine, and the tremendous. shock 
sustained by n.ny external appliance when struck at high 
speed, seem to render this rather a hopeless field for 
impro,·ement. \Vc arc inclined to agree with the author 
in his opinion that drivers should ha ve more to do witb 
calling out the fogmen than is now the case. The general 
state of the locality as regards fog must be better known 
to them tha.n to the signalmen, who obviously can only 
judge or their own immediate surroundings. Tho boolt 
closes with a description or Timmin 's automatic system 
of signalling on electric rail ways, and of the snme 
inventor's ably-planned arrangements at the Earl's Court 
Station of the Dist.rict nail way I where both signal o.rms, 
points, ground discs, and locl<ing ba.rs are worlted by 
electricity, and the lovers interlocked by tho same 
agency. The book is carefully indexed, and has a. table 
of the contents of the chapters. It will certainly be 
found of , ·alue to all students of practical railway business 
in tho outdoor dPpal'Lment. 

Jufiuiit•!iilllal Analysis. By \Vu,t,t \1\t lkl\J \\II~ :-\\liTH 

Profes.<~or of Mathematics in Tulane l:ni"ersity. Yol. i., 
.. R9al \ 'ario.bles." London : llfnC'miUan and Co. 1~0~. 
New "\ ork. 

Tms volume bas been written on what appeared to the 
author, in the light of ten years' experience in teaching 
the Cn.lculus, to be lines of least resista.nce. With this 
object the author has done well to restrict himself in this 
first volume to real variables, o.nd to start at the outset 
with some familiar applications, to show the beginner the 
utility of the Ca.lculus. Tbo o.uthor has strewed some 
boulders in the road in the sbo.po or definitions of infini­
tesimrus, one-' ·nlued and many- valued functions, and of 

6:l3 

continuity, which raise dilliculties, better kept out of sight 
of tho beginner. But it is a dtOlcult thing to settle the 
best order of presenta.tion of tbe initial ideas ; and if this 
order is mnde a strictly logical one, the eftect is to make 
tho book ea.sier to read bJ.clmo.rds th an forwards . Inte­
gration is introduced at an early s tage, and carried on 
simultaneously with difi'erentiation. Here, again, the 
usual bculder is thrown down in the shape of Integration 
regarded as a su111mation ; a method which !'lOon gets 
iuto diniculties, o.nd leads tho author to point ou t th~ 
need of a bet.ter method- in short, the inverse method 
of diiTet·entia.tion, with wbicb the student must be fo.milittr 
to o. certain extent before ho can recognise tho rt>f:ne­
ments of the arguments required in the method of dir('ct 
summation. A useful table of reference is given of the 
principal differentiations, and the corresponding integ1 a­
t ions; it would serve to explain a well -lmown ditl1culty 
if the integral 21- on pnge 79 - was plin~cd :-

! d J' _ __!_ 1 J v (( 
.r~- a:: - 2 .. og .r +a 

The manner in which. tbe Elliptic Integral makes it3 
appearance is dismissed in o. useful not.c in ~ 125; the 
author might improve the occasion by Rhow:ng tho 
degenera.nce wben the middle root e:: of tho cubic 'l' 
approaches to coincidence wit.h the upper root r1 or th) 
lower root ra. The general trea.tment of Integration 
a1opt3 the most recent procedure in utilising the hyppr . 
bolic functions, di rect and in verse ; these are denoted by 
h c, ht~, instead of the vu lg~r - loo ldng cosh, siuh. Tb ') 
author bas done well in carrying I ntegra.tion into the 
domain of mechanical preparation in determining centres 
of gravity and moment of inertia, thos clearing the 
ground for future applications. Numerous collect ions of 
well-chosen examples tu'e interpolated, and the diagrams 
are carefully drawn ; but we think the circle of cuna.­
ture should be introduced into Ftgs. 29-32, with a view 
of showing its coincidence with the curve within the 
thickness of the line for an apprecia.ble distance on each 
side of tbe point considered. We notice some novelties 
in terminology - mt>diafr drrivafi1•e, )J1'0IIfhaphrrrfic 
formula, absolnlr worth, anfi-fonge11f, rcgrcsfiil•c d~tfer­
enliol quotient, &c. The book is well p rinted on a large 
page, without crowding t.be type, and should prove useful 
in the country ns a corrective to our arid and jejune 
academical treatises. 

SHORT NOTJ<'ES. 

JU~isllt .. ce drs llotll'h'8·tl · F• 11. Por 1'. L"\uront. Paris: Onutbier ­
\'illurl', Quai des (:ronds-Aoguitin'l ft5, nod 20, Boulevord d., 
C'ourcolles.- 'fhis work belong<~ to the •· Scientific Encyclop1cdio of 
Aido-MISmoiro," brought :>ut under l\l. t:. l3ler. I t deals with tho 
strnins falling on ordnonco by nntbomotical investigotion, beg:n. 
ning with the genernl question of gun tubus \dtb jockots ond hoops, 
nnrl ending hy n pretty f111l iovostigotion of the conditions of wiro 
ordnance. For a tbooreticnl work, wo think it unusuolly compact 
and busines<-like in ooch c:1.so, dealing first witb tho general con­
dition~ of the question, nod then following it up with for mula. 
Tttblcs of factors of resi,t.ance are given at t he end of the book. 

A nnttair,, 1 99. Pari 'I : Gauthier-\'illnn<, Buroou dell I..ongi 
tud e•, Quai des Grnnds-Augustins 1\S. - Tbis yenr-book dntes it 11 
orig in from June 25th, li9fi, when it wos begun M one of mnny 
scientific elior ts made by lhe savants of tho French Hopublic. J t. 
has boon kept up Man official work over since that limo. I t con­
tains Mtronomieal ond otbor scientific t ables anrl dota, and is well 
brough t up to dote, and without question is of high authority. 
T ho ealculotion of distances of tho ear th to the sun ond moon ore 
hosed on n ,·alue of the solor porollax adopted internationally in 
1896, nomely s· ". Tho tables of weights nnd moo'lnres, money, 
geographical melfuro!>, mognetic elements, nod optical nod elec­
trical data, ore brought up to dote, ond chiefty by M. Cornu. 
T here oro special chopters on balloon tri:lls, by l\1, Bouquet de In 
Grye; ~teodesy, by l\1, BMsot: tho observation and work of tho 
Mont B anc Observatory in 1 9,, by M. J. JMsson, ond on the 
~~:reat. equotoriol telescope for 1900, of 60 metres focn\ length, nnd 
1 ·25 metres apllr tllre, now under construction by M. Gautier. 

._mall At'('lllllltlttfor.~ : lloll' A/ad~ and l"ud. An elemontllry 
hondbook for tho uso of amotours ond Etudont.s. Edited by 
Percivol Mnrsboll, A. l. Mecb. E. Fully illnstratnl. Tbe " Modo! 
Engineer " Series, No. 1. London: Dowbarn nnd Word, Limited. 
Price 6d. not. This forms tho 6 rst of n series of popular scientific 
bondbooks for nmotcurs ond studonta, nnd it bos heon cnlled into 
Leing, so the preface tolls u!t, by tho Iorge numht'r or roquesta for 
ndvico which bnvo r11nchod tho author in his C'opncity O!l editor of 
t bo Morlrl l?ntrinm· and A mal till' Efrrtririau . A It hough very littlo 
of tho mottcr is now, yot it is oll put forwnrd in o new form, nnd 
in its spbera tho hook should bo nsoful. rt i:1 proclicnl and sound. 
nnd it contoiruo that which is of g reat use to tho non-technicnl 
work(o'r, n glo ~ory of tho ter ms- oloctricol nod othor,;•iso-used 
throughout the book. In tho beginning chuptera tho oorly history 
of occumulators is d onlt with, and then tho rond or is taught bow 
to mnko qmnll bBtt.orios by constructing tho c~>l!s and " posting" 
and " forming •· tho plntell. l\lodorn commorciol form!~ of battery 
aro then discu'<scd nt some lenstth, ond tho render i'l told tho firm~ 
which mnnufncture tbom. The chorging of smoll nccumulatol'l'l 
is d onlt with in nn enlciont nnd lhoroutth manner, ond useful hint.'~ 
given as to tho ar rnngomont of tho cells with V11rying sources of 
electricity . Det..nilod in 'ltructions nro nlso givon as to tho time 
tnkon to cho.rgo cells, ontl os to tho wny in which l hoy should be 
workod. T ho book onds with o complete li<~t of lho 11 es of small 
occumulators, which include tho lighting of domestiC', factory. 
minors', nnd cnrrin~:o lamp~, docorntionq, modiC'nl \l'<eQ, gos ond oil 
ongino ignition, n,bing lamp'~, .~c. 

BOOKS RECEIVED. 
• 

Tltl' f1dw.,.iot•r f!/ RoiftrO!/ l 'tl•i•·lt~ i1t f'a 1iny 1/ii'OIIfJh C'ul'l't.t. 
From tho C:or mnn of Obermaschinenmeister. .... llolfmnn, of 
Chemnit:t. Madros: Printed at tho l.~wrenC'O AqyJum Pre""• 
Mount-rond. 1. 98. 

Tl1t Cmt•·((uqal Pump, T!llf,j,,,., told Waltr Motors : 1111'111dill•! 
''" Tlirot'!l 11nd P rartirl' qf ll.'tdmulir&. (Spociolly adapted for 
onginoor!l.) By Chorlos H. lnnos, M.A. Heconcl edition. Mnn­
cbe'lter : Tho Technical Publi'lbing ('ompnny, Limited. J.ondon: 
.John l loywood. 1 9 . Price 3s. 6d. not. 

E n'ti'J)l .Jlin!•lr.t nf f'routdiii,Q,t n..f '''' ! ll.•fitutirm of f"i,·il Ru,;. 
nrm. \'ol. cxuiv. ~c ~ion 1 9i-9. . ErJitcd hy .J. 11. T. Tua~t. 
bury, n.Sc., . ocrotary. ('hnmicr on " Culvort:~ and Flood Open­
ings," C'honhnll on •· o~y-< 'hlorido Co11por OroQ," lhlby on a" New 
Tronsmi'ISion Dynomomotor, '' 1>:1wkms on tho " ltelntion of 
C.ooln~:y to Engineering, " Fowler on ·• Cnlcium Cnrhido nnd Aroty. 
lone," Garvio on " 1.'\lcbrord l.cx·k Oate ," C:odfrl'\ 1111 tho" Etl~.!<'l~ 
of Frost on PorUond l'oment." Preece ou tho " l·:lcC' t ril'ity Sup ph· 
of l10ndon, ., .Jnmoc;on on '"resting t ho StrenjZ'tb of Material<' 
Htonoy on "l<:xtrnordinory 1-'loocls in India, " report of Com. 
mi tloo on tho "'l'hor mn 1 J.:nil·il'nC'y or Hten m ~:nginos, •· nntl 
nbqLroC't" of papers on "Hl.'iontilio 1'11lMMtions nod Poriod icnl~t." 
London: PubJiqhetl hy tho Institution, !lrc.>at (korgc-~treet, \Vcqt. 
min'llor. 1 9 . 
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Mean Effective 
Press"ure 17 lbs 

30II'filespe r Hou, 
Iff' 750 

2 . 21 
. up 

I m 116 

.+fesn E.f"rect i ve 

••• 

P r essure 90 25 l bs _ 
( - ?l.__Miles per Hour.__- l 

IIP803 

2 26 

1 ttftozJ 

Area of opening o r l?e9uiR(O,.. Vs l ve 16 ~Stj ln 
l?ev 9 t;esr 91 notch Cut orr 381- . 
8o11e,.. pressure 180 lbs l!er s9. m 
PressuPe m Steam c hest /liS 'lbs per sc; 11 

Nesn £FFecti v 
Pressure ,_2 ·751bs 
52 !'files per Hour 

Iff' 71~ / J · I 
I.e vel 

l.ammgton 

He an £ rf'e ct i ve 
Pre&sure 52 · Sib~ 
51 H iles per Hour 

HP853 

3·6 
up 

1 i n 300 
· 6J Abin9ton 

He11n Errective 
Pres~;ure 56 ·25/bs 
-f7 Hiles /}t:r Hour 

l ff'843 

'" <------- J . II ~ up 
/In 150 

. 
Borler PrtJss ure 17G lbs per s~ m 

Hesn EFrect.ive 
P r essur 68 75 lbs 

39 Miles per hour 
l ff'8/i -# 

3 · IIi 
up 

I in 100 

8 otler Pres•ure 163/bs p er s9 in. 

.. THe E.ac:.'Cca" 
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ENGINE T EST, C A LEDO N IA N 

M ean Effective 
Pressv re 77 · 75 lbs 
-...2 3 2~ / /files per Hou.-~ 

• 
lfP 734 

2 . 22 
u p 

I in 130 
F l emm ot.on 

Mean Efrective 
Pressure 91 lbs 

r-----d2~6~~~· Miles p er Hour._-----l 
l fP778 

~ . 27 

I i~~02j 

Nean Efrective· 
Pressure #2 · 25 /(Js 
S2j Miles per Hour 

Iff' 712 

J·Z 
,,{"zoo 

11ean Eff'ective 
Pressure 52 ·5 lbs 
#7 Hiles per Hour 

liP 793 

3 . 7 
up 

I in 440 

H e11n Efrect.ive 
P,..essure 53 lbs 
48 H i les /)er Hour 

l ff'816 

3 . 12 

I i %PISO 

Boiler Pressure 175 l bs per s9 in 

Mean Erfeclive 
P r essure 66 lbs 
41 Hiles _per hour 

l fP86!J 

3 . 17 

1 tf1oo 

l?ev'l t;1111r s 71t notch Cut orr 31~ 
B ader pressur• 160 l bs fer sq i n 
Prest~ure in St• •m Cht~s ISO 16s p c,. sgin 

(Fol· ~·iption IU page 6:26) 

Mean EfFective 
Pressure 80 ·25 1bs 

!JHill!l s per Hour 
/ JPN6 

2 . 23 

I l.j,f;34 

Mean EfFec tive 

(-----.:f'~r~SSUf"B 95 IIJS 
H ill!ls per Hour 

---- l fP813 

2 . 28 

1 t:fto6i 

Mean Errect. i vc 
Pressurt~ ~3 · S lbs 
S., Hil es per Hovr 

liP 7~4 

.3•3 
. up_ 

I tn 3 00 

Nt~sn E f7ect.ive 
Pressure S2·7Sibs 
4 5 Hiles per Hour 

HP761 

J . 8 
up 

I in .300 

Boiler Pressu,.B 179 l bs p er s9 in 

Mean Eff'eet i ve 
Pressure S7·51bt: 
47 M iles per Hour 
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i n 8110 J ·13 i £/vanro · 
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8oilt~rpressure / JS l bs p er s9. m 
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Me•n £frecti ve 
PressurB GO l bs 

'3 Miles /)t!r Hou, 
IIP8JO 

J . / 8 
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R A IL W AY 

Mt~sn e rf'e ct.1 ve 
Pressur e 77 · 25 1bs 

.......___ 2S Miles pe,. Hour 
l ff'J/8 

2 . 24 
up 

I in 102} 

2 . 2 !J 

I iu,[>JOO 

Hesn £ ff'ectiYe 
Pressure 50/bs 
SG N iles per Hour 

/JP 900 

.3 . 4 
up 

I in 300 

Ar e:J of' opemng of l?t!tJUIIItOr Valve 9 ·2 S 9 1P 

Me a n Errecti ve 
P r essure 52 ·25 lbs 

IS Hiles per Hour 
IJP 754 

J · !J 
up 

I in 2-#0 

Boiler Pre s sure 178 lbs per s9 i n 

Mea n EFf'ecti re 
Pr essu,.e 55 l bs 
4 1 Miles ptJr Hour 

l iP 72'9 

3 . 14 
Level 

. 
Boiler Pre11surtt 170 l bll per s9 m 

Mean £f'fll$.l i ve 
Pressure 20 ltJs 
63 Miles p_er Hour 

liP #0# 

Ares oF openinj or Ru9ul11tor Val ve S·S s9 in// 
~ear 1& notch Cut off' J'!;._- -

i n 206 

Soller pressure 18 0 l bs per S9 tn 
Pressure in St e11m Chut 100 l bs per s9 tn 

Mea n Effecti ve 
P r e ss u r e 7!J S los 

.......___ 28 H iles per Hou,. 
liP 715 

2 . 25 

I i~~02J 
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I ;'/,PIOO 
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Pressure 51 ·2Sibs 
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Rev 'I t;ear S ' notch C'ut oFF JIY. 
Boiler pressure 180 l b& per sq. i n 
P r essure in Ste11m chest ISO lbs per sq in 
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Preesure S/· 25 lbs 
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liP 758 
3 . /0 
. up 

ltn 2.,0 
Cr11wrord 

Boiler pressu,.e 177 /bs 'per sq i n 

Me11n Effective 
Pressure 6 f ·51bs 
3!J H iles per Hour 
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Boiler Pressure 166/bs per s9 i n 
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THE TNDWATED H ORSE-POWEH OF LOCO­
MOTIVES. 

I ' a. recent article ou ox press locomotives in Tu~:: E :-<. r~-o .,;gn, 
t.bo a uthor, 1\Ir. W. M. ''mith, alludes to a u account by Mr. 
lt lus-Ms.rteu which appeared in our issue of 25th February, 
1 J , o f the p:s~rformn.nce of a. Caledon ian e ngine, and states 
that, u nfo r tunately, no information h as been given con cerning 
tho indicated h orse-power . An engine of the c lass in ques­
tion, Dunalas tair ll., N o. 772, was indicated by Mr. Weir 
and a;;sis ta.nts, under Mr. M cintosh's direction, and tho 
t·esults are n ow p ublished for the information o f all interes ted . 

Tho indicator diagram s , which show a m aximum 
ho rse- power o f 101!>, were all takon on the same journey, 
Glasgow to Carlis le, at the rate o f one per minute while tho 
engine was s teaming, and the running no t interrupted by 
signals. The h our and minute arc given on the diagram ; 
th:.n, 3·31. The diagram on pa.ge G2 1 s hows grap~:c:~.lly the 

-

. Mean Effec live 
Pressure 25 · 25 lbs 

6 1 Mt/tN; per hour 
I fP 498 

Wam 

330 

soocral results obtained as t o time-keeping, boiler pressure, 
regulator opened, m:~an efiective pressure, s peed , h orse-power, 
and cut-off, in relation to the contour o f the line. The 
weigh t o f the train hauled , exclusive o f engine and t ender , 
was !-305 tons, and is a fair sample of tho daily work dono by 
th is c lass o f eng ine . We h ave commented on these d iagrams 
on page 621. 

LEGAL INTELLIGENCE . 

HUPHBME COURT OF JUDICAT UR E.- COUR.T OF Al'Pt::AL. 

( Br/ul"e lite ?!L\sTEH (l/ tl~ Ror,L'i and LORI>s J l:ST!CE CHITTY attd 
V.\UI: II~N Wt LLI.\MS.) 

J . I.YON!i AN D 0 :-IS t', WII." I:S:i, 

'1'1:1 1:> wns an appeal by the dd.mdants against the decision of 
i\lr. Justice Byrne in a. trade union ca'3e- roported in The T im.t's of 
February 4th last and in the Timu rJ;\W R:spor ts, vol. 14, p. 20 0 

'fho learned Judge grontcd n perpetual injunction restraining tho 
de(endnnts, Percy Cornwall Wilkin~, Charles Clarke, Alexander 
'fhompson, John l.w erick , and F rederick Goorlball, from watching 
or bCI'etting the plaintiff.s' works or place of business and the np­
proncbes there to for the purpose of persuading or otherwise pro ven t­
ing persons from working for the plaintiff.;, or for any purpose oxcopt 
merely to obtain or communicate information, !lnd from watching 
or besetting the promises of Adolph Schiinthal for the purpose of 
persuading or otherwise preventing him from working for the 
plninti{f;, or for any purpose except merely to obtain or communi­
cate information. 'l'he learned Judge also gnvo £5 damages in 
respect of a. libel, but thoro was no appeal from that part of the 
judgment. T ho act ion arose out of a. strike of the plaintiffs' 
workpoople, which took placo in January, 1896. The plaintiffs 
were lentber Lag and portma!l teau manufacturers in Redcro<>s­
street. Adolph Schiintba.l did work for t hem at his own 
premises, employing h is own workmen. 'fbe defendant 
Wilkins wns the secre tary of the Amalgamated Trade Society of 
Fancy Leather Worke~, which wo..s regi~tered under the 'L'rado 
Union Act, 1871 ; the defendant Clarke wi\S the chairman of the 
society, and the other three defendants were the trustees of t ho 
society. The strike arose out of a dispute about wages and the 
di'3missal of the defendant Thompson by tho plaintiffs pending 
tho settlement of that dispute. An interlocutory injunction was 
granted by Mr. Jus tice North in 1896, and bis order was afterwards 
atii rmcd , witb some modification in tho terms of the injunc­
tion, l>y the Court of Appeal-<"icle tho Timu Law Hepor ts, 
vol. 12, pp. 222, "2i . Before lllr. Justice Byrne gavo his 
decision the C&$0 of " Allen , .. Flood " bad l>cen decided by the 
llouso of Lords- tho ITimts L!\w Ropor ts, vol. 14, page 125, 
189 , A.C., page 1- nnd by reason of that decision Mr . . Justice 
Byrne refused to restrain the defendants from maliciously inducing 
or conspiring to induce persons not to enter into contracts with tho 
pluintilfs. 'l'bo plaintiffs did not appeal from that part of the 
decision. It was admitted that there bad been no pby$icnl 
violence or obstruction by the defendants. 1'bere had been only 
" picketing " and peaceful persuMion by the defendan ts of work­
people not to work fo1· the plaintitfd, though very strong language 
had been used to women in particular. By the Conspiracy a nd 
Protection of Property Act, 1 75 (38 and 39 Yict., c. 6) section 7, 
" !~ very person who, with a view to compel any other person to 
abstain from doing or to do any net which such other person ba.s o. 
legal right to do or abstain from. doing, wrongfully and without 
lcgnl authority" (intr~· ((/ite) "(4) wo.t:cbcs or besets the ho~;~so or 
other placo wbero such other person rest des, or works, or carnes on 
hu11ines.'!1 or happens to be, or t ho a pproach to such bouse or place, 
~ball , on conviction thereof by a <.'ourt of summary jurisdiction, or 
on indictment as hereinafter mentioned, bo liable either to pay a 
penal ty not exceeding twenty pounds or to bo imprisoned for a 
term not esceeding three months, with or without bard !nbour . 
Attondiug a t or neur the house or place wbero a person resides or 
works, or carries on business, ot· happens to be, or the approach to 
ouch bouse or place, in order merely to obtain or communica to in­
forma tion, shall not ho deemed a watching or besetting within 
tho mea ning of this ecctio~.' Tho appeal was argued on 

ovomber 30th and December 1st, when judgment was reserved. 
Tho argnments on the appeal will bo found reported in tho Timr1 
of December 1st. 

Mr. W. H. C'CYtcns Uardy was for tbo appcllnnts; Mr. Eve, Q.C., 
and Mr. Ward Coldridgo wcro for the respondents. 

'fbo Court dismissed tho appeal. 
'fhc .M.\ST£ll of tho Ror.t.S said :-The construction put by this 

I 'onrtou 3 and 39 Yict., c. 86, sub-sections3 and 7, when this caso 
wa~ bea rd in Ma rch , 1896-see 1896, 1 Ch., 811- i.s adverse to tho 
appellants, nod was, in my jud~ment, correct.. llM"i'lg recon11idored 
my own j udgment , I see notbmg to recall or qualify. Upon tho 
present appca(, however, one or two important questions wero 
1 aisod wbtcb do not a ppear to have been considered on the form or 
occOI'ion, and to them I will c:>nfine myself. Tbo g roat point mado by 
tho appellants' counsel t urned on the word "wrongfully " in section 7 
nnd on the efiect of "Allen c. }'Jood" (1893, A. C., 1) on the moan­
ing of t hat word. IIo cnntenderl that to "watch and besot " 
a nother person's bouse WM only illegal if dono- (1) with a. view to 
compel him to abstain from doing, or to do ~omo net, which ho bas 
a right to do or not to do; (2) wrongfully and without legal nutbo­
' ity. lJo further contended that nothing could be said to ho 
wrongful which did not. viola to some right of the complainant ; 
nnd th3t there wa,q nothing wrongful in watching or besetting a 
houso simply in order peacefully to perauado others to con­
duct. themselves io somo particular way which was not 
unlawful for t hem t.o follow. This argument is, in my 
opinion, bl\$ed on a misconstruction of Section 7. 'l'bis section is 
a penal section, and t.bo words " w1·ongfully and without le~a.l 
authority " must bo inser ted in a n indictment or ioformat10n 
framed on the enactment, aud lbc spcc·itic ad..s which lho cum­
ploinant was to bo compelled to do or not. to do ought abo to 
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be speci6ed in a conviction hy a magistrate- see " The Queen , •. 
McKenzie," 1 ' 92, 2 (~. B., 519. Moreo ver , if on tho trial tho 
evidence before tho Vou r t is consistent with t he legality of t he actJl 
compLlined of, this rcu.~onably possible legality must. be excluded 
by evidence before tho 3ccused can bo p roper ly convicted. 
Uut it i3 not nece&ary to show by other evidence than that 
which pro\'Cil the o vort acts complained of the legality of I hem if 
no justification or excuse for them is reasonably consi:~tent with 
tho facts proved. This is t he principle always applied in criminnl 
prosecutions in which the words" feloniously," •• wrongfully," or 
·• maliciously " a ro introduced in to the charge and have to be 
proved boforo t.bo person accused can bo properly convicted. '!'bat 
this is the correct metho:l of construing and dealing with the words 
11 wrongfully and without lawful authority " in 'ection 7 is, in my 
opinion, perfectly plnio if attention is paid to sub-bead M 1, 2, 3, 
a nd 5, to which tho e \\ ords a re as applicable as they are to su b-head 
4. If tho ovort acts mentioned in sub-hoad 1, for example, in using 
violence or intimidation are proved, and it is proved that they were 
done with a view to compel, &c., and there is no reasonable 
ground for justifying them, it is unncces9MY to givo furt her 
evidence to p rovo that they were committed "wrongfully a nd 
without legal authority " - seo " Tho Queen 11. McKem~io," at 
pages &21-3. If this be truo of all t ho sub-beads except 4 -
wa tching 11nd besetting- ! can diecover no justi fic.'\tion for giving 
the words "wron!lfnlly and without lawful authority " any d ifl"erent 
meaning or effect when npplied to4- viz., "watching or besetting.'' 
'l'ho truth is that to watch or beset a ruan's house with a view to 
compel him to do or not to do what it is lawful for him not to 
do or to do is wrongful and without lawful au thority unless 
some reasonable justification for it is consistent with tho evidence. 
. ' uch conduct seriously interferes with the ordina ry comfort of 
human exi:~tenco a nd ordinary enjoyment of the bouse boset, and 
SitCh conduct would support an action on tbe case for a nuisance nt 
common law- sco " B.1mford , .. Turn loy" (3 Bd. Sm., 62), " Brooke 
•· Saillard " (2 ( 'b. D., at page 701 , per .Jesse!, M.R. ), " Walter t . 
Selfe" (4 De G. a nd Sm., 315), and "Crump c. lAmbert" (L R., :1 Eq., 
109). P roof tbat. tho nuisance wn9 " peaceably to persuade other 
people " would alford no dofence to such an action. Persons may be 
peaceably persuaded provided the method e mployed to persuade is 
not a. nuisance t 'l other people. Another point made hy tho 
appellants' counsel was that what was dono to Scbvnthal gave the 
plaintiffs no causo of action. This point was raised a nd considered 
and decided by the Court on the formor appeal, and I might sa.y 
no more. But as I do not remember whether the particular a rgu­
ment urged by Mr. Hardy was used on tbc.t occasion , I will add 
tha t , in roy opinion, his contention cannot be SU{lported. It is 
ba~ed on the expression "such other person.'' It IS s!lid tbat to 
beset one person'" hou.~e with a view t.o compel some one elso is not 
within tho sect ion. Such a construction would render the Act 
nugatory in a g reat number of cases clearly within tho mischief 
intended to bo remedied. But a moro direct answer to the 
argument is that "such other " means "any other." 'l'bis seern8 
plain if attention is paid to tho language of tbe first par t of the 
section where these words first occur. Moreover, tho word 
" person " in tho singular must be re"d so as to include " persons" 
in the plural-see 52 ann 53 Yict ., c. 63, s. l -and if tbi i is borne 
in minrl , tbe a rgument is seen at onco to be un tenable . H is 
Lordship then re ferred to " Allen ,., Flood," which, bo said, was 
of no real use in construing the Act now in question, and bo con­
tinued as follows :- As regards tho facts the evidence wns amply 
sufficient to prove the pl11 intiff:~' caso. Tho whole object of what 
wo..s done was to compel the plaintiff to comply with Mr. Wilkins' 
terms, a nd although the re was no violence or overt threat of 
violence, it is quito plain that tho relays of men set to wo.tch and 
beset the plaintiff's house-and tho bouse of Scbiintbal, who 
worked for him- wero sent to do, and that they did, a g reat deal 
moro than "attend " where they were "in order merely to 
obtain or coromunicato information. " J t is nil ''ory well to talk 
about peaceful persuasion and to draw fino lines between persuading 
nod ~ving ~nformation . In ~his caso tbero is no difficulty wb.at­
ovcr 10 commg to tho concl usJon that what wo..s done was wntcbmg 
a nd be~otting as distinguished from a ttending "in order merely 
to obbin or communicate information." That the p ro\"isions of 
the Act wue inlr ingod appears to me to be plain a nd beyond all 
reasonable doubt. The appea l u.ust bo dismissed with co~ts. 

Lono J r:.TICE GRITTY said :-This appeal by the defendants is 
limited to tho injunction g ranted by lllr. J ustice Byrne against 
watching and besotting. T he injunction is, in the terms of the 
order , pronounced by the Court of Appeal on the motion. He 
postponed giving judgment until a fter tbo decision of tho llouse 
of Lords in "Allen ''· Flood ," and after consideration bo bold 
that 11 Allen ,.. 1-'lood " did not affect the decision of tho 
Cour t of Appeal on the motion , but that i t did p reclude 
biro from granting a further injunction which the plaintiffs 
a3ked for. There is no appeal by tbe plainti ffs. Tho fact'! proved 
at the trial wore to the same effect 1\S those given in e'l'irlonce on 
the motion, except that in two instances Mr. Justice Byrne bold 
that the evidence of actual interference was not so st rong. lie 
found that i t was clearly proved thnt tho appellants watched and 
beset the plainti ffs' works or place of b~iness and tho approaches 
thereto for the purpose of persuading or otherwise preventing 
persons from working for the plaintiffs, and for pu rposes other 
than that of merely obtaining or communicating information. 
This finding of facts is accepted by counsel on both sides. I t wo..s 
admitted by the plaintiffs' counsel that the pickett<, a:s they are 
called, used no violonco or intimidation or threats. The picketing 
ox tended over somo months, covered nil tho working hours of the 
day , aud was cond ucted by relays of men in succession. The 
obJect in viow was clonrly shown by tho whi te cards dis tributed by 
the pickets, and tho other documents roforred to. 'l'be picketing 
and tbe acts dono by the pickets were dono with a vie w to compel 
tho plaintiffs to abstain from doing or to do acts which the 
plaintiffs bad a legal righ t to do or nblst:un from doing, viz., to 
compel them to cbnnge the mode of couduct ing their o wn business. 
To avoid any possible misapprehension, I state that tho st rike 
itself was lawful. Tho queshon on the appeal, in my opinion, turns 
on the 7th section of the Conspiracy and Protection of Proper ty 
Act, 18i5. Tho construction and effect of that section were dealt 
with by this Cour t on the motion, and tho decision then arrived at 
is binding on us, su bject only to the point whether it can be shown 
to be erroneous, as bei~ in conflict with "Allen ,.. l<' lood.'' I 
am unable to soo that 1t is. 'l'bo point decided in " Allen 
r . Flood " is that an act lo.wful in itself is not con­
verted by n malicious or bad rootivo into an unlawful act, 
eo as to mako the doer of the net liable to a ch;J 
action. No sucb gonoral question of motive a.rioes in tho prosont 
case. Tb": s?lo t1 ucstion IS _whether UJ!On the facts tho ~t\SO is 
brought \VJtbm tho 7th section. To br•ng a cnso of watcbmg or 
besetting within tho section it mWit bo shown that tho watching 
or besetting wM dono with a view to compel a person to abstain 
from doing or to do any act which tsuch per!ion bas a legal ri~bt 
to do or abstain from doing. That. the watching and besettmg 
were dono wilh that viow is found by tho Judge and not disputed. 
"\'iew " does not import moti\'o. It imports purpose. Speak­
ing for myself, 1 prefer standing hy tho \\·ords which the 
Legislature hu~ thought fit to employ. The acts complained 
of wero done with tho view s tated in tho section. Then it was 
urged that tho watching and besetting mentioned in tho fourth 
sub-section wns not rendered unlawful by tho section where it was 
done for t ho purpo~e of persuading workmen to abstain from 
taking work from tho person sought to bo compelled. I cannot 
accept tha t proposition. I think tbat where the view is est.'\blisbed 
the only caso in which watching or besetting is allowed , or, in 
other words, is not unlawful, is that men tioned in the pronso at 
the end of the section, viz., where the attending at or near the 
bouse or ploco where a person resides or works, or carries ou 
busine&~, or bappen:s to be, or the approach to such bouse or J?lace 
i~ "in order merely to obtain or communicate informntron.'' 
a ttending in orJcr to p:mmado i.:1 nt.t within the provi1o0. lt i:~ 
noticeable that the 6rst section of tho Act of 18;1, which Act is 
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repealed by tho Act uf 1875, contained no @ucb provi£o, a nd that 
tho seventh &cction is more fn\'oum l>le to tbOEo who wa tched or 
besot . Mr. ( 'ozens-Jinrdy, jun. , in his a rgument for the urpel­
lants, fn<~tened on the words " wrongfully a nd without. legal 
authority," and contended that.thoy showed tbut tho watchmg or 
be fitting mentioned in tho fourth sub-Eection wero acts lnwful 
in them elves unlel's it were shown in •omo way other than by prcof 
of the fuels of watching or bcEetting \\itb the 'l'iew mentioned :~ t 
the beginning of the sec.tion U nt lb~ acta done wero done wrorg_fuUy 
or wi thout ltgal outhonty. But tb1s a rgument < 1\Dnot be fusta•ned . 
·• Wro ngfully and without legal authority " applies equally to all 
the fivo sub-sections; and to take- by way of illustration- the first 
suh-l!ection, the using of violence or intimidation, or injury to pro­
perty there specified aro all of them unlawful nets in tbemse!ves. 
No julit or eound construction of the eect ion would permit words 
which in terms apply to all the sub-tections being confined to ono 
sub-section only. Rut further, the acts of watchiflg a nd besetting 
hero proved in reference to the fourth sub-section and done 
with tho viow mentioned were acts in them olvca unlawful 
at common law, anti are not made lawful by the Legisla ­
ture. I n my opinion they constitute a. nuieance at common 
law. T rue it is that every annoyance is not a. nuisacco; the 
annoyance must bo of a serious character and of r.ucb a. d egree as 
to interfere with tho ordinary comforts of life. To wab b or beset 
a man's bouse for a length of time and in the manner and "itb 
the view p roved would undoubtedly corstitut.e o nui£ance of an 
aggr.1vated character. It mu t be bol"ne in mind that. the 7th 
section , although it probably nro.Qe out of tra.do disputes, is not 
confined to t rado disputEs or to disputes between roasters and men. 
I t applies equally to all her Majesty's subjects of every class. It 
would embrace the case of besetting a man's bouse with a view to 
compel biro not to receive guests or visitora. Further , I think 
t hat the wbolo argument oo tbe words 11 wrongfully and without 
legal authority " is founded upon a misapprehension. The acts 
mentioned in the ltb sub-section being in themselves unlawful, tho 
words "wrongfully and without legal a uthority" a re inserted to 
provide for auy unfo reseen caso in which the e\ridence of tho overt 
acts may possibly show some lawful excuse or justification, or , to 
speak perhaps more correctly as "authority " is said to cover 
•• excuse," see "'fhe Queen c:. Harvey," L.R., 1 C. C. H., iSJ- Iaw­
ful authority or justification. 'l'he term " wrongfully " a nd its mean­
ing in law were dealt with incidentally by many of the f.,ords who 
advised the House in "Allen <'. F' lood. " It will suffice to quote one 
passage to be found in Lord H c rscbell's speech, where be cites witb 
approval the statement by Mr. Justice Crompton in his judgment in 
" Lumley ,._ Gye" (2 Ell. and Bl. , 216) that it must now be con­
sidered clear law that a person who " wrongfully and maliciously 
or , which is tho same thing with notice interrupts the relation 
suhsistiog Lot ween master and servant, commits a wrongful act." 
With regard to Schiintal , it was decided on the motion that the 
watching a nd besetting of his house or shop with a. view to compel 
the plaintiffs were illegal acts on the part of the defendants for 
which the plaint iffs could sustain a n action against tbom. On this 
appeal Mr. Cozcns-Harrly raised what may have boon a new point 
founded on the words "such other pe~on " which run throug h­
out tho ith section. lt wM urged that betettin~ the 
bouse of one person with a \'iew to compel nnotber lS not 
within the section. I think it is. Grammatically, "such 
other " refers to "any other person," the immediate antecedent. 
Besetting a wor k ma.n to compel a master and besetting a master 
to compel o workman are both plaints within tho mischief a imed 
at. Schiintal was an outworker for the plaintiff. The result i ~ 
that the appellants have failed to show that tho deci~ion of the 
Court on tho motion is in any way overruled by "Allen t". Flood," 
or by any principle laid down in tha t C.'\Se. 

Lonn J l " TJ('E YAC"GHAN \\'t i.LJ \ ll '>, in concurring, tbou~bt 
that tho case was concluded by the judgment of tho Court 
of Appeal on the interlocutory applicat ion, and that it was not 
affected by the decision of tho ll ouse of Lords in "Allen ,., 
Flood."-Times. 

T t"N:S£L YENTIJ...\TI0:-1.-In order to prevent dampne 9 and too 
low a tempera ture in the Boston subway, four ventilating fans 
have been put in, nod period ical obser 'l"ations of tempera ture and 
humidity nrc being taken in order to show the results. The sub­
way is par tly tunnel and partly cut -and-cover work of steel and 
concrete, built to carry the electric tramways under a. congested 
section of the ci ty where the narrow streets haven bon.vy traffic. 
It is partly t wo-track a nd par tly four-track. 'l'ho fans a re placed 
in chambers, "itb trumpet-mouth openings into the side of tho tun­
nel, and tho air exhausted is discharged through chimney!', thoso for 
the double-fan installations being ll~f t. diameter. The funs are of 
the , turtevant cone type, each consisting of a cast iron conoidal 
centre, with s teel a nnular back plate. and a series of reverse curve 
blades of steel plato, by which the direction of the nir current is 
changed from axial to radial. T hey are placed ver tically, close 
against the opening into the tunnel, and a re all designed to have 
a capacity e<}uivalent to n. complote change of air every fi fte£n 
minutes in tbo section ventilated. 'fwo of tbo fans o.re /ft. in 
diameter, delivering 30,000 cubic feot of air per minute when 
running at 17!) revolutions per minute. Tbeso require about 
7-horse power each under ordinary atmospheric condition~, or 
1-borso power at half speed under tbe same condition . Two 
other fans nrc 8ft. d iameter , with capacities of 37,000 cuLic feet. 
of air at 1 iO revolutions, requiring 10-horse pow or a t. full t: peed 
nod l t-horso power a t half spoed. Each fa n i<~ d riven by a , ' turt.c­
vant electric motor, direct connected to the fan shaft by no inw­
lated coupling. 'l'bey a ro shunt-wound for maximum speed at. 
550 volt.Q, and a rranged for series or par:\!lel operation. The 
m:uimum r ise of temperature for ten hours' continuous opera­
tion is -I .) dcg. for tho a rmaturo a::1d 50 dcg. for tho commu­
tator or fields. 

Fmt:t•num Woou F•lR W ,\II IIIPS.-'l'bo le!'Sonsof tho battle o f tLo 
Yaloo in regard to tho danger from fire on wnrshirs in ac tion, 
and the similar lesson<; of tho recent battle of Hantiago, have 
infl uenced the Navy D eportment in deciding upon tho uso of 
fireproof wood for the throe new battleships. This wood bas 
been in use on a monitor and nine gunboats since 1 95, but in 
1 97 a hoard of naval officers ad,'iscd its abandonment as being 
heavier, harder, a nd weaker than untreated wood , whilo tho 
chemicals contained corroded met:l.ls in eontact , injured wear ing 
apparel in drawers made Gf the treated wood, and prevented the 
adbe~ion of paint. Mr. Hichborn, tho Chief Naval Construc­
tor, however , claimed tha.t these objections wero largely 
imaginary, and of far less impor tance than tho fireproof 
properties . This latter view ho.s been HJstained , nod it is 
recognised that all woodwork in tho r.uperstructure should be 
rondo non-intlammable. 'fbe process employed in treating tho 
timber for the new battleships somewhat rasombles that of 
creosoting. Tho timher i~ placed in a c~·!inder /fl. diameter , and 
105ft. long, l.uilt of lin. steel p lato, and holding 15,000rt. \-oard­
rueo..sure of t :mhcr. W hen the ends ba,' e coon closed and 
hermetically sealed, low-pressure steam or aquec:u• ''al our a t a 
temperature o f 110 dcg. to 200 <leg. is admitted , and coutinued 
for· from ono to eight hours, or until t he c3\ls of tho wood ere well 
opened. 'l'ho moi:;ture is thon drown from tho wood by creating 
a vacuum in tho cylinder. When all tho moisture bas been 
extracted and d rained ofT, tho cylinder is filled with the fi re­
proofing solution, which con, ist.s C55enlially of phosphate of 
ammoma and su lphate of ammonia, :llld this solution is forced in to 
the cells <.f tho wood under prtlSSure . When tho gauge shows 
tha t the absorption is comploto, tho solution is drawn ofi, tho 
cyiinder is opened, and the wood taken out. It is then kiln d ried 
at a temperatu re not exceeding 1:25 de~. Tho Nnvy Department 
rc,tuires that the d ry timber, wh<..u subJected t.o a beat of 600 deg. , 
\viii remain unintlammablo and safe against the ~rrcad of tire from 
tho point of contact. 



DEc. 23, 1898 

A :XOTEWOHTllY BOILEH EXPLOSION. 

I N Ta e ENGINEER for Beptember 9~h, 1 9 , we pub· 
lished a short article under the heading above, dealing 
with a.n explosion of a vertical boiler whlch took place at 
Norwich a. few days before. According to the reports 
which reached us and were curr~nt in Norwich, the boiler 
in question was being tested at the time by Messrs. 
Tid man &Od ~on~. and wo wrote, " \Ve are somewhat at a 
loss, in the first place, to understand what Messrs. Tidma.n 
endeavoured to find out, and, in the second, to know how 
the Board of Trade will deal with them." The report of 
the Board of Trade bas just been issued, and we repro· 
duce it in full. It will be seen that 1\Iessrs. Tidma.n have 
been entirely exonerated. \\' e have only to add that we 
did not intend to cast any imputation of any kind on 
;\lessrs. Tidmo.n. The case o.ppea.red to us to be one in 
which a. boiler exploded while it was being tested- a novel 
event, anci one well worth recording. It nppea1·s, how­
e,·cr, that no test was being carried out, that .Messrs. 
Tidman and Boos were in no way concerned in the getting 
up of steam by the owner of the boiler, and their very 
small sh nrc in tho matter will be gathered from the 
evidence. o.nd the decision of the Board of T rade inquiry. 

£).1'LO;. ON m .\ 13m LEtt AT 'T. Gt:ont.r.'s, BntO<:t:- ' Tttt:t:T, 

'()It\\ 1('11. 

l s pur~uaoce or our appointment.•, dnted Septemb3r lOth, 1 9 I 

we held n formal investigation in the above matter, at. the Council 
Chamber in tho Guildbnll, Norwich, on October 13th, 1ltb, and 
l .)Lb, 1 9.: . 1\lr. Oougb nppeured for lbo.Board or Trade, Mr. 1::. t '. 
\\'tid was couo~ol ror 1\lr. "nmuol \\'nr\m.rton, and Mr. Bousfield , 
anti ;\lr .. Jooos represented 1\le~srs. 1'idrono and oo~. nnd Mr. 
.John l'. Archer, t\ fitter i:1 their employ. Llnviog beard and care­
fully considered tho cvidooco, we beg to report as follows:-

IJ,llt «ttcl pluc•· of a.etwion.-Tbo o~plosi_oo occurred on ~~ptem­
ber .ith, 1 9~, on tho stte or tho new 'l ecbmcal school, Norwtcb. 

,\ '(etllt 111td uddrtuofo,rnu.- 1\lr. 'arouel Warburton, L.,rd-streot, 
aud (.'li£ton-street, l\Jilos l'lattin~t, Manchester. 

l'tl'!tlft~ kill(({ and illittrcd.- H.ober t Watts died on .'epterober 
!lth from injuries received. .John Crickmoro Archer, William 
Proud foot, and ~AI ward ltivott woru nil moro or loss seriously 
~caldcd. 
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Front of Boll~r 
HortzonCII St cttoll Thro Steam Space 

lfa•y Fui/LJr:u Show Complete f rlcturt TbroPIJte 
HaryOilltd LtnelntliuusPostllon qf Cr1clcs o.? 
Top S.tdtJ of Pl~ttJ 

IJt~•Tiptiull u11d princi,xtl dilllttuion& of fltt 1/(lilrr.-Tbe boiler 
wtt.~ or tho ver tical cylindrical type, nnd wns made throughout of 
iron. Jt \\aS 7ft. lin. higb, and 4ft. in mono diameter, nod was 
ti~tcd with two cross tubes in tbo fi rc-hox, and n side tlue lending 
to nn oxteronl uptake. Tho cylindrirnl por tion of the sboll was 
mado up of two bolts or plntoP, with two pltLtc~> ~in . thick in each 
holt. Tho bottom odgo of tho lower belt wn~~ llnoged outwards 
for attacbmont to n roundntion plato Aio. thick. 'fbe shell crown 
W.L'! formed inlo tho segment of a sphere; it wns ~in. thick, and 
it was dished upwards at-out !iin. nod flanged downwards at its 
outer edge for atbcbmoot to tho !!hell. Tho fire-box was 3ft 2io. 
high nnd 3rt. 6~i o. in oxtoroal diameter, and was composed or 
two plates originally ~in. thick, nnngod inwurds at tho bottom ror 
att.acbmont. to tho foundation plato. Its crown pinto, also ~in. 
thick, \\WI llnoged similarly to tho plato wbicb formed tho shell 
crown. Tho crOfs l•tbes wore encb in. in external diameter, 
welded longitudinally, and flanged nt their oods for attacbmoot 
to tbc tiro-box. Tho flue Wl\8 at. tho sido and oenr the top of lbe 
li re-bOA ; it was 9io. in diameter, formed with a tolid ring 1Aio. 
thick, fitted botwcco the tlboll plate and tbe fire-box. Tbe bolter 
was lap-jointed and sin~tlo riveted throughout with riv~ts ~in. 
irt dinmotor, spaced I!Aio. npnrt. A manhole 9~in. by l-110. was 
cut tbrougb tho front. portion or tbo crown pinto or the boiler, and 
a mod-bole J~io. by ;}io. wa.s cut through the lower part of tbo 
Phell Fig. 1. Tho mountings consisted of one safety vnl"c 
1~io. diameter, loaded by Jo,•cr and movable weight; one gln.ss 
water gnugo, ooo steam pre 'IUro gnugo, one cock between the 
boiler nod tbo rood cht'ck vnlvo, onu blow-efT cock. 

X!lmf "f maim· Oltd <I!J' ~f (l(}ilu. - Tho boiler was mado by_ l\~r. 
A. llollius, of J•nrsley, nonr Loed'!; we wcro unable to ascortam 1ts 
ngo. 

l'urlitu/(lr~ (rtlr' clu.ff~ cif npaiu.-A patch was put on tbo mud­
bola in 18111 by l\lr. 'fum Nnylor llrown, n dealer in contractors' 
mne;hioery, or Leoda, but. wo hoard of no substantial repnirs. 

l't r&o''' or 1ocl,ti'1 1rlto lwre ln«pr•·ttd fltt boifer.-Tho boiler wos 
regularly iflljpocted loy inspoclors in tbo oroploy of tbo Boiler 
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Insurance and 'team Power L'ompany, now t.bA \'ulcnn Io~u.raoco 
Company, from 1 90 to 1 93, the ln~t examination made by tbero 
being on the 23rd }'ebruarv, 1 !\3. 

.\'11lttre (!/' tlu t.1.'plo1lon.-'I'ho crown plato of tbo fire-box ruptured 
round its circumrerenco nt tbo knuckle or the flange, and was torn 
away for ~ distance of nbout i Vt, forming a large aperture, 
through wb1cb tho contents or the boiler escaped into tbe tire-bo:\

1 
and from tbonce out or lbo fire bole- .Fig. 1. 

Cct,st of tl1t t.rplu&io,t.-Tbe OAplo ion was caused by tbe crown 
of tho fir,e-box having been forced down hy excessive pre~suro, 
wboroby tt was fractured oonrly through at its outer edge, and in 
coosequeoco it was uonblo to withstand tbo pressure to which it 
wn.s subjected. 

Rwwrk1.- At tho conclusion or tho evidence wo were asked by 
Mr. Gough to state wbothor tbo explosion wa.s caused by tbe 
neglect of Mr. 'l'homns Curtis, nod, if ro, whether Mr. Tom 
Naylor llrown wa9 responsible for such neglect ! Wbetbor tho 
explosion was cnusod by tho neglect of lllr. 'l'om Naylor Brown I 
Wbotbor tho explosion was ca'!sod by tho neglect of l\l r. Arthur 
Robert~ ~ Wbotber tho oxplos1o!l w11s caused by tbe neglect of 
Mr. Wtlham H. Bousfield, and1 1f so, whotber Mr. ti1muel War­
burton was rospoo.siblo for such neglect I Whether the explosion 
\\'as caused by tho neglect of Mr. Samuel Warburton I Whether 
tbe oxplot~ioo was caused by the neglect of Mr. Robert Tidmno, 
or by tho neglect or l\lr. Jobn <.:. Archer, nod, if so, whether l\Jr. 
Robert. 'l'idmnn, senior, Mr. Frederick Tidmno, and Mr. Robert 
Tidrono, junior, trading as l\Jo!Sr3. Robert 'l'idmnn and Son~, nrc 
responsible for such neglect I 

llaviog beard tbo respective parties, and l\Lr. Gough in roplr, 
wo stated as follows:-" In or nbout tbe year 1800, l\lr. George 
lllx, n builder, or Leedd, was tho owner of a boiler ronde by Mr. 
A. Hollings, or FnrtilPy, nc:1r Loed~, nt n date which we have been 
unable to ascer tain." 

Having described tbo construction of tho boiler, AS appears on 
page 1, wo furlber stated M follows:-" From 1 90 to 1 93 tho 
boiler was insu red by Mr. Lax with tho Boiler losuraoco nnd 
'team Power Company, now tho \'ulcao Insurance Company, by 

whoso inspectors it. was rl'gularly examined from time to time. 
Tbo muimum working prc~suro, as stipulated in tho policy, wns 
that. of 60 lb. JH'r rqunre incb ; but Mr. Lox worked the boiler nt 
a pro!suro of 15th. or [.0 lb. per squnro incb. Mr. Lax, baviug no 
moro uso for tho boiler, instructed lllcssrs. Oliver and Appleton, 
auctioneers, or Leeds, to sell it, nnd in 1 9-1 it was bought by Mr. 
Curtis, on behalf of Mr. Tom Naylor llrown, n dealer in contrnctor~-o' 
plant, nt Leeds, for the sum of £50. Mr. Brown ouly once sub· 
JOctod it to stonm pressure, and that not eAceeding 40 lb. per 
squnro inch, for the purpose of ascertaining wbetber tho connec­
tion to ooo or tbo C) hndors which hnd heen mnde on his promisott 
was tight. ll:1ving put a vatch on tho mud-bolo, wboro it 
appt>arcd to bavo boon !coking, nod having supplied a now false 
bottom to tho roorta1· mill, he caused it to be advertised in the 
M udttiiCI !I Rt!fi~ft•t·, published by 1\lessrs. A. RobE:>rts and (;o., of 
King-street Cbamborl', Leed~<. 'fhis advertisement, wbich appeared 
in tbo Mny issue of tho R egister, wns soon by Mr. Samuel War· 
burton, l\ huildor nod contractor, of lllancber,ter, who wn, then 
'Judor contract with tho Corporation of Norwich to erect some 
now tccboicnl school' in that city. It was os follows :-

" 1101 1.- 0oo tift. \iln. pan, "llh double cyli-:der, vcrticol engine :md 
lJoilur cnrulJlncd, undor-d1ivcn on ~ttroog wrought iron girder corri?gc, 
2:m. long, on road wh .. ol", uew rnlso \x.ttoro, &c. ; strong." 

ll.1viog ro1d thi:1 advertisement, Mr. Warburton communicated 
with Mr. Arthur Hobert .. , tbo wle member or tho firm of l\l co:srs. 
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Br;Jnch on Lme A . 

A. Hobcrts nnd Cu., a uti n great deal of correspondence pa..~ed 
between tbo parties, to soroo of which we must refer. Mr. Roberts 
having quoted :~ovornl mortar mills for sale, and having alluded to 
this ooo as No. 011, ns appears in the advertisement, wrote to 
Mr. Warhurton under date, Mny lilb, 1 9 , as follows:-

We duly rocch·ed your tol~gnuu this morning, 1\Sking i! \'Oil <."\n 
Inspect t\11 t hrco mills in one hour tn·morrow morning, to which we 
replied, hy wlro . ..nying thnl Nos. 13,6:?:! and ltl,:> U were sold, but that. 
:\o. ~Oil wns still for 8:lle l ere nt Leeds, lllid thnt. wo ha,·c not he:ml fr, w 
tiD owm·r or:\ o. IS,; :? snylt II' whether still for sale. Wo expect to hn\'C 
a Iotter (rom the owucr or No. 13, i :? in the morning 8:lying whether 
~>lill for bU.Io. 1( It Is stUl ror lillie, It Is to ho Reen nt Dowsbury. nnd you 
could insp<:et :\ o. SOi l, and then go on nnd illspcct Lhc one nt Dew~bury 
say lu two houN. Tho 0110 hero In Leeds is n very powerful mill, nod i( 
you ~~nw same, wo think you would purchnse it. It is only 1\ ~hot t 
distance from our oltico. · 

On tbo following day Mr. Warburton met J\Ir. Roberts by 
appointment, nnd accomponied him to a. ynrd, where be saw tho 
mortar mill, l\Jr. Curti~. Mr. Brown's clerk, being present. l\lr. 
Warburton, having looked nt tho mill, said, nccC'rding to his 
account, "It looks nil right," nnd1 addressing Mr. Curtis, " J 
take it from you that it is nll rtght-you mean that it bti.S 
boon thoroughly overbauled," to which Mr. Curtis replied, 
" Yes, it bas." Mr. Warburton informed us that be was then 
referring to tbo wbole machine, and not solely to the mortar 
mill. J\lr. Curti!', owing to ill-health, ba.s not boon oxnmined as n 
witness, but. r.tr. Hoborts bns doniod tbnt l\lr. Curtis over io bis 
bearing Mserled, direct ly or indirectly, tbnt tbe machine bad 
been overhauled. \\'o have come to tbo conclusion that Mr. 
Warburton's recollection cannot bo ni fault, and, as we altacb 
credence lo hi~ ovidoncc, wo lind that Mr. Curtis did return au 
altirmntivo nns\\cr to tho interrogation, "you mean that it bas 
boon thorough!) OVIll bnulod." W~nt. wns in fact said or o.ssenl~d 
to is, to our nllnd11, not vory mntortal, ror bore commenced n Fenes 
or mistake!! nnd roiquodcrstnndings whkh, but for tho fnct that 
lboy may bnvo in somo moasuro conduced to tho explosion and 
lnmoot.'\hlo lo:,s of lifo und injury to person, might bo de!;cribcd ns 
ludicrou~. As tho roo1 tr~r mill hnd bcon ovorbnulcd, nod lbo sum 
of £32 expended on repairs to il, )I r. Brown bas explnioed and 
contondod lbnt it was tho mill only to which ~Jr. Curtis was 
alluding wb~n ho as!eotcd to Mr. Warburton'~ quostio~, nod w!tb 
tbi11 contonlloo wo ogrcc, and find thnt Mr. \\ nrburton s queshon 
referred to lho "hole mncbino, mortar mill, eo gino, and boiler, 
but that tho an wor or Mr. Curtis referred ouly lo lbe mortar 
mill. 

On 21st. i\lay )Jr. Hobert~ wrote to .Mr. Warburton ns follows: ­
Wo hO\'O also cnrcruUy e~~thnl\tcd tho weight of lbo nliO\'o-rcrcrling to 

Uto mortm· mlll-und calculnlo It lo "olgb about 10 ton~, UM oonr Ill! 
JXH!lllblc. ll is n '~ry gund will, lbo ouo wo could rcrowlucud yuu to go 
in rut'. 

ln n Iotter wrillcn by /II r. Hoborts on lbo :ltitb Mny 1 bo following 
is contained :-

w c ~ hall bo very J•k:~,cd to bnvo your order for t hi~-tho 1norto.r mlll-11~ 
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It bCCWI! thoJ one IJc,..t adol'tcd ror your purJXlbC, hut, Jlrivatcly, "c 
•hould ad\'l•o you to ~ettlc about It t~ulckJy, Ill! wo J.w.,·o It un dfcr 
t'l•owbcro. 

On Juno 2nd ~ I r. lt•)bcr ts wrote t.bus :-
R• lbc tuoi'Ulr mill "lth cngioo nod boiler, which you lllbj.>Ccletl hero 

In Lto s. We baH! ~con tho owner n this, and he infouo~ na I hat Lo 
cant.1.t rcdneo lho J•M" O ol all. P.S - 1 his 1 .. a v<.ry ... truog wtll, and wu 
thluk It Is very c:be:t)J. Wo may bllY that i! you dou t. take II , the J•rll!<) 
wW bo advnnccd to t:t20. 

On lbo 30th June l\Jr. Hoborts wrote anol bcr letter, to "bicb 
tbe pnrticR to this investigation attach great importnoce. Jt read, 
as follo\\s: 

We lhnuk you rur your letter of ycsterdoy r< No. 011. Ooo Grt tlu. 
mGrl<~r miU with ,·erllcal ongioo nod boller coml.ined, ru. lnspocled hy 
yon here lu Leeds. We accept U1o offer y<-u wnko <-f .£116, nod ha' u 
ncc,rd!ugly purchased tho mortar mill from the present owner. Wo will 
lend it up nt l eeds Stath 11 for £105, thus uhowiog you £10, which 
runount the C81Tioge wUI nbout l'OIIIO to, us we uovcr pay con ingo 011 
tocoud-houd good11, oud wo cannot ntford to tl~k auythlng iu cnrringo. 1111 
wo IJavo not wuch more tbon 2~ per cont. ou lt. Wo preosume lhill will 
bo l!!ltlRfoctory to you, and shnJIIJO plonscd to have your further ccnUrom· 
Uon. Wo muy sgy that you ore getting n bnrgnio, as wo hnvo oga~n. lu· 
gpcclud tho mill to.<fay, tLDd everything sce11111 lu very good coodttJon, 
somo 1 f tllo ptuts bclog now. all \'1111 would no doubt notice when y11n 
wore o'er. You will oiRo re1uembo'r tbnt wo eoid there wnB no chhuucy 
witll It but wo IJnvo sl.nce round n chin1ney which belouln! to It, nod 
wo wl.U' sood ~~~two nlong with tho will. I t li <l.S htrcDK n mill o, wo have 
C\ 01 seen 

We hnvo to consider tho proper meaning to be put on tbe word;,~ 
'' wo bnvo lll{aia inspected tbe mill to-day." To noy ordinary 
person wo tlunk tbislnngu'lgo would imply that Mr. Roberts bad 
1nspectcd tho mill, w.bicb word ho bas ndmit.t~d must i ~clud_o tho 
wbolo mncbinc, bavtog done so on some pre,·1ous occasiOn, 10 tho 
sen EO that be bnd thoroughly examined it. l\1 r. Robert!', howovor, 
ba~ told us tbt\t he oovor meant to convey such no impression, and, 
while admitting tho word "in!pcctcd " was infelicitous, bas stated 
tbat wbnt. ho meant to convoy to l\tr. WarLurton wns that. bo bad 
teen tbo roacbino, and, con ideriog it a heavy and powerful one, 
would, if tound, uit Mr. Warburton, nod that, in fnct, the word 
" inspected" should have heon written "seen." In furtberonce uf 
this contootioo be bns litated that it is not tho custom or deniers 
in second-band machinery to inspect what ibey aro t rying to toll 
to intending p1trcbMer , but tho lat ter buy nt their own risk, and 
in this contention witb regard to the usage of tho trade be bas been 
confirmed by J\l r. Drown, nnd be bas olEo r rayed in aid of it tbo 
rootnoto wbtcb appears nt tho end of nll his letters;-

Socond·htmd gocds.-An iospocUon is often od\"isab!e, ns after gu(.(lll 
have loft l!eudolll no liability cnn bo nckoowlcdged. 

Wo give as mue;h credence to tbe evide~co of Mr. Roberts as 'KO 
do to thnt of J\lr. Warburton, for we behove tba.t they nro l ot h 
relinblo nnd truthful witnossos. We nccept lllr. Roberts' explont · 
lion of tho mooning or thnt Iotter; but at tho eame t ime we mut t. 
accept what l\lr. Warburton told uii-tbat be wn.s led to belie,·o 
from a porusnl or this and tho nther letters thnt tbe machine as n 
wbolo bnd boon inspected by Mr. Hoberts, nnn by him found to 
bo in vory good condition. ll onco thoro was another misunder­
standing bot.woon tbo parties. 

On July 2nd, 1 9 , lllr. Warburton again went to see lbo mortar 
mill, principally for tho purpose of measuring its beigbt so as to 
ascertain wbother be could get it into lho place whore be der,ired to 
work it. ~lr. Hoborts ~nw him at that time nod enid to him:-" I 
boe,o you will take it because I bavo bought it from tbe owner." 

l'bo mortar mill wns definitely bought hy 1\lr. Warburton iu 
August, 1 IJ , for tho sum of £105, it having been previously pur­
chased by l\l r. Roberts from Mr. Urown for the sum of £9.). 

lt was thon delivered by railway at Xorwicb, and taken to tho 
sito of tho new technical school!', wbero it was received by 1\lr. 
William Hnrker Bouatiold, tho foreman at. Mr. Warburton's work!', 
who erected it on tbe iron frame. Finding the rods Rnd t~Craf:c rs 
or the mill to bo bent, Mr. Bousfield wmmoned 1\lr. flobert Tid­
mao, a member of tho fi rm of Mcs~rs. Robert Tidmao nnd &os, 
engineers, of tbis city, who in consequence, on Monday, ~ltb 
August, soot Hobert Creon, a blacksmith in bis omploymeol, to 
do tho necessary repnirin~ work. Ahout t.he same limo Mr. 
'l'idrono wild Mkod by Mr. Boustiold whether he could couple tlo 
engine witb tho boiler, which l\lr. Tidmao undertook to do, but 
nd vi ~ed tbnt, n.s tho ongino appeared to be very rusty, it should bo 
first taken to pieces, and its rusty portions cleaned. Mr. 'l'idmun 
al~o engaged to fit tho boiler with a new glass water gauge, tho old 
onu hnving heon broken in t ransit. To do tbis work Mr. Tidmnn 
~onL l\Jr. Archer, n fitter in his employ. No instructions woro 
over given as to no examination or tbo boiler, as has been admitted 
by nil tho parties. 

While receiving tho nbovo-mcntiooed order, Mr. Tidroao saw tho 
lever of the Fofot.y val VO Of tbe boiler lying On the ground, nnd t\8 

it wns both bent nod rusted, he suggested to l\1r. Bousfield thnt bo 
~hould mnko n now one, and on the latter assenting, ho did so. 
'l'bo now one was or tho same loogtb, but n little boavior. Jt. was 
artorwnrds tittod in place, but by whom wo hove not been nblo to 
ascert.'\in. 

lllr. Arcbor proceeded with his work, and on lbe afteroocn or 
Wodoosdny, August 31st, was engaged with William Downe!', no 
engine-fitter 's assistant, in fitting tho now water gnugo. Tho 
ronobolo lid bad been removed from the boiler, and Downes W< ot 
in~do to fix tbo nuts to socuro tbe gnuge. During this oporntion 
bo ob!'orvcd that the crown or tho tire-box WM down nbout. 4in. or 
.)in. Ho put his bond through tho mnnbolc and acqu.nioted bot b 
Mr. Arcbur and Green with lbis fact; and bo also tolcl Mr. Boll!· 
tield when ho shortly nftorwnrdR appeared. ~lr . . \rcber tbcn 
look~d through tho bolo in lho hoi~cr intended to receive tbo 
bottom gauge pipe, nod hnviog snti~fied bim~elf thnl lbo ruroac·o 
crown was down, bo reported lbo fnct to ;\I r. Tid man, his employer, 
shortly afterwards. 

.'ubscquontly, Mr. Bou.stiold determined to suhject tho boikr 
to hydraulic pro~suro, to ascertain w~otber it was tigbt. ~ccord­
iogly, on :-;ojJtorobcr 1st, n Rump hnvmg been l~nt hy Mr. 'ltdronn, 
)Jr. Bou,fio d instructed Green, the t>lacksmtth, to coo11ect tbu 
pump with tho boiler, ond huvio~ filled tho boiler, to work tho 
pump. 'l'his Groen did unt il i\lr. Bou~fiold calllld out 0: menu­
JOg tbnt tbo steam pre!'snro gnuge rcgi~terod 0 lb., thcro being nu 
gaugo on the pump: tho wator then leaked thou~b tbo :l(lrety 
valve, which was subsequently hold down, and a lillie m'lro pres­
sure wns applied. 

Slight leakage was t.ben discovered from tho flnngo of tho 
crown or tho tiro-box below the ril•ets. Green caulked tho llnngc, 
and bn\"ing put tho pump on ngnio, ascertained lbat tho job was 
tight. 

On :-;aturday, .'cptembor 3rd, itwn., determined to got. up slcam 
Cor lho purpose or running tho cogino, to a cer tain if it was in 
working order. Hcubon Cbnncc, an engine drh er in the employ of tho 
Corporation o: Norwit:b, wbo wns in cbargo of n Pulsomotor clo .. o 
at. baud, wa11 lldked to light tbo ti ro, nod did o. 'team wru~ g(lt. 
up to GO lh. or 00 lb., tbo gin or lhe wntcr gauge hoinf{ three 
quar ters full, nod tho engine bn.-irg been ntn for obout bnlf an 
hour, tho ti ro wa~ drnwo. 

On Monday, September Glh, lbuhcn Chanco again lit tbo liro; 
steam showed at !l t\.m,, and ~ubsc,tuonlly the engine wn.s etnrted, 
tho gla"S or tb<' "nter gnugo showing three qu.arters full. After 
runuing for n ~bort timo, tho cngioo was l'toppod on account of 
tome of tho Cll J ·~ of tho bearing~ being loose, when ~lr. Archer 
beard tho safely volvo hlow efT. lie did not, however, look at tho 
pressure gauge, but. put on tbo feed pu.mr. lo roduco tho pressure, 
and kept it on for twenty minutu·. Tho engine bavrng been 
again started, l\lr. Arcbor found that. t.bo semper were loo o; bo 
tbcroforo ~otoppc<l tho ongino nod rn~lcoed tbom up. Having 
ngain slnrlcd tho ongino, ho o:;N'rtninod tbat lbo bolts of tbo 
(ramo of tbo mortur mill wore loo-o. lfo stopved tho engiuo 
again, and "M proceeding lo fashm tho bolts wbm tbc botlcr 
o:~. ploded. 

'l'be CI'UW II }JJt\lO of lbO lire UO~ W:l.S ruplurcd rotlllU it drlllltn· 
fer, nco nt the lm\u:klo of tho llnDI(I), nud wns torn nwn) for l\ di~ · 
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tance of about 7!ft. A large aperture was thus formed, through 
which the contents of the holier escaped into the fire· box, and from 
thence out from the fi re-bole. 

U nfortunately, .Mr. Art.ber, William Proudfoot, Edward Rivett, 
James Riches, and a boy named Rober t Watts were all more or 
less seriously scalded. 'l'hey were removed to the hospital, where 
Watts 11uccumbed to his iojuries on the 9th 'eptember. On his 
body an inquest was held, and the jury found that "he died from 
the e.ccidontal explosion of a defect\\ o t o'ler." 

After the explosion, the boiler was examined by Mr. Joseph 
WiUinmt~, engioeer surveyor to tho Board of Trade, who found 
that the crown of the fire-box was fractured nearly through the 
plato, there being evidence of other and old fre.ctures. l\lr . 
Williams was of opinion that the crown had come down from over 
pressure, as he discovered no si~ of overheating to account for its 
collapse, and that in its condttion at the time of the explosion 
it was not fit for any steam pressure at all. Assuming the crown 
to be in its original form, and the plates -:~"1in. thick, allowing 
~omething for deterioration from their origmal thickness, Mr. 
Williams calculated the collapsing pressure to be that of 130 lb. 
per square inch, and thought that the boiler might have been 
worked with a factor of safety of 4, or at about 33lb. per square 
inch. Mr. Williams found that tbe safety valve wa.<~ loaded to 
100· Ji lb. per square inch, and that it was in an indifferent coo­
clition, for its top was not level, and the centre of rotation of tbe 
fulcrum was considerably lower than tho top of the valve, so that 
when the valve attempted to lift, friction was produced. Tbe 
centre of gravity of the wei~~:ht, too, was not in line with the 
centro of gravity of the lever. On testing the steam pressure gauge, 
Mr. Williams found it to be about 5lb. light. 

Haviog examined the boiler, we have come to the conclusion 
lbat tho explCJsion w~ caused by the crown of the fire-box ~aving 
boon forced downwards by oxcesstvo pressure, whereby tt was 
fractured nearly through at its outer edge, aori was in consequence 
unable to witb&bnd the pressure to which it was subjected. 

Wo have been unable to ascertain the ago of the boiler, but 
although, n.s fa r a.s we saw, the shell plates were in good condition, 
wo have no douht but that it was of very considerable age, which is 
shown by its de>igo, the crown of the fi re-box having no support 
at all, and the uptake paEsing through its 11ide. 

In answer to the questions which have been asked us by the 
lloard of 'l'rade, we have to state that the boilPr was not in good 
condition when it was sold by Mr. 1'om Naylor Brown in or about 
the end of Juno last. 

Mr. '!'om Naylor Brown did not represent to l\lr. Samuel Wnr· 
burton that the boiler was in good condition and fit for the purpose 
of supplying steam to the engine to work the mortar mill, but 
we think that lllr. Warburton was jwstified in thinking that such 
representations were made by 1\Ir . Curtis, l\lr. Brown's clerk, 
although the latter did not intend to make them. 

Mr. Ar thur Hoberts did not verbally represent to lllr. Warbur· 
ton that tbe boiler was in good condition and fit for the purpose of 
tmpplying steam to the engine to work tbe mortar mill. But lllr. 
Warburton thought that such representations were made in the 
letters from .Mr. Roberts; and we ore of opinion that be wa.s in 
some measure put off his guard by the oxpre~ions contained in 
those letters, and thought that tho whole machine was represented 
as being fit to work ; but we must observe that Mr. Roberts never 
stated at what. p ressure it could be safely worked. 

Before purchasing the mortar mill Mr. Warburton did not cause 
it to bo examined by any competent person, and, notwithstanding 
tho representations which he thought bad been made to him by 
Mr. Curtis and by Mr. Arthur ROberts, be was not justified in 
neglecting to have the boiler so examined. He should have em­
ployed some independent person to have examined it. 

Mr. Warburton did not ascertain tho pressure at which the 
boiler could be safely worked. 

Mr. William Hnrker Bousfield did not ascertain the pressure at 
wbicb tho boiler could safel y be worked. 

Mr. Bousfield was informed that the crown of the fire-box was 
bulged downwards, but be then took no measures, proper or other­
wise, to a<JCOrtain tbe condition of the boiler, and the pressure at 
"hicb it could safely be worked. 

The boiler was tested by hydraulic pressure to ascertain whether 
it was tight, and for no other purpose ; tbe test was neither 
judiciously nor properly applied, and the boiler was not examined 
before, during, or after the test, as it should have been. 

~lr. Robert TidmRo was aware that the crown of the fire.box 
was bulged downwards, but be was not informed bow much it 
was down, and did not apprehend danger from this fact. Being 
aware that !\I r. Bousfield's attention bad been called to it, be 
did not think that it was his d uty, not having been consulted 
a.s to its condi tion, nor even n.sked to look at it, or to interfere in 
the matter. He assumed, and, in our judgment, was justified 
in assuming, that tbe foreman to a cootre.ctor like ) lr. Warbur­
ton would take tho necessary steps to kcop his plant in safety. 
Wo aro of opinion that under tbe circumstances it wa.s no part 
of his duty to have given any warning to Mr. Bousfield. 

.\Jr. Archer was aware that tho crown of tho fi re-box was 
hulged downw .1rds. He appeared to havo at first apprehended 
danger from this fact, although his fears were afterwards, so be 
told us1 lulled by the application of the water test. Having 
reported tho fact to his employer, hi:~ duty, we find, was then 
performed. 

We cannot find that any per-oo was in cha rge of the boiler 
during repairs. But we are of opinion that some person should 
have been appointed to have charge. Wo find that .Mr. Archer 
was not in charge, and there was no duty cast on him to ascertain 
the pressure at which the boiler could safely be worked. 

No measures were taken either by ~lr. \Varburtoo or by Mr. 
Bouslield to ensure that the boiler was being worked under safo 
conditions. 

'l'he explosion was not caused by the neglect of Mr. Curtis. 
'fbe explosion was not caused by tbe neglect of Mr. Tom 

Naylor Brown. 
'l'bo explosion was not caused by the neglect of Mr. Arthur 

Roher~. 
l\lr. Wild, tho learned counsel for Mr. Warburton, bas stated 

that that gentleman desires to take all tho blame, if any, that may 
attach to Mr. Bousfield or any other of his employ6s. Wo are, 
however, prepared to say that no blame attaches to )lr. Bousfield, 
fl)r be did not know, nor did be at any time pretend to know, any­
thing about the management of this or any other boiler. 

The position of .Mr. Samuel Warburton is very different. lie 
bas told us that he has bough t numerous other boilers second­
band, and has mentiooed the names of two eminent firms from 
whom be bas so purchased, and by whom he has been informed that 
tbe boilers they sold bad been overhauled. We think, therefore, 
that he was justified in assuming that those par ticuL'\r boilers were 
fit for some p ressure; but be never nsrertninod by inqui ry or other· 
wise for what pressure they wero fit. 

Jn this case be thought, and, as wo have already stated had 
some reason for thinking, that tbe boiler bad been overhauled, bnt 
be novor inquired even trom the vendor, at wbnt pressure it could 
be worked, much less did be appoint some competent person to 
n.scortain this pressure for him. With his other boilers be bas 
been singularly fortunate, for he bas met with no mishap with 
them. His good fortune has now deserted him, not without cause. 
He had obtained from the Corporot:on of Nor wich an important 
contract, and that Corporation would expect that the plant be 
used in tho performance of it would be kept in a reasonably t~afe 
condition, so as not to be dangerous to their own workmen-and 
there was one employed close to the boiler at the time of the 
explosion-to his workmen, and to the inhabitants of this city. 'fo 
ensure this what should Mr. Warburton have done I Before/ur· 
cha.sing the boiler be should havo satisfied himself, beyon all 
doubt, by indopendent advice, that the boiler w:~S fit for steam 
pressure, ~nd should not have relied on suppose? representations 
made to btm by ~\ vendor, of whom be knew nothmg, but to whom 
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he Wail merely introduced by means of an adver tisement. Having 
bought tbe boiler, he should then have definitely determined at what 
p ressure it could safely be worked with a reasorutble margin of safety, 
and this it is not disputed that he did not do. If ho had employed 
some competent person to examine the boiler before tt was 
bought, or aftet·wards, before it was used, he would have moet 
certainly been advised t.hat it was not fit for any steam pressure 
at all in tbe condition in which it was. His neglect to adopt these 
precautions has ~;Qused the explosion, and for this nfglect we must 
hold him to blame. 

There is another point which, we regret to say, we most make 
against Mr. Warburton, and that is that there was no competent 
person in charge of the boiler, for be does not pretend that Mr. 
Bousfield was competent. If there bad been, the explosion would 
have been prevented, for when tho crown of the fire-box was 
reported to bo down, such competent person must have examined 
it, and he would fortb,vitb have ascertained that there was a 
crack through it. 

We very much regrot having to make these remarks, because 
we are of opinion that Mr. Warburton did not neglect this boiler 
from any unworthy motive, such as parsimony; but this nel{lect 
arose from immunity from danger with regard to his other botlers, 
which, from what he bas told u~, have probably often been worked 
under circumstances of grave danger, 11nd beyond doubt without 
reasonable precautions to en~ure their safety. 

Mr. Warburton bas frankly stated the course be bas adopted 
with this and his other boilers, and bad not attempted to conceal 
auytbing fron.a us, but has throughout the matter behaved like an 
honourable gentleman. It would be impossible, however, for any 
reasonable person to maintain tbnt he bas not been guilty of 
negligence. In our judgment bo bn.s been guilty of very serious 
negligence, for which we bavo to pronounce him to blame. 

For the reasons which we have already stated , the explosion wn.s 
nnt caused by any neglect on the part of Mr. Archer or of Mr. 
'l'idman. 

We directed that Mr. l:lamuel Warburton should pay to tho 
solicitor to the Board of Trade tho sum of £100 towards tho costs 
and expenses of this investigation. 

Dated the 2.'lth day of October, 189 . 
H uw.uw S~u:H, } Commissioners. 
J. H. H ALI. E'IT, 

Tho Assistant.8ecretary, Board of Trade. 

AMERICAN ENGINEERING NEWS. 
(From our own Oorruport,<knt.) 

• I ntw r:ru1/~r an.d pulveruer.-'l'bo Williams hinged-hammer mill 
is a new form of crushing mill which is being used for grinding, 
crushing, and pulverising stone, cement, coal for foundry facings, 
brick, bones, oro, oil cake, &c., and also for shredding bark for 
tannery use. On a 4in. boriwntal shaft are keyed a series of disct!, 
on the faces of which are projecting bolts. On ee.cb bolt is loosely 
bun~ a hammer bar, whtcb is a rectangular bar, rectangular in 
sectton, Jin. by Uin., and fitting loo ely on the bolts, so that it 
bas an arc of movement of about a third of a circle. Each disc 
carries thirteen hammer bars, and there are six discs in the 
machine, making seventy-eight hammers. The machine runs at 
abont 1000 to 1500 revolutions per minute, and the hammeft! grind 
the material fed to it by a combination of abrasive and percussive 
e.ction. As each hammer strikes the material it recoils, passing 
such of the material as is not shattered by the blow. A mov­
able breaker plate forms tbe lining, and the material is crushed 
between this and the bammerP, passing out through a cage screen 
at the back of the machine. 'l'be plato nod cage bars can readily 
be renewed, and the bars can be set out as they wear, or replaced 
by new bars made at blacksmiths' shop. In case of foreign matter 
-- such AS railway spikes, or borsesboes--gettiog into the machine, 
tbe hammers will give enough to let it pas.~. ::;pecial advantages 
arc claimed for the direct blows as compored with a mere dead 
grinding pressure ; it can bo used for wet as well as dry material, 
and is employed in brick yards for working clay. For such 
material a steam jacket is used to prevent clogging. The cage or 
screen can be set for any desired stzo or degree of fineness of out­
put, according to whether tbe material is to be ~tranulated or 
pulverised to an impalpable powder. 

TM Lou-til Te;rtile &lwof.-'l'bis school was opened in January, 
1897, to give the pre.ctical instruction neceSSRry in tho cotton, 
woollen, worsted, and other textile industries, and instruction in the 
sciences and arts as applied to these industries. The equipment 
consists of high-grade machinery, specially built to afford facilities 
for experimental work, and of much greater var iety than is to be 
found in any one mill. The plant represents a cost of £15,000. ln 
tho day classes there a re four separate courses, each of which 
requires three years for its completion-(1) the cotton manufac­
turing course, (:l) tbc woollen manufacturing course, (3) tbe design­
ing course, (4) the chemistry and dyeing course. One term of 
preliminary instruction is given in tho lirst year, consisting of 
principles of mechanism, machine drawing, textile calculations, 
elementary designing, and elementary chemistry. Towards the 
cod of this term, each student decides which course he wiU follow. 
The evening classes are intended for those who are at work in the 
mill during the day. They include the manufacture of cotton and 
woollen yarns, weaving on all kinds of looms, designing, cloth con­
struction, analysis and reproJuction, colour, textile calculations, 
chemistry and dyeing. There are day classes for women iu tlrt 
subjects, especially in textile designing. Popular illustrated 
lectures on subjects connected with the textile industries are also 
given. The fees for the evening clossos vary with the courses. J:.'or 
tbe day classes the fee is £20 per year, with a cost of about £3 for 
text.books, tools, instruments, &c. Of the 25i students, seventy­
two nrc day students. The school is iocorporated under the 
Mnssachusetts State Jaws, by officers and directors of several of tbe 
great textile corporations of the ~tate. Tbe professorships include 
tbosoof mecharucs, decorative art, weaving, cotton spinning, woollen 
and worsted spinning, chemistry and dyeing, and textile design and 
fabric structure. 

.M at•tnt tUJtu- A shipbuilding company at Chicago has received 
orders for two of the largest vessels on the Great Lakes, and these 
will bo used roainly in the ore, coal, and grain.carrying business. 
Ono will bo a steamer, and tho other a barge, or consort to bo 
towod by tbe steamer , each vessel being 433ft. long on the keel 
and 500ft. long over all. The cost will be about £80,000. The 
~ame company is a:~o building 11 large and fast steamer to make 
tho run between Chicago and Mackinac, on Lake Michigan, in less 
tbnn twenty-four hours, the guaranteed speed being 17 miles per 
hour. The vessel will be 240ft. long and 40ft. bet\JD with a d raught 
of 1:l~ft., and will cost 50,000 dols. The Bessemer Steamship com. 
pany, which owns a fleet of tbe newest and largest freight boats 
on the Groat L~kes, bn.s placed an order for a. steamer 475ft. 
long and (i0ft. beam, to carry 000 tons of ore, and a barge 
460ft. long, 50ft. beam, and 30ft. deep, to carry 7500 tons of 
ore on a draught of li!ft. '!'be bargo will be n consort of tbe 
steamer , which will have quadruple-expansion engiues. The now 
6rebont for the Chicago fire department, which has recently been 
launched, bas a steel hull 118ft. long, 24ft. beam, and 12~ft. 
deep, with a draught of lOft. It will be equipped with three 
sets of vertical double·acting steam pumps and two boilers, and 
will be propelled by a single screw and triple·expansion engine. 
It will tbrow 24 streams of wator, the largest stream being from 
a 5in. nozzle, and the streams can be thrown to a. height of 
200ft. 'fbo new double-deck doublo·screw ferry boat put on by 
the l:iouthern Pacific Railway to run between San F rancisco and 
the railway terminal at Oakland, 1\Cross the bay, has seats for 
1000 pn.ssengcrs in the cabin and for 735 more passengers nt tho 
open ends of the boat. '!'he vessel is a double-onder, with a. 
surow nt each end, and does not have to turn round. 

Portable ptl.eumatic riveter&.-Tbo various forms of portable pneu­
wa.tic riveting devices which aro now in usc-and some of which 
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have been illustrated in 'l' ut: ENCrNEEn-are effecting a. consider ­
able improvement in the time and cost of riveting on structural 
and other work , and espocially in shipbuilding, where tbero ore 
numerous corners and cramped spaces in which it would be diffi­
cult and tedious to do hand riveting. l''or deck .plating._ &c. , a 
little riveter mounted on an iron frame on wheels IS used 10 con­
lunction with a. pneumatic "hold-on" or " dolly " underneath. 
fbe machine leaves a slight burr and cap over the countersink, 
which is chipped off with a chisel, a nd a few blows from tho 
machine smooths off the surface. The work il' remarkably rapid , 
and is excellent in quality, the fierce shower of sharp blows bead­
ing 11p and compre&sing the metal before it bas time to cool as 
much as in hand riveting. The me.chines are so small that they can 
be used in any confined space. With a pneumat ic riveter and 
pneumatic hold-on, three men and a heater boy can d rive 800 to 
1000 rivets per day. The wide introduction of these machines bas 
be.-n influenced largely by the st rikes among the ~ip r ivet:erl', 
wbil b have cansed delay and annoyance at m<i'lt tncoovement 
timOI'. The saving over piecework price11 for band Jiveting in the 
sbipbuildiog yards on the Lakes is from a halfpenny to a peony per 
rivet, with an aggregate saving of £800 to £1000 over band wo1 k 
for an ordinary Lake steamer of 4000 tons. Owing to the rapidity 
of the work, and the beat at which it is fi nished, the joints are 
better and tighter than those made with band rivet ing a~cl ~equi~e 
less caulking. On one of the steel skeleton frame butldmgs 10 

Chi,.n~>n the field riveting was done with portable pneumatic 
riveters. 

AUS T RAL I AN NO T ES. 
(l"ro11~ 011r OtDn. Corruporuknt.) 

AFrt:K a. considerable amount <.f controversy between the ::\ew· 
castle colliery proplietors and men, over the·· wt:ighiog " question, 
it bas been agreed among the propriotor.s tQ adva11• o \ht~ price of 
coal ftom 6s. 9d. to bs. per ton, which is to take ,,lace from 
January 1st next ; at the same time tbe hewing ~ate is t~ bo 
advanced from ~- 9d. to 3s. :ld. per ton. The question of wetgh· 
ing the skips was not discussed, and it is expect.ed that this 
matter will now be dropped by the men. 

1\'egotiations have beon pending for some time past for treating 
the New (;aledonian copper and nickel ores by the ~melting Com· 
pany of Australia, Lake lllawarra., N.S.W. The manager of tbo 
company, Mr. Weinberg, bas gone to New Caledonia to arrange 
for tbe smelting tCJ be done at these works instead of shipping tho 
ore to Europe. It is stated that upwards of 100,000 tons of 
nickel ore will be shipped during the current year, a.nd the output 
of copper ore will be from 6000 to 7000 tons per month . 

The total gold exports of Aus t ralasia last year were £13,476,a-t7, 
made up by tbe various Colonies, ns foliows :-

New South Wt:llcs 
Victoria . . 
Queensland. . . . 
~:!<ruth AustruUa .. 
West Australil\ .. 
Tasmlll.lia .. 

.. . . . . . . . . . . . . . . . . • • • 0 • • 

• • 0 • • • 

• • . . .. 
• 0 • • • • 

::-.' cw Z~d . . . . .. • • • 0 

1,61)3,11~0 
. . 4,379,264 
. . 2,598, i2S 

. . . . 361,801 
3,HS,SS7 

176,288 
1,~2,9!14 

£13,476,347 

One of the greatest law cai!es on re<:ord in New South Wales 
bas just been brought to a conclusion. '!'be case 3rose over extras 
cJa;mod by Mr. M'Sbarry, the contractor, over the building of tho 
Cootamuodro to Gundagai Railway. The amount claimed was 
£115,000, to which was afterwards added another £35,000fordelas s 
in connection with the waterways. 

The writ WllS issued by Mr. M'Sbarry against the Government 
in February, 1894, at wbicb time Mr. C. G. Heydon, Q.G., was 
appointed arbitmtor , who, a ftor disposing of l'Ome preliminary 
matters, resigned his posit.iot•, 

In June, 1896, Mr. T. Barton, Q C., was appointed arbitrator, 
under a compulsory order of reference. 

'l'be case for Mr. M' 'barry closed on February 11th, having l~tcd 
113 days, the evidence of Mr. M'~harry alone covering 24:39 
pages of type-written foolscap. The Crown entered upon ill! 
defence on February 17th and continued for ninety-two days ; 
the evidence in reply tendered by Mr. M' 'harry occupied thirty 
days. 

'fbe outcome of the case is that the arbitrator hilS allowed 
£13,408, out of the £150,000 claimed. 

ALl\IANACS, DIARI ES, &c. 

WE have received some \'Cry tastefully produced calendars and 
blotterst which serve pleasingly and usefully to remind us of that 
old -established and well-managed iustitution-tbe Sun Fire Office, 
from which they emanate. We find that the Sun Fire Office was 
established as far be.ck a.s the year 1710. The premium income in 
1 97 exceeded £1,000,000, insuring a sum of over £425,000,000. 

Amongst tho issues for next year coming under the category of 
the above, we bnve received this week a neat wall calendar from 
the Hunslet Engine Compnny, Leeds; from the works of MeS:>~'>'. 
E. R. and F. Turner, Limited, Ipswich, there is a calendar of tbo 
" tear -off" pattern, and on the back of the card is given, in legible 
type, n quantity of useful postal nod other information. l:iomo 
6rms appear to us to make a mistake in sending out wall calendars 
of unwieldy size, very effective no doubt as posters, but too big 
for valuable office space. Such a cnlendar bas been sent us by the 
Rugby Portland Cement CoCDpaoy. It is extremely well done, but 
we feel sure that i t would be found more universally acceptable 
if only about half the present si~. 

Tli£ IMSTITVTIO~ Ot• J UNIOH ENOll';EBllS.-A meeting of this 
Institution was held at the Westminster Palace Hotel on 
December 9th. Mr. Kenneth Gray, vice-chairman, presiding, ill 
the absence of the chairman, Mr. Basil H. Joy, who had not 
returned from the United 'tates. The paper read was on 
"British Cable Tramways and their Construction," by Mr. E. A. 
Heath. For towns in hilly districts requiring tramway communi· 
cation, the author claimed that cable haulage bad no rival. Being 
independent of rail adhesion the steepest g radient could be 
n.scended or descended with absolute safety, provided that, for 
descending an emergency brake were employed which would grip 
tho slot ratls. A brake of this description was fitted to the cars on 
the Dougl~U: tramway- gradient 1 in 10- and on those of the 
Matlock tine with a graatent of 1 in 4t. The system of construct­
lOR the track and C:\ble tubo were described in detail. A very 
good fish joint for t rack rails was shown which formed practically 11 
continuous running surface for the car wheels. T he rail head was 
planed off half its width, and the outside fish-plates rolled to till 
the recess. ll'lain and terminal pits were dealt with ; also machi­
nery for hauling the cable, and method of threading it. Approxi­
mate figures were given for calculating the horse· power required to 
haul the cable; to arrive nt anything approe.cbing tho actual 
figure, mature experience of the various conditions under which 
the tramway was to be operated, had to be applied. The special 
features in the construction of Highgate cable tramway, treatbam, 
Douglas, .Matlock, and others, were reviewed, pnrticula111 being 
furnished. I n the discussion which ensued, Messrs. Julian. R. 
lltarshall, T. Meacock, Gentry, C. Lean, W. J. Hunter , H: b. 
Vorley, U. Durtnall, R. Krall, A. P . .Macalister, K. A. Berry, J. 
Pear~n, L. H. Rugg, and W. J. Tennant took part. T he p ro­
ceedmgs concluded with the announcement of the ensuing vistt to 
Messrs. Yarrow's works, Poplar, on the 17th December, and of 
the meeting on January 27th, when Profe&or J. A. E wing, 
Hon. M. Inst. J .E., would deliver a lecture on "Measurements <Jf 
l!:la.sticity." 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(Prom our OlD!\ Oorr~.) 
'fH E activity reported last week in tho manufactured iron brancbca 
io preparation for tho bo!idays has continued throughout this 
wook, but tho new orders given out havo been necessarily limited. 
l'rit'os, however, are thoroushly well presoned, and thoro is no 
oxpeotation of consumers bomg able to socuro easier terms next 
yoor. 'l'here is no shaking the marked bar makers in thei r 
demands for the full price of £8 per ton, and considering tho 
way in which pigs and fuel are keeping up, the chances are 
that a fu rther advance of l Os. per ton in th1s class of finished 
iron may be recorded in 1899. Customers, therefore, ha.viog orders 
to place cannot do wrong in giving them out. There is an 
improved demand for best iron from abroad, more particularly 
from Australia and other British Colonies, and th1s is always 
regarded by the marked bar houses as a very healthy sign. The 
common bar makers remain very busy, and tho manner in which 
this depnrtment of the market keeps up is one of the most favour­
able features of t ho whole trade. Makers hold firmly to £6 lOs., 
and are declining deliveries for next year at loss than £6 12.s. 6d. 
to £6 1~. per ton. An official advance to the latter figure is 
regarded as likely early neJtt month. Hoops a ro moving off freely 
at £6 15s. to £ 7, and best ditto, £8; rivot iron, £8 lOs. ; tube 
t.Lrip stands at £6 to £6 2.s. 6d. per too. 

The sheet iron makers a re sharing more than previously in tho 
revival, though the aggregate output in this district is still far 
below that of recent years. This ctrcumstance is, of course, to bo 
accounted for by t he entry into the trade as producers of tho 
J>rincipality and other now districts. Sheets of 20 w.g. aro quoted 
£617s. 6d. to £:12.s. 6d.; 24 w.g.,£:12.s. 6d. to £:1 5s.; and 27 w.g., 
£7 15s. to £8 per ton. Large orders were reported as bavin~ 
come to band for galvani~ed corrugated sheets from the Anti­
podean and South African markets. The association price con­
tinues at £11 to £ 11 lOs. at outports, and it is by no mean!' 
improbable that at the January quarterly meeting, owing to the 
continued advance in spelter and black sheets, a further advance 
may be declared . In tho best-informed quarters of the market a 
distinct feeling is becoming manifestly opposed to the too rapid 
forcing up of prices for any class of manufactured iron and stool , 
as certain only to give no additional handle to the already trouble­
some American and Belgian and German competition. And this 
caution is entirely wise. What course the finished iron makers are, 
however, to pursue in self-defence, if the pig iron makers and tho 
cool masters continue to demand higher rates, it is difficult to see. 

Pig iron values are firm, with a. strong tendency to a higher 
level, although rates a re now near ly 3s. per ton more for St afford ­
shiro sorts, and about 6s. more per ton for Midland braocis than 
boforo the present rovival. Stocks of pig iron are smaller than 
thoy have been for a long time, but althousb the pig iron business 
must be remunerative, smelters show no diSposition at present to 
blow in more furnaces. Wbile, however, manufactured iron 
masters complain of the high prices of pig iron, smelters in their 
turn bewail the dearness of Ironstone and cokes. Ironstone for 
' taffordshire bas now to be procured from d istant parts instead of 

boing mined close to the furnaces. Odordshire Ironstone raised 
in the Banbury district is now being used at Bilston, at which 
latter place there is plenty of ironstone in the earth, but at too 
great a depth for its mining to be under taken as a commercial 
speculation. 

~taffordshire forge iron is, at date, 92s. for cold blast; 66s. 6d. 
to 69s. 6d. for bot-air all-mine ; Stis. to 57s. 6d. for ordinary ditto; 
4 . to 50s. for part-mine ; and 45s. to 46s. for cinder . Both forge 
and foundry are scarce and dear , and prices now rule at the best 
level of the year. Nortbamptoosbire forge i.; 49s. to 50s., and 
N~rtb Staffordshire, Derbyshire, Nottiog~amshire, ~nd Leicesto~­
shlro are quoted 503. to 52s. Staffordsh1ro part-mme foundry 1s 
offered at 55s., common foundry at 47s. 6d., and all-mine foundry 
at 723. and upwards. 

Local engineering houses note with satisfaction that some large 
engineering contracts are under execution in New Zealand a nd 
West Australia, and that although the contracts are p laced with 
c:olo~ial_ house.s _a consid_erable share of the work appears to be 
6nd10~ 1ts wa.~ mto Er.ghsh bands. The West A~t~an Govern­
ment 1S spending money very freely, both for mmtiog machinery 
and wa.tor~orks. The low freishtscbarged ~rolll: the United States 
to Australia are, however , eVldently contributing very much to 
tho development of American competition in the colonial markets. 

Copper values have on the week increMOd by about 6s. 3d. per 
ton. Quotations are about as follows :-G.M.B. cash, £55 16s. 3d. 
to £56 I s. 3d.; throe months, £56 I s. 3d. to £56 6s. 3d.; tough, 
£58 15s. to £ 59 5s.; best selected, £ 59 l Os. to £60, strong sheets, 
£66. 

?-'he district steel_ works :u:e very busy, and a rrangements aro 
bemg made to Cllrtl\11 the bohda.ys as much as possible. The pro­
~pec~ for next year are extremely promising, and a good we1ght 
of tb1s year's orders will have to be carried ovor in spite of grcl\t 
efforts to work off as many contracts as possible before the year's 
e nd. Heavy sections are in great demand, and a large tonnage of 
steel boiler plates are under order . The g reat demand for steel 
~n the shipbuilding industry, &c., in the North is restricting the 
Importation of ScOtch and North of England steel into this dis­
trict. Local steel makers, consequently, get more orde rs and are 
able to ask better prices. Boiler plate.'! have been advanced to £8 
per ton; superior q ualities, £9; n vet steel bars
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factured rivets, £8. On rivet steel the advance 1s £1 per ton from 
the bottom, and on boiler plates 30s. Steel shoots for working up 
ba\'e been advanced to r:i 15s. for 24 gauge, and £8 7s. 6d. for 
'1.7 gauge. Best deep stamping sheets are £10 to £12, according 
to gauge. Basic stoe1 bors are £7 to £7 2s. 6d., a nd girders £6 5s. 
to £6 lOs. Agents for imported steel quote £.') to £5 5s. for 
Bessemer blooms and billets, and £5 5s. to £5 lOs. for bost 
Siemens. 

Work is still abllOdant in the engineering and machinery 
branches, and most of the heavy ironfouoders a re bt1sy, more 
particularly on gas and water mains and structural work. Tbore 
1s not quite so much doinl) in machine tools as lately reported, 
and the cycle and cycle-fitting branches con tinuo remarkably dull 
for the ~me of year. The cycle tube branch continues in an llDre­
munerative state, but for steel boiler tubes a vory fair demand is 
oJtperienced, more particularly from the national dockyards and 
arsenals, and in this branch some revival of earning power ough t 
to be shortly apparent. Makers of braes and copper tubes a ro 
doing fairly well, but thei r harvest is still to come, when the 
n11merou.s vessels now under construct ion on tho Clydo uod olso­
whoro a re npproacbing completion. 'l'be various Birmingham und 
d istrict indu.stries connected with railway enterprise continuo to 
exhibit n good doal of vitality. Orders are still pouring in for 
rnilwny rolling stock, llDdorframes of iron and stool, axles, springs, 
nuts, bolts, rivets, &c. 

J tis alleged this week tha t a " ring " eJtists in North Stafford­
t-hi re among the producers of pnddli~ mine for ironworks fettliog 
purposes, with a viow to kee p up pr1ces, a nd that producers a ro 
very conservative as to whom t hey supply. Even regular con­
sumers are a t the mercy of the" ring," and as regards outsiders it 
is practically impoesible for these people to buy at all. Prices 
wh1cb twelve or eighteen months ago were about I3s. per ton have 
now ndvaoced Ito 19s., or 110mething like that. Purple ore

1 
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used for fettling the furnaces in the forges, bas adva ncO<l still 
moro. Prices of this ma.terial have adva nced !lOme IOO per cent., 
the old quotation of IOe. 6d. per ton ha ving now advanced to 
!.!09. 6d. One occasion for this is that a stock of some 25,000, 
former ly held by ono prod u~r in South Staffordshire, bns now 
ent irely d isappeared, and current supplies have therefore run 
abort. Tap cinder from the forges, and which ia now a. valuable 
aid to the steel smelters, has also doubled its price. 

I 

NOTES FROM LANCASHIRE. 
(.A-om. our 01on. Oorr~.) 

Manc.huter.- Througbout the iron and stool trades of this district 
tbo buSiness of the year is closing very satisfactorily, with a strong 
tone all through, and a sound, healthy outlook for the futu re. 
Much the same applies to the engineering trades, where, with tho 
oxcot>tion that loom makers Are rather quiet-some of them not 
runmng full lime- all the principnl b ra nches nro not only fully 
ongnged, but in many cases have orders on their books that will 
carry !hem over t.ho g reater por tion of tho year. 

Durtog tho pa.st week there bas perhaps been an absence of 
any special briskness in t.he iron mnrkot hero, but a steady busi­
ness bas been coming forward, with deliveries on account of 
c~>Dtracts freely tnken, and, in fact, in quite 1\!1 large quantity as 
e1ther ma.kers or manufacturers a re able to meet nnd prices 
OJtceedingly firm a t the full curront rates. ' 

p<trrow.-The hematite pig iron t rade remains very steady, and 
pn ces are unchanged at 57s. to 58s. per ton for makers' iron at 
usual West Coa.st ports. lo warrant iron the depression of a week 
ago bas given way to an improvement, and a large speculative 
business bas sinco boon done, prices, which were down as low as 
55<~. 10¥1., having improved to 5is. net cas h sellers, 56s. ll! d. 
buy~':S· Makers ru:o very ful~y employed. They have put an 
add1h onal furnace m blast th1s week, and now are blowing 41 
furnaces, M compared with a similar number in the corresponding 
woek of last year. tacks of warrant iron have been further in­
creased this week by 1819 tons, and now stnnd at I73,547 tons, or 
11,445 tons less than at the beginning of the year. It is quito ex­
pected from the movements in the market that stocks will fur ther 
1ncrease before the ond of the yoa.r to a large ox tent. 

Iron ore is in vory brisk and active demand, and raisers are as 
busy as possible, but have not as much ore to dispose of as is in 
demand. Prices are very steady at 14s. for good ordinary sorts 
net at mines. Much prospecting is going on in the district , and a 
good fi nd :>f ore is reported at Alconts, in the Cleator d istrict. 

St.lel makers are well off for orders, and report a very brisk 
demand for all classes of steel , but more particularly for ship­
building material, which is in large and increasing consumption, 
and makers are being pushed to complete deliveries on old 
contracts, and a re being offered new contrncts of heavy tonnage. 
£6 17s. per ton is the ftuotation for heavy plates of ordinary 
llt>Ocification, and £6 12s. is the price of angles. Orders are beiog 
g~ven out for stool rails to a large extent, and prices are undisturbed 
at £4 12.s. 6d. por ton net f.o.b. In billets, tin-bars, hoops, 
merchant steel, and heavy steel castings a good business is bemg 
done. The steel works at Barrow are closed for a fortnight for 
the holidays. 

Shipbuilders a ro very busy, and marine engineers have a full 
programme of work on band. They have tendered this wook for 
further additions to the British Navy. Other tonnnge is in 
smaller demand at present. 

Co!ll ~nd c?ke are in good demand, and full prices are ruling. 
Sb1ppmg IS very we11 employed nt West Coast ports. The 

exports of pig iron last week were 7422 tons, and of steellO,OSO 
tons, as compared with 3910 tons of pig iron and 6350 tons of steel 
in the corresponding week of last year , showing an increase of 
3512 tons of pig iron and 3730 tons of stool. The aggregate ship­
ments for the year bnve totalleti up to 503,894 tons of pig iron 
and 501,165 tons of stool, as compared with 420,089 tons of pig 
iron and 4-19,394 tons of steel in the corresponding period of IMt 
year, showing an increase of 83,805 tons of pig iron and 54,771 
tons of steel. 

THE SHEFFIELD DISTRICT. 
(.A-om. O'U1' 01on. Oorrup()TI,(/,mt.) 

TH E year's work is quietly drawing to a close, and it find11 the 
Yorkshire coal trade in a fairly satisfactory condition, with n 
cheerful outlook for 1899. When the figures for this yoar can be 
made up it will bo foun<i that the output of coal, in South York­
shire particularly, bas been largely in e1<cess of the previous twelve 
months. With tho demand slowly over taking the supply, thoro 
bas been a steady weeding out of unprofitable pits. Steam coal 
bas risen about Is. per ton on the year, and the twelvemonths gas 
contracts entered into in June last, were 1d . to 9d. por too h igher 
than the prices in Juno of 1897. It is e. somewhat smgular fact in 
connection with tho gas-coal trade that the regular output of gas 
coal during the winter months is not equal to the dema.od. If it 
were not for the stocks in collieries and gasworks, the ordinary 
production would not be adequate for the requirements of the gas 
companies. At the b~nning of the winter months last season 
stocks in South Yorksb1re were exceptionally small, and there are 
indications that all the gaswork.<~ will not be able to obtain the 
coal they require. It bas to be remembered, of course, that 
~ainst the increase in the llelling prices of coal bas to be sot the 
btgber wages, the cost of the Workmen's Compensation Bill, and 
dearer colliery stores. 

At the time of writio~, bouse coal in best Silkstones is making 
9s. to 9s. 9d. per ton ; 10 some instances 103. per ton. Ordinary 
qualities range from 7s. 6d. per too. Ba.rosley bouse is steady 
from 8s. to 9S. per ton ; seconds, from 7s. per ton. There is now 
a slight weakening in the expor t t.rade 1n steam coal, but the 
weight forwarded to the Humber ports is still in excess of the 
average in the closing month of the year. Large consumer!', such 
as ~aih~ay compnnies, a re now negotiating for further ~upplie~, for 
wb1ch 1t IS expected an advance of 6d. to ls. per ton w1ll be g~voo. 
Barnsley bards make from 8s. to 9s. per ton, seconds fetching 7s. 
per too. Manufacturing fuel bas kept in good demand during the 
larger part of the year, tbe textile and other industrial dis tricts of 
Lancashire and Yorkshire being particularly active. Nuts are at 
6s. 6d. to 7s. per ton ; screened slack ranges from 5s. per ton ; pit 
slack for coking purposes, 2s. 6d. to 3s. 6d. per ton. Coke keeps 
exceptionally fir m, best washed fetching lls. to 12s., and in some 
instances 13s. J>Clr ton, while ordinary is readily saleable at 9s. 6d. 
to lOs. and a little over. 

NORTH OF ENGLAND. 
(From our 01071. Oorrupo7Wknt.) 

THE manufactured iron and steel ind11stries of this district are 
exceptionally !\Ctive; indeed, they have probably never been so 
fully employed at this season of tho yoar, and in the cnso of stool 
it may ~afoly ho said that so largo l\ production bas novor been 
reported at any othor time. Tbe pig iron market bas npparootly 
rocovored from tho ronction tbnt followed tho close of tbo rccont. 
"rig " in warrants, and is showing improvement ; certainly rnoro 
is being done than bas been noticeable during the last four weeks, 
and prospects nro very good. 'l'be i ronfoundin~, engineer­
ing, and sbipb11ilding industries are also as bn sk ns they 
can well be, and there are to be extremely short holidays 
for Christmas and tho New Year. If employers bad their way, 
there would be none at all, for as a rule they are a good 
deal behind with the eJtecution of thei r contracts, and thoi r 
customers are p rossing tttrongly for what they need. A couple 
of days at mos t aro all that employers can afford to give, but a 
good many of the men are likely to take the g reater par t of the 
week, as they have boon kept bard at it formo~tbs, 1\nd bnvo worked 
a good deal of overtime, so that funds will not generaiJy be 
lacking. Masters cannot well insist on regular working noxt 
week, because thoro is difficulty in getting plenty of hands now. 
T here bas been much complaint of Jato in tho shipbuilding 
industry bocauso of lost time, t he men get such good wages that 
they can earn enough to satisfy thoro, in many cases, with three 
or four days' work per week, so that they a re sometimes in-

different about working tho full '1\'eok, to the grea t inconvenience 
of the masters. 'l'be secretary of t he men's a.ssociation ~as 
several times of late in his periodical reports h a.d to admomsb 
them for the large amount of lost time that is reported. 

It is satisfactory to note that consumers of pig iron aro beginning 
to buy more freely for forward delivery, and that they will pay 
more for forward than for prompt delivery. The influence of the 
late " gamble" in wnrrants ba.s pretty weiJ disappeared, and bas 
left the price of No. 3 Cleveland G.l\I.B. pig iron with a gnin of 
something like ls. 6d. per ton, ns 43s. was the pr ice wbon the 
'' rig " sot in at tho begtoniog of October. Thus 1898 is closing 
with the prico 2s. 6d. ~r ton above the average of the year, and 
4s. 6d. abovo tbo mmimum. This week consumers have been 
readily offering 44s. 3d. per ton for p rompt f.o. b. deliveries of 
No. 3 Cleveland pig, but they would g1ve 448. 6d. for next quart er. 
These prices have been 3Ccopted, but generally maker :~ have 
g_uoted 4-ls. 6d. for prompt, nod <H11. 9d. to 45s. for next quart<r . 
'I be fact that consumers will pay a p remium for forward delivery 
is a very good indication. 

No. l Cleveland pig iron ha.s been quoted this week at 46~.; 
No. 4 found ry at 44s.; g roy fo~e and mottled at 428. ; and whi te 
at 4ls. 9d. per too for early dehvory. Forge qualities of pig iron 
a re relatively cheaper than foundry, the reason being tbnt while 
the latter are not readily obtainable, the supply of forgu is in 
excess of requirements. Grey forge under ordmary circun.staoces 
is only I s. per ton below No. 3, to-day it is 2s. 6d. cheaper, and as 
it costs almost the same to produce it, the makers a re not well 
satisfied. '!'hero is a larger proportion of forge qualities made, 
and too littlo of foundry, the reason being that the furnaces a re 
not working so well as in years pas t. 

The demand for hematito pig iron is fair, and prici'S a ro 
decidedly stiffer, because producers are well off for orders, and 
a lso know that steel man11facturers are getting such good prices 
that they cnn a fford to pay higher rates for their iron. Besides 
this the cost of production is increasing, as well because of dearer 
coke as of dearer ore. Consumers will readily pay 55s. per ton 
for mixed numbers, and some buFiness bas been done a t 1his, but 
most of the makers quote 55s. 6d. for early delivery. They a ro 
buying Hubio ore more freely, as there is a p robability of the duty 
on ore, proposed by the Spanish Government, being 10 per cent. 
ad t:alortm, and that would add IOd. per too to t he t>resont price 
of the ore, thus increasing the cost of ore per ton of 1ron made to 
l s. d. Merchants do not hesitate to enter in to contracts for 
supplying ore, but they add a clause that tbe buyer is to pay any 
duty in excess of that at p resen t levied. 

Shipments of pig iron from the Cleveland district should im­
prove, there being nothing now to interfere with them, the " rig" 
being over , and the weather open, so that supplies can bo sent 
to the Continent. The quantity shipped this month to Wednes­
day night amounted to 54,027 tons, us compared with 60,418 tons 
last month, a.nd 59,154 tons in December, 1897. Cleveland iron is 
still going more freely into the public warr:mt stores-more freely 
than was expected ; on the 21st, .Messrs. Connal and Co. held 
133,501 ton~. an increase of 9i 57 tons this month. or hematite 
pig iron 3-J,419 tons were held, there being a decret\!e for the 
month of 2239 tons. 

Prices of manufactured iron and steel are very favourable, and 
the year is closing with them at the highest , this boiog from 
20s. to 25s. above t he minimum for plates, bars, angl~. and 
sheets, but rails have only gone up about 2.s. 6d. 'l'be increases 
in prices have nearly all accrued during the 11econd half of tho 
year, and the quotations are now higher than they ha ve been 
for years. No changeR, however, from la.st week can be recorded. 

Tbe Central Marine Engineering Company this year have 
supplied en~tines for 29 vessels with 4i,300 indicated horse-power, 
while in 189r they supplied 22 vessels with 27,350 ind icated bo~e­
power, and in 1896, 18 vessels with 24,950 indicated horse-power. 
In the boiler department they constructed 60 boilers for tbe :l!J 
vessels abovo referred to, nod 15 other marine boilers of various 
classes, making altogether 75 marine boilers. The compnny have 
a large amount of work in hnnd for the coming year, including 
another of Mudd's patent five-crank engines, and a powerful set of 
twin-screw eugioes for an Atlantic liner. Sir Christopher Furness, 
Westgarth, and Co., at Middle,brougb, have constructed 20 sets 
of marino engines of 29,672 ind icated horse-power , and various 
land engines of 2500 indicated borso-power in the aggregate; 
total, 32,1 i2 indicated horse-power. T hese include engines for 
two Atlant ic liners. 

Tbe Darlington Forge Company have just completed some \'ery 
large steel castio~ for H . M.S. Venernble, now building atCbatbam. 
Thor have supphed a cast steel ram which weighs 32 ten!', in the 
cast10g of wb1t'b 51 tons of steel were used ; also two stern r ost!l, 
each 14 tons, as well as two sba.ft brackets, each of 11~ tuns, and 
a rudder weighing 18 tons. T he company are enlarging thei r 
el'tablisbment, having bought the site of the Darlington 'tee) and 
I ronworks for e:s:tensions. New furnaces a re now boiog con­
structed. 

Tbe coal t rade is very active n.s far as regard ~> deliveries, hut it 
being so near the holidays buying is rather quiet. Where con­
sumers or shippers have to buy stoam coal for early delivery they 
have to pay lOs. 6d. for best, and 4s. 6d. for seconds1 f.o. b. in each 
case. Best gas coals are ahout 9s. 6d., and second11 s. 9d. per 
ton f.o. b., and best bunker coals a re at Ss. 9d. per ton f. o. b. The 
North-Eastern Railway Company's coal contracts for the next 
twelve months have been plac.:ed at 9s. per ton delivered into their 
wagons, this being 9d. _per ton abo!e the price they pai~ for this 
year. The average pn ce of coke IS 15s. 6d. per ton dehvered at 
t he furnaces. The old Adelaide Colliery, near Shildon, bas been 
bought by Mr. R. A. Brown, of Darlington, and tho pit, which bas 
been idle for some years, is likely to be re-opened. 

NOTES FROM SCOTLAND. 
(From our 01071. Oorre~.) 

'l'HE manufacturing branches of tho Scotch iron trado nro very 
well employed. In view of tho holidays, which will cull for Ill mo 
cessation of work, in connection wi th tho Now Yoar week a t least, 
it may be ~aid tha t there bas boon increased activi ty finishing up 
work that is urgently required to be done. But the pig iron 
market bas been inactive. There bas been little inquiry on the 
part of consumers, and speculators hnve bad little inducement to 
pa rticipa te in tho business. With the market in this condition it 
ha.s been difficult to maintain former prices. Indeed , tho business 
done has hoen for tho most pnrt at lower rates. 

Scotch warrants bnvo sold from 49s. 7~d . to 49s. Hid. cnt~h , and 
49s. lO~d . to •JI'Js. 4id. ono month. In ordinary Cleveland iron 
thoro has boon very l ittlo doing, tho effect of tho recent "corner " 
still provooting businoss being dono. A few transactions only 
occurred in this class of iron from 45s. down to H s. ii~d. ono 
month, thoro being no demand for immediate delivery. bub;oe~s 
took place in Cumberland hematite warrants at 5i!'. to !i6s. Sd. 
cash, and 57s. 5d. to 57s. one month. There was practicnlly 
nothing doing in Middlesbrougb hematite war rants. 

Hematite t>igs have been in good demand, and the output of this 
class of iron 18 now g reater than a t any former time. Merchants 
quote _60s._ 6d. por ton for delivery a t the steel wor~s, and tho ror­
sumption 1S understood to be equal to the production, although I.'S 

re~ards that 110me a re inclined to have the1r doubts, after thu tur­
pnso occasioned by the report of increased stocks in the Xor th­
W est of Englnnd. 

The prices of Scotch makers' pigs are steady, as follows :-(lovsn 
and Monkland, f.o.b. at Gla.egow, Nos. 1, 50s. Hd.; Nos. 3, 
49s. 4~.; Wisbaw and Carnbroo, Nos. 1, 50:<. :fd.; ' os. a, 
49s. 6d.; Clyde, No. 1, 55s. 6d.; No. 3, 50s. 6d.; Oartsberrie, 
No. 1, 56s.; No. 3, 51B,:j Caldert No. 1, 57s.; No. 3!. 5ls.; Sum­
merlee, No. I , 57s.; .No. 3, 5u. 6d.; Coltneet~1 .No. 1, 68s.; 



630 

No. 3, 61s. 6d.; 0\ongarnook, at Ardrossan, No. 1, 65s.; No. 3, 
60s.; Eglin ton, at Ardrossan or Troon, No. 1, 52s.; No. 3, 
50s. 6d.; Dalmellington, at Ayr, No. 1, 51s. 6d.; No. 3, 50s.; 
Shotts at Leith, No. 1, 5&.; No. 3, 5ls.; Carron, at Grangemouth, 
No. 1, 56s.; No. 3, 6ls. per ton. 

There are 48 furnaces making hematite, 30 ordinary, and four 
basic iron, the total of 82 thus in operation in Scotland comparing 
with 80 at this time lnst year . 

'l'he shipments of pig iron from Scotti!lb port.'i in the past week 
amounted to 4601 tons, compared with 4189 in the same week of 
1897. 'l'o South America 50 tons wore despntched, India 170, 
Australia 150, France 405, Italy 185, Germany 60, Holland 215, 
Belgium 10, Spain 20, China and Japan 100, other countries 262; 
the coastwise shipments being 2974, against 2309 in the samo 
woek of 1897. 

The finished iron and steel works are actively employed. They 
will be running full time, and in not a few cases doing overtime, 
till near the end of next week, the holidays beginning then instead 
of at Christmas. Prices of all goods a re steady. 

I n the coal trade thoro bas been continued activity, but much 
intorruptiou to traffic. The recent block on tho rnilways is s~ill 
making its effect felt in the detention and reduction of the quantity 
of coals dealt wi th. 'l'bis bas been notably the case in the coal· 
shipping department, and the quantities despatched are less than 
they were at this timo last year. Tho prices of COAl are firmly 
maintained, owing to tho difficulty of prompt delivery. 

WALES AND ADJ OINING COUNTIES. 
(From O'llr oum Corrup<Y!Uknt.) 

THE year is coming to a closo with undiminished vigour in all 
the leading industries. Coal is particularly brisk, and notable 
shipments are on tho increase. The utmost energy is displayed in 
looking after tho coaling stations, showing that preparedness for 
contingencies is constantly borne in mind. In tho closing part of 
last week 5500 tons went to Colombo, 4100 to Port Satd, and 
5400 tons to Aden from CMdiff. Saturday was exceptionally 
brisk, 12,590 tons going to Port Said, and 9500 tons to Genoa. 
The demands of the Italian railways a re well maintained, and the 
needs at Alexandria and Madeira well looked after. Nor again is 
there any falling off in consi(tnments to Franco. On Saturday 
they were very large, St. Nazrure takinf~i 7600 tons. Amongst tbe 
largo shipments of this woek from Cardiff have been 3800 tons to 
Colombo, 4000 tons to Por t Said , another cargo of 3200 tons to 
Colombo, and 4000 tons to Suez. 

Hou.se coal is steadily improving. The total coal shipments 
from Cardiff last week slightly exceeded 360,000 tons, or 30,000 
tons in excess of tho p revious week. It is not at all improbable but 
that the rush to secure coal before the holiday season will hring 
totals up to close Ut><>n 400,000 tons from all tho Cardiff ports. 
Tho Orient contract tS one of the last that bas been concluded. 
'!'be agents in this were Dinbam, Fawceos, and Co., London, the 
total 50,000 tons; it was secured by Lewis Navigation Company. 
Last week coal business was very brisk at Newport, Mon., foreign 
totalling up close upon 63,000 tons, and coastwise 18,963 tons. At 
Swansea there was similar gratifying activity, coal shipments 
nearly amounting to 50,000 tons, and patent fuel close to 12,000 
tons. France, as usual, bas been a considerable customer, Italy 
following, and being well imitated by Swedon and Germany. In 
respect of Cardiff por t business I note a steady increase in vessels 
leaving for Amllrica in ballast. These are despatched from the 
States to England with cotton or g rain, nnd simply touch at 
Cardiff for bunkering on return journey. 

The seamen's agitation at Cardiff, Newport, and Swansea bas, 
in the phraseology of the parties concerned, "fizzled out." There 
never was any vigour in the movement. Seamen, after the late 
stagnation, were only too glad of having vessels offered, and there 
never wa~ any real difficuJty in shipping a crew. On Friday last 
four steamers were rapidly served, the Enterprise, Recta, Anger· 
too, and Drayton. Crews were obtained at the rate of £4 5s. to 
£4 103. per month all round. In addition, a number of men 
were ~ed on to fill up vacancies in other vessels at £4. 

Cardiff, like Swansea, continues a brisk trade in patent fuel, and 
some unusually good shipments of late have been recorded. One 
to Marseilles amounted to 2350 tons, and there were smaller ones 
to Norway and other destinations. 

Prices of coal have not fluctuated much of late, the variations 
being at the most 3d. to 6d., anri no difficulty has been expori· 
onced by leading coalowners in securing best prices for principal 
coal. 

Closing figures at Cardiff this week were as follows :-Best 
stoam, 1~. \Jd. to 13s. 9d.; seconds, lls. tolls. 6d.; dry, l Os. 6d. 
to 103. 9d.; best Monmouthsbire, lOs. 9d. to lls. 3d.; seconds, 
9s. 3d. to 9s. 6d.; best steam, small, 6s. 3d. to 6s. 9d.; seconds, 
4s. 9d. to 5s.; inferior sorts from 4s.; best bonae coaJ, 13s. to 14s.; 
No. 3 Rbondda, 12s. 6d. to 13s.; No. 2 Rhondda, 8s. 6d. to 
9s. 6d. Swansea prices :-Anthracite, 14s. to 14s. 6d.; seconds, 
12s. 6d. to 13s.; ordinary, lls. to lls. 6d.; small rubbly 
culm, according to portion of stem ; steam, lls. 6d. tq 12s. ; 
second!!, 9s. 6d. to lOs. 3d. ; bunkers, 7s. 9d. to 8s. 3d.; small, 
~. 6d. to 5s. 9d.; bouse No. 3 Rbondda, 12s. to 13s.; No. 2 
Rhondda, 9s. to 9s. 6d.; through, 7s. to 8s.; small, 5s. to 5s. 6d. 

The iron and steel works show no signs of lessening prosperity. 
At all there is the fullest vigour, and the aim is stated 10 iron 
circles to clear off as much of the accumulations as possible, as it 
is certain that the new year will bring in a lot of new business. 
While home works are thus thoroughly occupied, it is no matter 
for surprise that some trade is of necessity, where urgency is 
grt!at, sent abroad. It is currently reported that snbstantial orders 
have been given to America by the Midland Railway. At the 
same time home firms are not overlooked. Wales is doin~ good 
work for the Midlands. At one time it used to be a subJect of 
comment that little or no engineering work was turned out in tho 
Principality, and in tho matter of mannfactured iron ovon a 
bundle of nail rods had to be obtained from Bristol, though in tho 
first instance sent by Welsh ironmasters. Lately some fine 
winding engines have boon turned out, and recently lar~o con­
signments of powerful machinery bavo boon sent to Ind1a from 
Messrs. Taylor and Sons, Briton Ferry. 

One noticeable feature of last week was the large importation 
of pig iron. Swnnsea received 1400 tons, and Newport largely, 
one consignment of 2010 tons comin~ from Middlesbrougb, and 
another of 1300 tons from Barrow. Millom, Orimsby, Workington, 
at?d Ulverstone figured w~ll. 'fbo importations of pig iron f.rom 
Bilbao have been exceptional. Last week Ebbw Vale roco1ved 
1060 tons, and Jones, Heard, 670. In addition Bilbao bas been 
sending large supplies of ore to all the leading works, 6380 tons 
coming to Swansea. Dud don ore is also coming to the Upper 
Forest works. 

On 'Change, Swanaea, this week, it wa~~ a matter of comment 
that the pig 1r0n market was recovering, Scotch showing 5d. a 
ton better, hematite about the same. i\liddlesbrougb remains. 
It was stated that the consumption of pig iron in America bad 
qui to overtaken p roduction, and that no imports here noed bo 
apprehended. Tho impression upon members is that this will 
atreo~then the market, and make it firmer for all classes of iron in 
Waloa. At proaent it was reported that the iron and steel mnrket 
was strong, being materially in6uenced hy the large amount. of 
work in band in shipbuilding, guns, &c., Welsh steel being in b1~h 
repute, this is but to be expected from tho extreme care taken 10 

all details, from selection of ore to the analysis of the first "tap" 
from the furnace. Possibility of higher value is fairly assured. 

At present closing prices, Swansea, were as follows :-Glasgow 
warrants, pig iron, 49s. 3d., 49s. l;d. ~b ; Midd!esbrough No .. 3, 
44s. 5;d. prompt, other numbers m proportiOn; Hematite 
warrants, 66s. 9d . for lllixed; Cumber land, according to brand. 
Welsh bars, £6 7s. 6d. to £6 12s. 6d.; sheets iron and steel, £7 to 
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£7 2s. 6d., with ueual extras for higher gauges. Steel rails, heavy, 
£4 12s. 6d. to £4. 15s.; light, £5 2s. 6d. to £5 12s. 6d.; Bessemer 
steel bars £4 12s. 6d.; Siemens, best, £4 15s. Tin·plates, 
Bessemer ~teet cokes, lOs. 6d. to lOs. 9d.; Siemens, l Os. 9d. to 
lls.; ternes, 19s. to 21s. 6d.; bost charcoal, 12s. 9d. to 13s. 
Finished lilack plate, £8 lOs. to £9 ; Canada, £7 2s. 6d .. to 
£7 12s. 6d .. delivered Swansea cash, less 3 and 1. Block tiD, 
£82 7s. 6d. to £83. Lead, £13 5s.; Spanish, £13 2s. 6d. I ron o~e 
in good demand. Tl\fna, 14s.; Rubio, H s. 6d. Coke firm and 10 

good request, at all ports. . . . 
There bas boon a considerable amount of busmess done 10 tm­

plate close upon 60,000 boxes being shipped at Swansea and 
46 000 boxes brOUf;ht into stock last week. Stocks are now at 
203 085 boxes. Pnces are still much below what they should be, 
co~idering the increased price of material!~. Tro?ble is anticipated 
in labour questions with the new year, espectally at Llanelly, 
where friction appears to be the normal element, and no amount 
of lost markets produce any effect in imparting common·sense 
views. The tin·plators at the Old Castle, Old Lodge1 and Western 
aro conceding a 15 per cent. reduction, but as In most other 
districts the concessions have been 2'~ and 25, the me!!- ~av~ been 
asked to re-consider. If they do not ~reo a stoppage ts Immine!lt. 
In the Swansea Valley, owing to a t rifl10g dispute, two of the mtlls 
at the Foxhole Works were idle last week. The wash·bouse wage is 
to the front in the district, and employers point out that the 
reduction of a third is imperatively needed. Worcester Works 
are now busy. The mills nt tbe Morriston and Midland were 
idle, but the prospects aro now better, and both certain to be brisk 
next week. 

In all quarters the output of steel bas been great, and that of 
bars equally so, but not up to the demand. ~ good deal of 
local business is going on. Thus a. large proportion of the bars 
turned out at the Duffryn is being worked up at Llantrissant and 
Maesteg. 

The large Bessome.r Works .appear unaffected. ~y the increased 
self·supplying capac1ty of bn-plate and aux1hary works, and 
the output of tin barR in addition to billets and rails is con­
siderable. 

The principal iron and steel consignments of the week have .been 
to home districts, but Newport, Mon., despatched 700 tons rails to 
London, and 115 tons to Higbbridge. . . . . 

At Briton Forry the output of hematite ts very sattsfactory. Stx 
furnaces at tho 11toelworks were in full operation last week, and 
the mills of the district were well occupied. 

'fbe improved state of .t~e trade in _the leading industries is 
giving a more hopeful condition to tho railway an~ general s~k 
and share list. This week there was a general Improvement 10 
prices for railway and colliery stock and shares, and not in 
a solitary caso was there a fall. Barry Deferred changed bands at 
41!, and Rbymnoy Preference advanced n point. Rbymney, 1\loo., 
shares, old and new, have gone up 6d., and the Mortgage Deben­
tures;\ 'fredegar iron and coal are firmer. Dry Dock shares are in 
better demand, and a further improvement is anticipated. 

TBE NEWPORT H ARBOUR COMMISSIONERS' 
WEEKLY TRADE REPORT. 

STEAM coal shippers are well off fo~ tc?nnage. Prices fi rm ~nd 
an upward tendency. Rouse coal IS ID gOt>d demand ; pncos 
remam same as last week. Steel and finished iron is in very good 
demand, and every prospect of advance in prices for coming year. 
Exports for week ending December 17th were :-Coal, forei~, 
62 865 tons · coostwise, 18,963 tons. Imports for woek ending 
D~cember Wtb were :-Pig iron, 44.50 too.s; iron. ore, 517i tons ; 
mnnganese, 2400 tons; pitwood, 6429 tons; scrap, 445 tons; 190 
tons cement. 

Coal : Best steam, lls. to lls. 3d. ; seconds, 10!<.; bouse coal, 
best, 13s.; dock screenings, 6s. 6d.; colliery small, 5s. 3d. to 
5s. 6d.; smith's coal, 7s. 6d. Pig iron : Scotch warrants, 49s. 3d. ; 
hematite warrants, 5is. f.o.b. Cumberland; Middle.~brougb No.3, 
44s. 4d. prompt. Iron ore: Rubio, 14s. 3d. prompt; Tafna, 13s. 3d. 
to 13s. 6d. Steel : Rails, heavy sections, £4 12s. 6d. to £4 15s.; 
light ditto, £5 5s. to £5 12s. 6d. f.o.b.; Bessemer steel tin-plate 
bars, £4 12s. 6d. ; Siemens steel tin-plate bars, £4 15s., all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, lOs. 6d. 
to lOs. 9d.; Siemens-coke fiuisb-lOs. 9d. to lls. Pitwood, 18s. 
London Exchange Telegram : Copper , £55 12s. 6d. ; Straits tin, 
£82 12s. 6d. Freights: Rather easier ov:iog to. the difficulty of 
a rranging stems, on account of approacbmg bohdays. 

NOTES FROM GERMANY. 
(From O'llr Otm Correrp<1111knt. ) 

TRADE in the iron and allied industries over here continues to 
improve, and, owing to the io.creased de!Dand: that i~ experienced 
in most brancboa, the tendency of pnces Js all 10 an upward 
direction. I'! ~any depMtments makers are so b~vily booked 
forward that It 1S excepttonal where they can entert:uo new orders 
for delivery within the next eight or ton weeks. The engineering 
and bridge-building establishments a re particularly active, and 
there is reason to believe that employment will become even more 
bri.sk in tho New Year. At a recent tendering for brirlge·buildiog 
material in tho Haag, the iron company Styrum, near Oborhausen, 
tendered lowest, and bas consequently secured coo.tracts for 41 
bridges at 49,7006., and 18 bridges at 64,7006. 

A very strong tone prevails throughout the pig iron markets of 
Rheinland-W estpbalia and in Silesia, the $'~'eater part of produc· 
tion of third quarter in next year bavmg already been sold. 
Activity at the rolling mills is, likewise, very brisk, and tbo last 
weeks of the year will, therefore, not be quiet, as they generally 
are, but, on tho contrary, extremely busy, as consumers and 
dealers like to place orders at very short terms of delivery. Many 
articles are in much bettor request now than in autumn. In Silosia 
tubes, for instance, are in healthy demnnd now, while ::10me time 
ago foreign competition prevented tho inland works from doing 
much business. Heavy plates romnin in very good call, and 
numerous orders from shipbuilding and engineering establishments 
are being secured, so that platemakors are entering tho new year 
with plenty of work and fair prospects for the future. Shoots are 
less animated, but then winter is not a good time for that article, 
and spring will probably brio~ more orders. Prices aro generally 
tending upwards, though but m a slight degree, and may, on the 
whole, be considered as rather low wbon the presen t strong posi­
tion. of mo~t branches of the iron trade is considered. T ho Pruss ian 
State Railways have given out orders for 550 locomotives, which is 
a much larger number than was expected. 

Last week's list quotatioo.s for raw and manufactured iron were: 
- Spiegeleisen, 10 to 12 p. c., M. 67 to 68; white forgo pig, M. 58 
to 60; German Bessemer, M. 68; basic, free place of consumption, 
M. 60; Luxemburg forge pig, M. 49 ·60; Lu:r.em.burg fouodrr pig, 
M. fi2, free Luxemburg ; German foundry p1g No. 1, M. 68; 
No. 3, M. 62 ; German hematite, M. 68 per ton at works. Bars : 
M. 140 to 142; common plates in basic, M. 137·50 to 142· 60; 
heavy plates for boiler. making purposes, M. 160 to 192 ·50, 
according to quality ; sheets, M. 140 to 150, all per ton free at 
works. 

The Austro·Huognrian iron business afpears to be indulging in 
a sort of winter sleep, from which it wit probably not awake till 
late in spring ; tho next weeks, or perhaps months, are not likely 
to bring any change, the raw and fi nished iron trades being all in 
a state of extreme dulness. 

Crude iron, as woll as the different sorts of manufactured iron, 
are meeting with very good demand on the Belgian iron market. 
Plates for export have been sold nt 160f. p.t. , merchant iron 
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fetching, as a rule, 135f. p. t., though Jess has been offered and 

taken. ad · d · Belgi In coal and coke an ·exceptionally live_ly tr e ts o~e 10 um, 
and a rise is expected to take place 10 the quotati?DS for C?al, 
those for coke having, to all appearance, reached tho highest pomt, 
Us to 23f. p. t. being quote?. . 

.According to an offictal statement, gtven by the .G~ne~l 
Director of tho Belgian Mining Department, the 256 colhen es m 
Belgium have yielded in 1897 21,492,446 t., worth 220,672,1001., or 
240 076 t. more than in the year before. Value per ton was 
I0·26t., or o· 75f. more tbno in p revious year . Price of sale .per 
ton was, on an average, 10 '74f. ~verage depth _of ~bo coal min03 
is 472m. in the Honnegan, 285m. In tho Namur dtstnct, and 333m. 
in the Liege d istri.ct. 

Producers of crude and finished iron are doing a satisfactory if 
not very largo business in Franco; the general tono of quotations 
is reported as being firm. 

Pmcr. o.- GAS IN SooTH LoNDON.-It is announced that the 
directors of the South Metropolitan Gas Company, of wbic~ Mr. 
George Livesey is chairman, have decided to reduce the J?ClCe of 
gas ld. per 1000 cubic feet, making it 2s. 2d., as from Chn stmas, 
and to increase the quantity of gas sold by slot mete~ f~m 27 to 
29 cubic feet for ld. as soon as tbo 80,000 meters of this kmd now 
in use in the company's district can be altered. When the previous 
reduction was made no concession could be allowed to the Pore­
payment consumers, owing to tho large amount of work on tailed 
for so small a reduction, but this is now moro than made up, the 
additional quantity of gas to be given being equal to ~d. per 1000 
cubic feet. 

lliNCHESTEit As OCUTION Ot' CJ\'lL ENOINEERlNO STODENTS.­
At a meeting of the Manchester Association of Students, in con­
nection with tho Institution of Civil Engineers, held on Wednesday 
last Mr. A. H. Tyack read a paper on "Turbines," in the course 
of ~bicb be remarked that owing to their simplicity, c:ompactoess, 
and high speed, turbines were preferable to any kmd of w~tor 
motor. ClASSified according to the action of tb~ water, tu;,btnes 
might be considered under the bead~:~ of " reaction wheels and 
" impulse wheels." Sub-divided according to construction th~re 
were the radial tlo,v, axial flow, and mixed How wheels. Reaction 
wheels were particularly suited to low falls with constant and large 
volumes of water, whilst impulse wheels were more adapted to 
high beads and sm3:ll v?lumes, or.medium falls wit~ largely vary­
ing volumes. Cons1denog the vanous types of reaction wheels, 1\lr. 
'fyack described the Fourneyson as. an exam~lo of the ~>ntward 
radial How· the Vortex as an Illustratton of the mward radml flow; 
the Jonval' as an axial flow motor , and the Victor tnrbine as an 
example of the mixed flow type. Impulse wheel~, generally 
known as Girard turbines, were constructed on the mward How 
principle for falls up to 60ft., but in higher fall~, on the partial 
injectiOn system. 'l'be Pelton wheel was tbll Simplest form of 
water motor, resembling the ordinary water -wheel in form, but 
not suitable for falls under 100ft. It was very necessary to con­
sider the circumstances for which a motor was required, and the 
conditions of the water supply, before choosing tho turbine suitable 
to each particular case. 

COAL IN KENT.-Tbe second ordinary general meeting of the 
Kent Coal Syndicate was held on Wednesday at tho Cannon._street 
Hotel. Mr. C. H. Tindal presided, and moved the adopt10n of 
the report. He said they bad not yet developed any constderable 
results, and up to the present those achieved wer~ incomplete and 
inconclusive. As regarded tho Kent coni enterpnso generally, and 
the manner in which it was going on at Dover and elsewhere, be 
thought be might say that tbero was no doubt that at Do.ver 
they would obtain coal within a measurable distance of time 
-be supposed in tbe course of a .few months. .Mr. W. J. 
Cousins, in seconding tbe resolution, remarked that the 
various companies with which bo was connected bad enabled 
bim to become thoroughly acqllainted with tbo whole of the 
borings. As regarded the Pensburst horing, tho progress had 
been delayed during several months, but the work bad boon 
recommenced, and the boring was now proceeding satisfactorily. 
At the present time that shaft bad been sunk down ~ 151lft. 
The Pluckloy boring, which was stop~d fo~ the .coDSlderable 
period of ton months, from the same difficulties which were met 
with in the case of the Penshurst \1ore, was recommenced about three 
weeks ago and at the time of restarting the depth which had been 
reached w~ 816ft.. They were now down 850ft., which was very 
good progress, and he trusted that within a short period they 
would be able to make the same rate of progress in the Penshurst 
boring. Having given particulars of the other bori.ngs in KeJ?-t, 
be stated that the cores at Ropersole were commg up qu1te 
straight, there was no dip. At Dover thor~ was a very slight 
dip. Tbe indications at Ropersole were pracbcally the same as at 
Dover. 

MEDITRRR•\N&AN AND PEnSIAN Gou-· R.ULWA Y.-It is stated 
that tho scheme for uniting tho Mediterranean with the 
Persian Gulf by a railway from Tripoli to Koweyt, w~ich 
bas been under consideration by the Sultan and the Subhme 
Porte for some time, meets with favour in both instances. 
According to the T_imu' Vienna correspondent, the app~c~­
tion for the concess1on bas been made by Count Vladimir 
Kapnist, in the o.ame of an international syndicate. It is proposed 
to build a main trunk line from Tripoli, on the Mediterranean., to 
Koweyt, on tho Persian Gulf, and to establish ports and harbours 
at each torminus ; as also a branch line from Kbanikin, on the 
Persian frontier , to Kerbela and to Nedjef-1.-id. Bagdad and 
Musseyib, on the Euphrates. P referential rights for the construc­
tion and exploitation of a ~eries of b ranch railways are included in 
the project, as also the exclusive right to establish landing·stages 
and wbarvoa on the rivers, and bonded warehouses and goods 
dep(its in the stations and towns traversed by tbo railway. Other 
ri.gnts are included in the conces.~ion, such as those of draining: and 
irrigating large extents of ~rritory, and of working all mmes, 
petroleum wells, bitumen and salt deposits not yet concede~. 
within fifty kilometres on each side of tbe line. The report esti­
mates that, without diminishing to any great extent the receipts 
of the Suez Canal, tho shortening o f the journey between Europe 
and the East would create and develop a through traffic for 
passengers and mails, and for lighter and more valuable articles of 
merchnndiso. In the opinion of :the chief engineer the two 
terminus ports- namely, Tripoli and Koweyt-could easily be 
made safe and commodious for almost any number of vessels of 
the largest tonnage; and the sea journey to the East by this 
route would thereby be rendered the shor test possible, and 
would be freo from the many dangers and inconveniences which 
aro encountered in the present transit through the Red Sea and 
the Arabian Gulf. The report goes on to say that from Tripoli 
the line would follow the sea coa.st as far as tho Nahr·el-Kebir, and 
then up the course of that river ovor the lowest and easiest pass 
which could be found through tho chain of monntains running 
parallel to the Syrian coast. lfbe lino would reach a summit level 
of about 2000ft. above the sea between Tripoli and R oms, on a 
plateau of bard black basalt. Thence i t would proceed to Homs, 
which i ~ about 1500ft. 1\bove the sea, and on through Palmyra, 
past numerous villages to Rababa, on the Euphrates, following, in 
tho main, the present caravan routo. The railway would go down 
the valley of tbe Euphrates as far as El Kaim, then over the plains 
to Hit, wbero it would c r<X'S tho river and P.roceed to lskanderieh, 
the junction for Bagdad and for Kharukin- on the Persian 
frontier-and to Kerbela a nd Nedjof, the famous shrines a nd 
burial-placoa of the Persian Mabomedans, on tho south ; t hence, 
in as nearly a straight lino as possible, across tho great alluvial 
plain between tho two rivers to Kuma, where it would again croes 
the Euphrates and be continued to Basra, and thence across 
conntry to Kowoyt, on the Persian Gulf. 



bEe. 2~ , 1898 
-

ENGINEERING NOTES FROM SOUTH 
AFRICA. 

(From O'Ur oum Corrupondt?tt. ) 
MAlWP.\(,'TUHEns of refrigerating plant are 

afforded an opportunity just now in South Africa 
whic~ they should be eager to embrace. The 
combmed effect of the drought and the rinder· 
pest which have lately anl icted the country bas 
been so severe upon South Africa's flocks and 
herds that at the present moment a posi tive 
famine i!! threatened in me~t. There is a conse­
quent rush to erect cold storage plants, and 
the various Governments a re actuaUy being 
called upon to apply public funds to this purpose. 
A Bill is now before the Parliament of the Cape 
Colony enabling local authorities to erect cold 
storage plant, the Government advancing the 
money out of the Public L?an Act. It is also 
understood that the Cape Government Railways 
is about to int.rodl\Ce a greatly improved service 
of refrigerator cars. 

The unsatisfactory system upon which municipal 
works are undertaken in the Transvaal bas received 
anotbe,· illustration. Recently the J obannes­
burg Town Council attempted to raise a. loan of 
£150,000 for the extension of its electric lighting 
plant, and was unnble to obtnin the money. Now 
1t is stated that that body has approached tho 
famous German engineering fi rm of ~iemeus and 
IInlsko, wCich already possesses a contract for 
part of the lighting of the town, with a view to 
obtaining tho necessary funds. The impropriety 
of a public body borrowing money off its own 
contractors is a point which needs no insi!•ting 
upon, but the incident is certainly a striking 
illustration of the energy and a.<~tuteness which 
German ongineerin~ firms show in cultivating 
tracio in foreign markets. 

The commercial community in Capetown is 
asking tba.t half a million should be spent upon 
the construction of a new railway station at Cape­
town. This expenditure the Railway Depart­
ment is not yrepared to incur, but it is proposed 
to spsnd £25,000 on the station between now and 
next session, and a further outlay will be made 
in tho following session. 

No decision has yet been arrived at with respect 
to the loan which the Transvaal Government is 
endeavouring to raise in order to carry out rail­
way and other public works. Two elfers have 
been submitted to the P~etoria. authorities, but 
one was considered too severe as to terms of in­
terest, while the other stipulated that the lenders 
should be given the contracts for the construc­
tion of the Pretoria-Rustenburg and Belfast­
Lydenburg railways. The Volksraad bas rejected 
these proposals, and has instructed the Government 
to raise a loan of two and a.-half millions, without 
ontoring into any eng~ements with respect to 
railway concessions. I t 1s practically certain that 
the loan will be placed with continental capitalists, 
and that all the engineering plant and material 
upon which it will be expended will be obtained 
in Germany or Holland. 

Business is not par ticularly brisk in engineer­
ing and mining stores on the Witwatersrand, and 
bitter complaint is made, both of the mines' 
system of local buying, and of the growing prac­
tice of importing supplies direct from mnnu­
facturers in Europe and the States. On tho 
other band, t rade is reported excellent in 
Rhodesia. Two oew ironfoundries have lately 
been started in the neighbourhood of J ohannes­
burg, and the local engineering industry is cer­
tainly advancing. 

A compressor of unusual capacity- thirty-six 
drills-is under order for the New Modder­
fontein Company, where the new mill engine is 
also to be of the exceptional size of 1000-borse 
power. The compressor is of the King-Riedler 
Co!Upany, which. is in great favour amongst 
W1twat"lrsrand mme managers. 

AMERICAN NOTES. 
(From 01lr 01m Corrup<mden.l. ) 

N.sw YoRK, December lOth. 
Ta_g latest reports throngbout the interior 

concerning movements in iron and steel reveal 
anxiety among certain buyers to guard tbem­
eelves against an advance during the winter, 
which many regard as probable. Steel rail con­
t racts a re being snatched up by agents of Pitts· 
burgh mills at 17 dollars or less, and there is 
quite a scramble among the Pennsylvania mills 
for work. A good deal of business, amounting 
at least to 500,000 tons, was provisionally J une 
during the progress of negotiations, and when 
they failed the business was announced. Con­
tracts for over one hundred thousand tons are 
now in the balance. 

Old rail buyers are making strong bids for 
large supplies of old iron rails. The 13kes are 
closed and business by water is practically over. 
Railway freight traffic is heavy nnd rates on 
some classes have been advanced. The holiday 
season is at band, and for the present iron a.nd 
steel orders will be at a. minimum. Bar iron 
makers will end the year with more contract 
work to enter the oew year with than ever 
before. The strong basis for this demand is the 
call for car-building iron. Boiler·pla.te and tank 
iron have been unusually active, and within a 
week small shop managers have been asking for 
quotations on January deliveries. Bridge 
builders enter the winter season with their bands 
full of work, but it will slack up late in January, 
except on a few big jobs that are to be leisure!)' 
prosecuted. In a general wny pig iron 19 
s tronger, because of the clearer comprehension of 
the fact that the production is not far enough 
ahead of demand to make it safe. The Bessemer 
Pig Association is working well, and the Tin­
plate Association has absolute control. The 
rail makers could have sold their product higher, 
but a unification of interests baa boen made a 
practical impossibility by reason of the economic 
advantages which Pittsburgh interests have 
Ee~ured through ownership of ore mines, coal 
mines, coke plants, Lake t ransportation, and 
roil deliveries. There is a feeling in the trade 
that surprising developments may be expected. 

The improving traffic condition and the practi-
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26 005. PN&OMATIC LEO 0 0ARD1 W. R. J . Forsylh, 

cally positive assurances of a great relative in­
crease next year ov~r this are tho grounds for the 
remark~ble expans1on of demand for steel rails 
locomot1ves, cars, and railway equipment goner: 
ally. The .latest railroad figures are these :-The 
gross eammJS of 119 roads in November in­
creased 2,18t,476 dols., or 4 ·58 per cont., or 21 
per cent. ~ver same month last year. These roads 
have a m1leage of 93,621 miles. For eleven 
mon~hs to November 30th, the increase in gross 
ear~mgs ~n 119 roads was 39,464,3i8 dols., 
aga.mst an mcrease of 30,884,222 dols. same t ime 
last year, or over iO,OOO,OOO dols. in two years. 
T~e ex~ess of exports for three years fur­
mshes, 10 one sense, an additional capital of 
1,000,000,000 dols., which is a safe bnsis for 
cre?it to two or three times that amount. The 
saV1n~ baJ?k~ are lowering their rate of interest, 
and. this w1ll mduce many depositors to withdraw 
Lbe1r money for some other form of investment 
and thus s timulate trade. '!'his points to tb~ 
possibility of a lar~e number of what are termed 
10 the States " w1ld ca.t" schemes. Hence in­
yel!tot;~ !Dus t be doubly careful. The iron t rade 
1s gamt':'g strength every week. Prices are 
tbrea.temng to advance. Pig iron production is 
barely equal now to demand. Makers look with 
concern on the fo reign demand, which from their 
standpoint _will ~e heavy. There are many 
orders comm~ 10 for transatlantic delivery. 
Furn9:ce capac1ty is bein~ engaged ahead. The 
same 19 also true of other 1ron and steel products. 
Stee~ rails a re also in active demand at 17 dols. 
at P1ttsburgh, and 18 dols. at Chicago. A great 
many roads have not yet ordered. Jnnuary will 
be ~n eventful mo~tb in the way of forming the 
pohcy for the commg year. Plate mills are over­
sold, and ~ustralia is calling for 75,000 to 85,000 
tons, of wb1cb nearly one-half have just been placed 
under contract. All lines are active and busi­
ness is increasing. The tin-plate co~bina.tion is 
perfected. Other lesser combinations are under 
way. 

CO!\dtNed {'r&m 11 Tllt lU1Uiraled OJ!cial Jot£1"ftal 
P11Unt1."' 

of Folk.stonc, Kent. 
26li!06· WINDOW·8ASU FASTKN&Il, N. J . Butler and T 

miaty, Brighton. 

LAUNCHES AND TRIAL TRIPS. 

MALAN<I, steel screw s teamer ; built by, Messrs. 
Wig ham Richardson a.nd Co.; to the order of, 
Rotterdamsche Lloyd ; dimensions, 333ft. by 
44ft. 2in.; trial t rip, December 12th ; 11~ knots. 

RECOvERY, special service; built by, Messrs. 
Wm. Si~ons nod _Co., Limited ; to the order of, 
T~e Br1t1sb Adm1ralty ; for use in connection 
w1th Plymouth breakwater. Fitted with three 
lines of rails for conveyance of sixteen trucks 
loaded with stones. She bas also sheer legs and 
20-ton crane complete ; lo.uncb, December 13th. 

CLA VERDAL£, spar . decked, screw steamer · 
built by, Thornaby Shipbuilding Yard; to th~ 
o~der ?f, Messrs. E. H. Haslekust and Co.; 
d1menstons, 341ft., 45ft., 28ft. 6in. moulded ; to 
carry, 5500 tons deadweight; engines, triple­
expansion, 24in., 38in., 64in. by 42in., pressure 
160 lb.; constr ucted by, Messrs. Thomas Richard­
son and Sons, Limited ; launch, December 15th. 

?E!lGENHOS; built by, Messrs. Irvine's Ship­
btuldmg and Dry Docks Company, Limited ; to 
t~e or~er of, Cnptain Andreas Olsen, of Bergen ; 
dl!DOnSIOnS1 352ft., 48ft., 2ift. 9in. j engine!!, 
tnple-expan.sion, 25in., 40in., 66in. by 45in., 
pre~ure 1!30 lb. ; constructed by, Central 
Ml\nne Engme Works. 

ALEXANDER GOLOVATCHt;n ·, barge· loading 
d~e~ger ; built by, Messrs. Wm. Simons and Co., 
L1m1ted ; to the order of, The Russian Govern­
ment ; launch, December 16th. 

MILES Con:RDALE; built by, Messrs. Wm. 
Gray and Co., Limited ; to the order of, Messrs. 
John Coverdale ani Son ; dimensions, 312ft. , 
43ft., 22ft. ~in.; engines, t riple-expansion, 22in., 
35in., 59iu. by 39in., pressure liO lb.; tri~l trip, 
December 20th. 

TRADE AND BUSINE~s ANNOTTNCEME~TS. -
Messrs. Bell, Thompson, and Co. inform us that 
they have been appointed agents for The Tyne 
Brass and Copper Tube Manufacturing Company, 
Jarrow-on-Tyne.- Messrs. Alfred Dickinson and 
Co. have now removed from Cohnore-row, and 
taken offices in the Telephone-buildings, Newhall­
street, Birmingham. - The Horsfall Furnace 
Syndicate, Limited, bas estnblisbed a London 
office, at 36, Great George-street, Westminster, 
in charge of Mr. Somerset Butler.- We are re­
quested to state that the offices of Looomotive 
&n.ginoering, a New York journnl, were entirely 
destroyed by fire, and everything, including the 
mailing list, is lost. The publishers ask their 
subscribers to send their name, address, and date 
of expiration.-Messrs. Bell, 'l'hompson, and Co. 
have been appointed agents for Liverpool dis­
trict for .Messrs. Wilkint<on and Co., Dudley.­
Several Lancashire towns ba.ve ordered steam fire 
engines of Merryweather's "Gem " type. 

ASSOCL\TIO~ 01' BTHML.'IOHAM STUDENTS OF 
THE I NSTITUTION o•• Ct\"lL ENOINEBDS.-At the 
last meeting Mr. H. R. Thomas, B.Sc., Stud. 
Inst. C.E., read a paper on "Axles for Road 
Carriages and Motor Cars, and their Manu­
facture. " In discu~ing ball bearings, the author 
considered they were not applicable to cart and 
carriage axles, a! it is very difficult to pro~erly 
harden the large bearings necOS!ary, and e1ther 
the balls or the races would crush under the 
excessive weight. Roller bearings have a great 
futu re before them, as in this case the rollers 
run the whole length of the axle. Faggoted 
axles are the best, as should there be a flaw in 
any one piece of iron, it would not materially 
affect the strength of the axle. In designing 
axles, the author osually allows a factor of safety 
of 8 or 9, in view of the many various strains 
which come upon it. "Foregathering, •· tba.t is, 
inclining the arm forward, which is supposed to 
cause the wheel to run ~a.inst the collar ins tead 
of the nut, interferes Wlth the f ree running of 
the vehicle, and is therefore not recommended. 
Tho resignation of Mr. H enry C. Adams, after 
five years' service as honorary secretary, was 
accepted, and Mr. G. T. Phelps, B.A., Stud. 
Inst. C.E., waa appointed in his stead. 

Application fol' Lettel'll Patent. 

• • • When Inventions have boon 11 communicated" the 
ntUDe and sddroea of the communJcattng party are 
prln ted tn t taltca. 
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2:>~,.928. Co"8TUUCTION of ScARV&II, &c., H. Thomson, 
London. 

25l924. PROJ&CTINO MOVINO 00JBCT8, T. W. Barber, 
JJOndon. 

26,926. HvPOCBLORlTE of BonA. M. Muspratt, E. B. 
Smith, and the Uoitod Alkali (;ompauy, Limited, 
London. 

25,926. PUR IIII&RS for ST&AM O~BATORS T. Sugden 
London. ' ' 

25,927. P&NS, G. Varley, London. 
25~,.1!28. FAST&NINO for LAB&LS and TAOS, J. Proctor 

JJOndon. ' 
26,929. BnmT (;ut"FJ, W. H. Y .;arron nod J. H. Fox, 

London. 
26,080. TAKINO BKAJ\INos, A. J . Bonu.-:c. &tmo.td, 

United ~tate~.) 
25~,.931. BlllDv&S, C. Horton and C. H. Bmdloy, 

Loudon. 
25~,.982. COAT nud VEST HOLDERS, D. W. Axone, 

JJOndon. 
26~,.988. FADDL& · WDULS for V£SSliL8, J. S. Torrell, 

London. 
25,984. RAIL·CLAXPS, J. M. Heulgan and C. W. Watt, 

London. 
25,985. !'\oN · BEJo'IU..ABLE Borru :s, J . Merlgnn, 

London. 
26,936. NON·REFI LLADLII BoTTLIS, A. M. Lcgmnd, 

London. 
251987. MAIL POUCI!KS, S. C. nod J. E. Reese, 

London. 
25,988. TROLLXYS, 0. W. Swanson, London. 
26,989. LAlliL BOLDER for LOOOAO&, C. R. Mitchell, 

London. 
25,940. SA DOLl!: CLII s for Cvcvcs, H. Mills, Birming· 

ham. 
25,94 '· ADYEBT191NO, P. A Gnnnchcau and L. Gnmotot, 

London. 
25,942. SBII'l>' BuTas, C. Johnson and W. Griffin, 

Birnllnghi\Ill. 
26,948. P.KOT&CTINO GLAZi n BRICKs, &c., J. Wobb, 

London. 
25,944. TROSII&S, S. A. D. Hardy, London. 
25,9t5. COMPOSITION for P.wtNO .lia..ooKs, W. H. Cowa.rd, 

London. 
26,946. A C&TYL£1>"11: GAS GJ:I-"11:RATOR8, H. C. Bill, llan­

cbester 
25,947. CYLINDERS for PRlNTII'O MACBlNSS, F. lo'riscb, 

London. 
25~,.948. CYLINDEIUl of VERTICAL MOTORS, A. H. Lncns, 

JJOndon. 
25,949. TIRES for V&LOClPEnE WREEJ.oll, A. Drucker, 

London. 
25,1l60. Foo HORNS, A. CtUDlllorl, London. 
26~951. ClOA RITTit·MAKJNO MACHlNI, 0. F. Zimmer, 

London. 
25,962. BOLTINO MILLS, ScRIENS, &c., H. Dlatr., 

London. 
25,958. STEI!CILLINO MAOBl 'Ill, P. Jenson.- ( F. H. Clm·J:, 

Unit.« Statu.) 
25~95-t. COYER I NOS for CYCLE FIANDLI!I>I, A. H. Glad win, 

JJOndon. 
25,956. DVNAMOlillBTEFS, W. P. 'fhompson.-{H. S. 

B/,•r>rthy , Rut• ia. ) 
25,956. MANOY.&CTU!IE of OATCAKE, R. H. Clnrkson, 

Liverpool. 
26,957. J3oeK'!, W. H. Cooper nod G. E. Gather, Liver­

pool. 
25,958. ToY, J . Robinson, llfanchester. 
26,959. JAWED CH OCKS, U. and 0 . .1$. Taylor, BirmJog· 

bam. 
26,960. ANN EALING MUFFLE FURNACE, W. G. Moore, 

!3irmingbam. 
25~961. B.KACKiml for ELECTRlO CoN DOCTORS, C. Pellenz, 

JJOndon. 
25,962. HYPOCRLORAT&S of ALKALIIS, E. S. Smith, 

and The United Alkali Compo.ny, Limited, London. 
26l~68. B VPOCRLORATIS of Al.K.ALllltS, C. L. l:liggin11, 

.111 . MllSpmtt, E. S. Smith, and The United Alk:1ll 
Company, Limited, London. 

26,964. CoLOURING MATT.&RS1 0. W. Johnson.-{K"alle 
antl Co., GeTmaJly.) 

25,965. COLOURINO MATTEIIS, G. W. Johnson.-(Kalle 
a.nd Co., Germany.) 

26,966. INDIOO, J. Y. JohnsoD.-{T/;e Dadil<lte Alii/in 
and Sotla Faln·iJ:, Gmitn••!l·) 

25,967. STOVJi:S, G. T. Epstein, Bristol. 
25,968. ACETYLIINE • STORINO APPARATUS, G. M. A. 

Claude, London. 
25~969. RoLLER B&ARINOS, J. A. W. O'N. Torrens, 

JJOndon. 
25,970. 0RNAM.ENTAL FABRICS, A. Briggs, London. 
26~971. APPARAT US for STIIRILI811((J, A. r:!. Barham, 

JJOndon. 
25,972. DRIVING MOTOR CAM, A. F. Spoonor.--{8. 

Battdry, F1·anct.) 
25t.!!?8· ANIMAL Fooo, C. JUDg, A. Brecher, and A. 

JUttel, London. 
25,974. lllA No•·ACTURINO CIDIIR, J . Imray.-{L<l Socit te 

Anonyme cUI Mati!•·u Coler11ntu tt ]JrotluiLf t ltimi•JtU' 
de St. ])eni• and]) . .d. Ro8mttitltl, Jl anc~.) 

25,976. CvcLss, G. W. Manson, London. 
25.976. SPOONS, W. Evans, London. 
25,977. WATEB·TODE BoiLERs, B. Blessingen, London. 
25,978. APPARATUS for MTRINOINO PEARLS, L. DOl!Ch, 

London. 
25,979. TREATINO ORBS, F. W. Martino and F. Stubbs, 

t.ondon. 
25,980. VALVE G.£AJI for BTB.ul EI'OIN£8, J . Drunloij, 

London. 
26,981. TUBES, W. B. Bcck.-{C. B/t,rJJ, France.) 
26,982. lNCAND&SCEliT GAS Bol\N&J\S, J:l . P . l::!aidbury, 

London. 
26~,.988. EXTRACTION of PR&Cl008 METALS, A. Ll\volx, 

London. 
26,984.. EXPLOSION MOTOM, P. Pichard, London. 
25L!IS6. MlrrllOD Of ELECTRIC IGNITION, P. Plclu!.rd, 

I.JOndon. 
25,il86. AOTOblATIC BRAKE for VIHICLIS, J . Mnrtl.u, 

London. 
25~,987. FRAMIIIO for CANDLJ: HOLDEIUI, C. E. Groen, 

JJOndon. 
25t..9SS. Pollu'll, J. Owynno and E. W. Sargeant, 

JJOndoo . 
25~,989. CoiN • lfRUD APPARATUS, S. Landsberger, 

JJOndon. 
26,990. NON·REYU.LABLB 8 0TI'LIIt3, W. Creasy, London. 
25,991. JAM, E . 0. Scott, London. 
25,992. WATER HEATIIM, G. A. Perram, London. 

9th. December, 1898. 

25,998. B11n R11:1T8, E. G. Pnyno, London. 
25,994. RACKS for Da111110 CLOTn&S, J. G. Bicks, 

Sheffield. 
25,996. DnACHAULE Mt:OOOAJID, F. W. Thompstono, 

Salford. 
25,996. BRACJU:r for CoAT Hooi!.S, R. Bockott, 

Shrewsbury. 
25,997. Ac&TYL&NB G&N&JlATOR, H. JoUett, DubUo. 
25,998. Tove, G. F. LUtttcke, Berlin. 
25,999. MArrR&SS FRAME, W. Ra.nkln.-{B. Wood/Jury, 

Cuba.) 
26t~· lJACiliLOR"s FRIIm>, F . G. N. Mills and 0. F. 

uirth, London. 
26,001. BRAOK&T forTRA. WL Orr as BoARDS, R. W. Lowls, 

Aberdeen. 
26~002. PNKOHATIC TtR&S, J. G. Surman, Hoallog, 

Llncolnahiro. 
26l~8. LAYINO PLANKS on SuJPs' D&cxs, T. Wallace, 

m.anchcster • 

• 

26~7. Loco)ton v&S, W. Mlmpson, W. L. Bodmnn, nnd 
JJ. H. Simpson, Manchester. 

26~. COOPJ..INO~, W. Simpson, W. L. BodmllD, and D 
11. Simpson, Manchester. 

26,009. 'fiB • HOLDINO COLL'&!, M. B. Kendrick, 
GI.Mgow. 

26,010. ARTIFICIAL I VOBV1 J . A. Doden, London. 
2U,Oll. L1r. ut1NO LAMI'll, R. J. Urqllhart.-(R. Ref, . 

AIC!Jtr, Gt'·many.) 
2(},012. TRAVELLING CARDINO ENoins, R. Taylor, jnl'., 
Mnnohest~r. 

26,013. DRAWING FRAMIS, J . McQuoon nod D. Bnrkor, 
Mnocho:~tcr. 

26,014. ELICTRIC STOP MOTlON for DRAWl NO FR.UIIIS 
J. McQueen and D. Barker, Mnnchcstcr. 

26~16. SPRli!O Fo K for CARRYlNO BICVCL£8, r . G 
llibbutt, Dlrmlnghnm. 

26,016. PRINTING MACHINES, F. Shaw and J. D. Athey, 
Stockton-on-Tees. 

26,017. GAME, L. M. 01\>&oo, Birmingham. 
26,018. PORTAJlLS GAB HOLDERS, A. 0 . Adllm11,n, 

Glasgow. 
26,019. VALVll: UNION for WATER CocKS, ll. Crane, jun., 

Birmingham. 
26,020. ELECTRIC SWITCU£81 ll. W. Cox, NottingbtUD. 
26\021. DusK for Collo8&T8, L. M. Silverwood, Ka.st­

elgb, Hnnt8. 
26102t. D1sc Waux.s for RAILWAY V&UJCLIIS, J . Baker, 

Sheffield. 
26~028. "REVOLUTION" INDICA TOM, J . H . Gibson, 

Liverpool. 
26,024. 'J'unoLAR PoL&S, W. W. Hlcbo.rdson, DalilalC. 
26,026. TAPER•:n 1'oars, W. W. Hlcho.rdson, Halifax. 
26,026. GALYANlC BATI'&Ruts, W. G. Hcys - (S. 

SillmiJeru, un; tcd ~tatu ) 
26,027. Tov TCAP01', A. E . Hat.ks, London. 
26!il28. lNTIRNALLV·STOPPKRED J:IOTTLE.$, A. E. Bald<.ck, 

.tjlrwiughnm. 
2u,029. FRAMES for V&LOCIPEDES, T. B. Sharp, Bir· 

minghem. 
26,080. l'ORTAllLB TA.NKS for OIL, 0. W. Gooding, 

London. 
26~08 1. LocKs for KNITI'INO MACUINES, H. Donner 

JJOndon. 
26,082. WauL TIR&S, T. W. Jones, London. 
26,083. CoNNWCTOR for ELECTRlC WIR&S, H. W. Miller, 

W. Turvey, and G. C. Weston, London. 
26~03-t. Al>'TI·VlBRATOR GAS FITI'lliO, J. D. Col bran, 

JJOndon. 
26,086. Cwn··CUTTINO MACBIN~, J. Wnlkcr, London. 
26108\i. CvcL& and V&BICL& BRAJUI!, F. J:lcauchnmp, 

London. 
26,037. REI!IOYI NO HosKS from 0RAJN, P. IlnkbmanofT, 

London. 
2tl,038. ELECTRICALLY OPERATING CLOCKS, W. B. Buor, 

'J'. W. Legge, ADd J. Tnbrar, London. 
2(1,089. WAT&R·TUB& BOILERS, J . S. and J. L. White, 

and A. Forster. London. 
20~0(0. l'OCKirf FOLDING ScBJ:W WRSNCB£8, C. Bacb, 

JJOodon. 
26,04 1. BoLDF.oiST l'JN for DRVlNO OBOONDS, A. Strom­

borg. London. 
26,042. GAME, J. Klnudor, London. 
26,048. LSARNLIIO MUSICAL r:icAL&3, Il. Woolley, 

London. 
26,044. BORN BOTroNS, C. Franze, London. 
261045. ATI'ACBINO lNFLATORoll to CvcLu, W. G. Hurst, 

Lon -ion. 
26.04\S. ROTARY ENOIN&S, W. H. Bond, Kingston-on· 

ThtUDes. 
26,047. RlDINO ATrACilll&NT for AGRICULTURAL l ltPL.&· 

HENTS, G. W. Babcock, W. B. Clnrk, and W. W. 
Redman, Klngston-on-'J'hames. 

26,048. SECORlNO PoMP to BICYCLE, R. W. Smith, 
J:lirminghnm. 

2610t9. .UALL BOTTL& STorP&RI!, J. Eoyboldt, 
London. 

26,0[)0. CORI-'ICI! PoLES for Wri-'DOWS, J . Snugg>.t, 
London. 

26,051. TOY, J. T. Lawrence, London. 
26,0S2. Pa&v&NTINO Borru RIN'I J..Ll~O, 0 . H. JonOf", 

London. 
26,058. W ATKR GAuO&S, G. H . Jone1:1, London. 
26,064. BALL and RoLLER BIIABlNOs, J. roomnn~, 

London. 
26,055. ST&RIL191NO APPARA rus, T. F. A. Loclorc, 

London. 
26~05ti. CoL~· FR&KD APPARATUS, E. P. Rices nor, 

London. 
26,01>7. DRYlNO A.PPARATOb, W. P. Tbompson.-{P. J. 

Ro!aen, Gernw.ll/1-) 
26,058. W AOONS, R. Glll, Liverpool. 
26~,.059. Oxro&S, C. S. Brndley and C. B. Jncobs, 

Liverpool. 
26,060. SoLU11LB SALTS, 0. S. Bradley and C. B. Jacobe, 

Liverpo::>l. 
261061. ANTBRAO&N&, 0. S. Bradley and C. D. Jacobe, 

Liverpool. 
26,062. PouSBlNO or GLAZl.NO LUTil&R, F. Broldcn­

bacb, Manchester. 
26~_068. Swi TCH SOARD for Us& with SloNe, W. A. Oent, 

.tjlrm inl(hnm. 
26,004. l118J:RTINO MATI'&R in PRINTlNO PLATES, J. 

Cowley, London. 
26,065. l:l&ATJNO WAT&R, ~niche, Limited.-(£. Maich•, 

France.) 
26,066. BROWN POLVAZO DYISTOYF<I, 0. lmroy.-{T/,e 

Farlncer~ ..:orntal~ M.:i~ter, Luciu&, 11nd Briining, Ger· 
many.) 

26~007. KL&CTRIC LAMP, H. C. Gover and C. F Proctor, 
JJOndon,. 

2(} 068. GLOW LAM PS, Siemens Drotbcn! and Co , 
Llmltcd.-{Surrn:nl and Baltlke .dktiengml/~rluift, a .... 
many. ) 

26,0tl9. Two· WH.U Li n V&UICLIS, W. Dickson, 
London. 

26~,.070. PRoooctNO PRU.'TEO Mo~.rrxR, J. F. Duke, 
JJOndon. 

26~,071. Mn.u. Boxu, F . A. Wnlkor a.nd J . Dako•, 
LOndon. 

26~,072. PERAMilOLATORS and l\1A1L CARTS, J . Allht ·u, 
JJOndon. 

26,078. TRANSMITTlNG ELECTRICAL EnRoY, A. F. HilL!, 
London. 

26,074. Eucrtto·MOTOR~ A. F. Hllls, London. 
211,075. FllRIUM, A. F. Jiills, London. 
26,076. EXPLOSION ENOINll:s, R . Edwo.rde, London. 
26,077. CASH TILLS, B.. Dnvidson, London. 
26,078. A.ov&RTIBI I"O APPARATUS, R. von Scbarrcnhorn, 

London. 
26,079. CvcLA, R. E. Phillips, London. 
2!)~,080. WR INOINO lllACHI NIS, J. B . nnd T. B. Kl.ng, 

LOndon. 
261081. S•~ELLS for H1ou EXPL081VS8, L. Onthmann, 

London. 
26~,.082. WORKM&N's TlME R&OORD&R8, W. lo G. Bundy, 

JJOndon. 
26,088. 1'&NT PoLIS, G. F. Beyt6, London. 
26~,.084. MACBJNIS for CurrJNO Cnuv, A. Dybnll, 

London. 
26~,.085. ExmurTINO MOVINO PIOTORI8, C. Raleigh, 

JJOndon. 
261..086. M&A>'IS for GRllfDlNO TooLq, N . Dcdtick 1 

LOndon. 
261..087. A CLlP for RAZOR STBOPS, &c., J. PCJ)pcr, 

JJOndon. 
26,088. C¥M&NTS, D. M. Sutherland, London. 
26l089. fJRN.UUNT81 W. &ndors and G. E . Seymour, 

JJOndon. 
26,090. CvcL& Tnu:.s, E. Appcrly, Stroud, Olouccst~;1·· 

shiro. 

10tll December, 18118. 

261..091. MAOllL~IS for OASTINO Tvn, H . E. Mou\1 
JJOndon. 

261..092. A.RillATURM for DVNAMOS, A. G. G. Cumming, 
LOith, Scotland. 

• 



================~=================================================== 
26,0!1~ . . CLIIANING L AT&X1 T. Chrlsty.-{J. JJ. Hart, 

Truu<Uld.) 
21l,094. BRAKES for BICYCLES, G. A. Pnrkin, Shotton, 

Flint' ht ro. 
26,09S APPLIANOII for F ASTKNINO DooTS, A. 1\fnrshnll, 

Brutot. 
23,0.)6. BRAKe, B Filmor, London. 
26,097. C1..& •NLNO tho I ·•TERJOR of PI PIS, G. F. Resto. \I, 

lo'ldon. 
2'1,09S. St•\N~E&, S. P. Bowen, 0. Graham, and W. 

Smith, &Utdlesbrough. 
2\l.OO'l. MII.-NS for PtluDUCINO PATT&nm<, 0. St. L. 

Davies, Manchester. 
26,103. A ovocotn.uso Tov, W. H . C. D. Chnrity, Man· 

ch ester. 
2J,lOI. BonLI Srorr&R<J, E. Sch'>los, Manchester. 
2.>,10~. C\'OI.K F>~RKi, J.D. Dunlop and J. B. Dunlop, 

jun , Dublio. 
26, 108. PH~ r .. r ~AKIN,) GOt.F BALLS, W. H . Smith, 

dmd!ord. 
2ti,10~. P'IRII·II:SCAP&•, W. :\1'\d J. Jt\Ck, Glnsgow. 
2o,l0.). VALVIJ for l'NII:UMATJC 'f 1nxs, J. F. Brown 

Mnnchester. ' 
23.101l S,\f'&rv L\MPB for Mt:orKR1, A. Howat, Man­

chester. 
26,101. FLEXIBLE L ' oo&as, J. H argro:1ves, Faro· 

w >rth·ln·Widnes, Lanes. 
2),103. MANORI:·DISTdtBOTINO D&VICII, J . F. Witthold, 

Gla,gow. 
23,10.1. OP&RATI NG Bot.TS, A. Brown nod H . C. Pruce, 

Birmioghaw. 
l!llliO F MTIINI-JO STAIR R?os, W. J . and T. Dobbs, 

Wol verh'I.IUpt?n. 
26,11 1. Cor<~. '1'. Pllrry nnd Son, Llmltxl, and H. 

Garner, Wulverhampton. 
26,112. Rt VCT.i, J. W. Wailes, L\verp')()l. 
26,118. MAlt. CART.i, TltO Por.lmbu1 •tor Mnnufozturlng 

Company, Llmlt.ud, Ulrmlnl!'h'\Ht. 
26,114. BKAK&~ for Brc-vcLEs, J . M.Ulsnnd G. J epson, 

Sheffield. 
26,11!1. S\llli WI~:>'l)()W FRAMSS, C. W. DavenpJrt, Man· 

chc3ter. 
2o,ll6. UALVANIO BATT&RIES, w. 0. B eys -{.s. Silb r· 
~rg. U"itd Statt1.) 

2u,117. PvRl'ADLK ::!ANITA&\' URINAL, H . J. Barratt, 
Cnntorbury. 

211,118. Mow1"'0 liACUINII FRAX~. A. C. Arter, Cantor· 
bury 

26,119. Cv.:: c."! T IRES, J . Telford, M'\ryport, Cumbor· 
lani. 

26,120. WOOO·BORI NO MACBIN&!'1 J. Whittle, Man-
cho.~t~r. 

2J,121. PA<;TE for STATIO:-IIR\' P u RPOSes, J . H . BlgnoU, 
London. 

21), 122. ENVEWPE~ E . M. M. Whltchou~, Blrmlng· 
ho.m. 

26,123 Pttoouc1so Pons LKAD Ox1os , n. Bavor, 
London. • 

21), I 21. dTBAM GENIIRATOR, J . Judge, N eWCMtlO·Oil· 
Tyno. 

2o, 12(;. CotN·t'RIIIID APPARATUS, T. H arrison, NOW· 
eo.stlo-on· Tyne. 

2t.i, 12tl. AcriON for P&NCILS, E. Murrlo.-{0. Ungl(ul:, 
GtriiWIIIf) 

26.127. Ct.t P for P OMP!! of BICYOLES, &c., A . R?l!e, 
London. 

26,128. MACntNE for S&WL'IO STose, E . Rhodes, 
London. 

2o, 129. Fc.OftHso APPARATus, B. F. Standing and C. F. 
Dixon, Loudon . 

26,130. MA081Nll fvr WASIHNO WOOL, H. 0. Longsdon, 
Kolghloy. 

2!1,131. ::IUI'PLYI NO AIR to Cvu110sRS, T. w. Marshall, 
London. 

26,132. ::IBAIIP&NI!R for SciSSORS, C. H . Marshall, 
London. 

26,183. UANOLII BARS for VEt.OClPI.DE!l, D. N. Tbomna, 
London. 

26, 13 1. Oura.tNING H 1011 TIMP&RATORKS, F. J . Borg­
mnnn, Loudon. 

2o, 1S!I. TRIATM&l>'T of RAISINs, J. G. Gibson, L \vor· 
p:>el. 

2li 186. ELSCTRICAL MEASURING 1NSTROlfL'IT1 K. 
Lehner, Liverpool. 

26,137. B ROOCU FASTIINING81 A. R. Connop, London. 
26,188. CuMBINI':D Dt:VIOK for H oLDING Goons, G. Et18t· 

wood, London. 
21l,189. F AST&.S£RS for 0ATt:S1 W. N. Rowell and A. 

Dell, London. 
2t:,l40. PUOTOORAPD IC CAIRIWl, T. E. Meadowcroft, 

London. 
26,141. WA&BINO UoKE, J. E. nnd E. L. Joselln and M. 

B. WUd, London. 
26,142. LooMs for W&AVINO, F. W. nnd B. Franklin 

and J . Clark o, Birmin'-hnm. 
26,143. SOAI't'OLDINO, P. 1'. L . Toolp31 London. 
26,144. PaoPr:t.wNo VELOCIPI DJI:S, A. H . P . Blunt, 

L'lndon. 
26,145. CONTINliOOB·CUR&ENT D YNAMOS, A. 0. Borry, 

London. 
26,14G. KNIPl! SBA&P&NEa, J. Smith, London. 
26,147. TOOL· GBINDING APPLI.A.'IC&, H . ::1. flsloy, 

Loudon. 
26,148. MJcuAt.ISM for TRA.NSlHSSION of Pow1a, A. M. 

Crnlg, London. 
26,149. RI:OULATINO tho POSITION of PROJECTH.ES, Tho 

Joint Stock Compnny nnd A- Totto, London. 
26,1!10. CLI:ABINO DEPOSITS from tho MoOTos of 

HABBOUF8, W. Critchlow, London. 
26,1!11. WINDL.'IG FABRICS on CARD, 13. J . B. 'M IIls.-{A. 

Dau"trgnL, Franct.) 
26,162. LIQUID Mrrsas, C. D. Abel.- (La Com. 

'(Xl{!'llit Om-.ta!e du Co1npteura ( Sociitt .AnMyme], 
Btlgiunt.) 

26, 158. TELEPHONic AJ>PA&AT'Os, Slemons BI'OII. nnd 
Co., Llmltc:I.-{Sin!Un4 and Haldtt Al:ticngudl4chaft, 
G(nnany.) 

26,1!14. lhATINO, D. 'Dichornoff, London. 
26,165. INCANDESCENT GAS l:lU&N&II.81 W. H ookor, 

London. 
26,156. 'fAROin'S, R. H nddan .-{C. CfuvallU1'1 M. Lall~· 

?R(nt, and B. CcuUt, Fronct ) 
2a,167 . .EXTRACTION of ROBBER, J. do la Frcsnnyc, 

London. 
2!1, 168. SWITCH for CBA.'~OINO LIOBTS, W. L. CnmpboU, 

Brighton. 
2G,169. CUAl N WBE&L, W. and A. Robertson, Man· 

chostor. 
26,160. CUAISs, J . Wo~ts.way, L ondon. 
26, 161. CoTTER PIN DRIVIRforCRANKS, W. H . J . Grout, 

London. 
21l,162. BRAZ&L.ISS CYCLE F n.uas, J . J. Underwood, 

Birmingham. 
215,163. SPRING MATTR&SSES1 H. de Stedlngk, 

Londl)n. 
2ll,l6~. R CSLSTANCB SWITCH, C. B. Callow and J. Eck, 

London. 
2o,l65. Tun,; MIASUR""'• R. T. nnd J. G. Glover , 

Londou. 
2t.i1161l. 13RAK& ArPARATU8 for Stllf'81 A. E. Scrby, 

London 
2o,167. CoLOURLNO MATTI!R, H . n. \'id!ll, London. 
26,168. CowoRINO MATTII:R, H. It. Vldnl, London. 
26,16!1. Co:-ICL..,TRATISO SULPUORIC AOID1 J. L. Kessler, 

Loncton. 
~6,170. L&TrER • OAR081 R. Davis and B. RoWiill\t, 

London. 
2tl,171. P LIJOOINO 1t£AT11&1At. for TUTU, A. Biber, 

London. 
26,172. CASTORS for F oRNITOR&, W. P . Spooner, 

London. 
!!) 173. P l ZJ:Lt;, E. Eckonstoin, London. 
:lo,li4. C•o \R£'I'T&·MAK INO MACH IN&, W. 0. P edel'!'l()n, 

L. Ad ler, and P. N. H olllt, Londou. 

121ft Dtctmbtr, 1898. 

26,liG. Aovt.RTlSINO D&viCE:s, A. It. Betu, London. 
26,176. fsJ&c rORS and WATER ELKVATOII.S, A. a. Sm ith, 

X ottlngbam. 
26,177. CocKs and VALVII8, A. H. Smith, Nottingham. 
26,li8. CoRSETS, C. L. Reynolds, London. 
26,179. R tNO JoiNTS for FLANOE:S1 J. E. Slack, 1t1Rn· 

chCitor. 

-

26,180. BILLIAJU) Dr.-ACDA8Lit APPLIANCES, J . w. 
Voon, Stroke·On·Trcnt. 

26,181. Cvcu SUPPORT, J. Attridge, Bournomouth 
.Eo.st. 

26f.!82. AsoPITJ for FmKPLAC£8, C., F., nnd W. R lloy, 
J:mrnloy. 

26,188. CoOPLISO LL'IIt1 0. F. Nicholson nnd F. Moss, 
Gront GriJDSby. 

26,184. C\'Ct.l! BACK Fo&K END AD.Iosn~&NT1 B. 
Gorton and T. 8. \'nrdloy, Coventry. 

26,186. V&HIOLE W utUiiJ..Ij nod 8CARJNOS1 R. B. U oUI· 
weU, Liverpool. 

26,186. ST&A:II·COIIDII:NSINO A PPARATUS, J . 1. Bookor, 
Loods. 

26, 187. S&Lt' ACriNO Mo u s RINO FRAMES, J. Seville 
:md R. Clegg, ltanchester. 

26, 188. Sri NNtNO MuL~ s. J. D. Whito, Manchester . 
26,189. A u roMATIO ::lr&&c:u IliJ..:c roR PuMPll, .E. A . 

Chnrtors, Plymouth. 
26, 190. TOBACCv P 1P" C-&AIIE-\1 A. W. &le, North· 

nmptou. 
2o,191. .ELICTRIC SwrTCBB)AROS, E. W. Cowan and A 

StU!, !:lowden, Cheahiro 
26,192. Cvou Srato:Rtso LoCK, P. Spencer, Liverpool. 
26,1118. Slti.URLNO CvcL.& thNDLK !JARS, P . Spencer, 

Liverpool. 
26,194. AiooLDrN.J So;Kt::r Prrcs, &c., F. H erbert 

Durhtlm. 
26,195. Clllii:MATO::JRAPntC APPARATUS, J. E. Thornton, 

AI trine haru. 
26,196. CIN&.I!ATOORAPH c P1croRES1 J . E . Thornton, 

.A.ltrinchnm. 
26.197. LtTUOO&APmc M<\OB.INIS, H . Erskine, 

Gwgow. 
26,193. LoCKL'IO D&\'IC&S fJr ~OTS, H . R. Walker, 

Liverpool. 
26,199. SORI"ACE Co:-rDINSSRS, W. B. Thomp30n, 

Ouudoo. 
26,200. PRESK&VING E.uoos:s&n DssiONB on P ArsR, 0. 

Bnthgnto, Gwgow. 
26,201. B ONO for C lSKS, N. F. DJbroux, Glo.sgow. 
26,202. PN&U~ATIC TIMES, J. Brvoker and J . Cruiek· 

sb'\nk, London. 
26,203. CVCL£ VRIVINO Gua, J. Brooker and J. 

Crulck8hauk, Loudon. 
26,201. lo& and ::l.~ow V&BICLs, V. Scesor, United 

:States. 
26,20J. ~M >K& FL(IIS1 J . I. Bruce, Low Gosforth, noor 

Newcnstle-on·Ty .. o. 
26,206. VAPORISI Nil OIL for OIL E NOINII:S1 H Austin, 

Wol verhampton. 
26,207. I)O RTAIN HrNns, L. J. Steele. l ondon. 
2ti,20S. J OINTINJ Ptt'0:$1 H . and Yi. Jlltirk, Cumber· 

lnnd. 
26,m. ACTI'OMATIC DOSTLBSS COAL, a . R. Reynolds, 

Ontario, Canad.l. 
2!1,210. ELKCrtUC MOTORS, F . O'C. P rlnco, London. 
:.!6,211. WIAVINu ::IIIUTfLIS, W. C. PnCIItley, Pudsey, 

Yorks. 
23,212. B&NOL'IO METAL Tunas, G. Chl.sh?lm, jun., 

GlAsgow. 
26,218. BOAT, G. Davis, Abcrystwytb. 
26,214. Et.&CTarcAL F oRNAO:Z, J!:. H. Phillips and W. H . 

Bmy, Leicester. 
26,21!1. ENKICUl~O GAS&B by AO&T\'Ll!t."&, w. J. Rod· 

woU, London. 
26,216. ~LASTIO MooLDINOS fo>r F woRS, W. Houbon, 

London. 
2o,;hi. APPLIANCI for MODEBAT&LY H&ATI N01 K. W. 

J:ledgos, London. 
26, ~IS. .HIIARL.'IO:i for BowL C&NTRI81 W. and J. 

Partington, London. 
26,219. SP&.&OEI·Rio:CORDINO APPARATUS, J. Y. J ohnson 

-{Til' A IJUrical~ OramopM)l( c.o1npany, United 
Swtu.) 

26,:!.0. C'vcc.s CRANKS, J. Turnbull, London. 
26,:!21. INCAIIDIISC&ST Ga.ll MANTL&:i tr. and M. L. 

.Mi88ire, London. ' 
26,22~. CoMIIINATION FunNITORII, L. Wolz, London. 
:.!tl,UJ. WBEKLS fur V>CIIIUL&s, ~. damol.t, Lood.JU. 
26,2:!1. AOTO:IlATlC flMLWA\' SIGNALS, c. de M. da s. 

LobO, London. 
26,22!1. CANDLESTICKS, W. IAmgbridgo, Doncaster. 
26,22\i. Sr&AW J:IAT, L Oelaunay and A. Gnrde, 

London. 
26,227. PROPIILLINO BOAT3 nod V&SSII.LS1 W, Whlto, 

London. 
26,22 . Cvcc.s~, S. B. H IU a'!ld F. W. Scllroeder, 

London. 
26,229. i'ABT&.!<"'NO GLOvKS, E . C. Vaudrey, London. 
26,230. Powaa GusRATINO MACBINE, C. Bondiok and 

F . t:!levors, London. 
1!6,231. BANDAO& for fNJORED L IMD8, E. Kohlmotz, 

London. 
26,282. HAlR Cows, R. Charlton, London. 
2tl,2SS. BOOKBIIIDINO, W. (.), Leeclunan, London. 
26,284. PAP&R, W. C. Loechroan, Lond.,n. 
26,2J!I. lll:ooLATit-O Dt•••o ' for GAS tSUaNOCM, W. Knopf, 

London. 
26.236. VALVES for PNIIIUMATIC T1nu, E. F. Pickitt, 

Buffalo, New York. 
26,287. G&NXRATL'IO ACCTYLIIN:Z GAS, D. J. vnn l!mng 

and F. W. H nrker, London. 
26,288. VA.LVIIS, The Economical Gna Ap(IQJ'atus Con 

struotlon Compnny, .Lim ited, and A . J. Pnyne, 
London. 

26,239. ELl!CTRIC M&ASORINO INSTRUW!NT81 J. Wottor. 
-{Tiv JJiu:tri.:·itJiu Al'titnfftlttl<!Cita.ftt-ormal• &:ltvd·tl't 
al\d Co., Gumany.) 

26,1!40. MIITALLIC P1r1s, R. A. Lowe nnd H . Line, 
London. 

26,24 I. VILOCinDES1 0. P. Mills, London. 
26,242. B ALANCINO WI NDOW dASaES1 G. M111111oy, 

London. 
26,243. B OTTLII STOPP&R and CAPSOLII:, J . S. Bnn, 

Londou. 
26,2.oi4. STEAM 0ENERATORS1 J. Brc.otnn, London. 
26,24!1. MA P H OLDERS, C. M. tuart, London. 
26!.246. PERCUSSION 1'A OL&1 it. F. nod G. A WnUor, 

LOndon. 
26,247. H KATINO D&\'101181 W. P. Thom}lSOn.-{R. Todt· 

t<TIIIann, Gtnnany.) 
26,248. t:!TARTL.'IO SwrTCllES, J. W. Glbbe, Liverpool 
26,249. RoDS of E XPWSI\'1 lliTII:RIAL81 a . Maxim, 

London. 
26,2!10. AarouATIOALLY D&LlVItRt NO Luwms, A. E. 

Phtlro, London. 
26!.261. Et.KCTRIOA.L TRAN6YORMIIRS, 0. T. B lttthy, 

LOndon. 
26,2:12. PaliVIt.!<'TlNO AIR ll11C8DLNO In Tll'BU, G. H . 

Buckeridgo, London. 
l!6,2S3 COKINO, ll. l:lruock, London. 
26 2!14. MA.'ITLES for G4ll LIOBTL~o, W. H . A. Slevorts, 

London. 
26,2f>S. LAND·OOLTIVATINO h tPLEI>l&NT81 1'. C. l),vby, 

London. 
26,256. T R&ATINO P«AT, W. F. Browno, London. 
26,2(;7. It i~>ULI\TINO I)•H'II:RXS-.E of l'.>TE.I\TtAI., L. do 

Coin cy, London. 
26,258. OP&NK!l for Tuo~NKD 0001>61 T. J . Turne1· and C. 

.tlindlc, London. 
2(),2:1!1. PRODUCTION of D voMU\'ANIC ACID1 J. Diwb, 

London. 
20,200. NtCt..IL ALW\'111 J. Pntrick, London. 
26,261. PABA.~ntN&, J. Y. J ollnoon.-{C. P. Bo;.J.. 

ringtr and Sot/til(, GtnJUtn!f·) , 
26,262. Coi-OUBtNO MAT'fRBS, J. \ . Jobnson.-{Tftt 

Budi~cltt .Anilin and Soda Fallril:, Gt~•lottmy. ) 
26,263. PRIIoV&NTl:SO EROSION In Gu:ors, J:l . Mnxlm, 

London. 
26,26 ~. ACTOATISO ACTI'OKATIO MACBINIIS1 C. Ramspock, 

London. 
26,266. I N~'UIII NG T£A 1 H . F. E. H nrrlil, London. 
26,26tl. C\'Ot.ftS, C. W. A tkinson , London. 
21l,21.ii. U.utPINO .ENYIIWPIS, C. von Konltz, London. 
26,268. T l &&8, C. H . Guest, London. 
26,269. CoKE OvEN, B. l'oettcl·, Londuu. 
26,270 EttltCTLNO ::IMOK&LISS Co~tllUbTION, A. KOOpiJO, 

London. 
26,271. COMDINATION DRAC& and BtTS, W. H . C. U nrri· 

son, London. 
26,272. Suoonv MILLS, U. Kohllilffol, London. 
26,278. AUTOMATIC GAS IOt.'lTitl\1 C. F. P. dtandobach, 

London. 

26,2i4. TlliPL&T for DRILLINO Sc.UPIRS, L. 01'0bS, 
London. 

26,276. J AR H oLDK&, A. Saunders, London. 

18th Dtccmbtr, 18118. 

26,2i6. 1'ROU8&B BIUC&S, H . Wlthors • I an<:aljhlrc, 
Stockbridge. H ant.ll. 

26,277. OLIO& \ 'AL\' 1 RIL&ASII:R, P. Buckley, 0. H olmc11, 
and a . Hemingway, Lccd.~. 

26,278. POTATO CL&AN K&, J . H . J ohn11on. Car!illlo. 
21l.279. P1 PK J OINT nnd CoUPLINO, D. Andorsou, 

London. 
26,280. d OTTLE, C. E. Curumins, B l.shop Aucklund. 
2o,281. CALCOLATINO PUOTOOD.APTIIC Jl:XPOl>UBE:S1 A. 

Watkins, H cref"rd. 
2!1,282. CnABRtNO Fo&NACS, G. I. Cree, Dublin. 
26,283. SecoRINO 1tRZS on WauL Ru ts, A. T. Collier, 

Londun. 

an cyo htlving ono edge co~tnteted with an inclined 
plano, of tho bandlo ti Inserted through the eye of tho 
tool :md con"tn•cted at the edge !:ICing tho nrorC8aid 
inclined plano with a lonllitudlllill conc.'\Vod odgo E, 
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26,284 0 1SINF&CI'INO APPARATUS, J . Lee, Now Ferry, 
Cbeshlro. and the locking pleco C Inserted through lito !'S'C of 

26,28!1. SwiTCHES, S. H . and H . W. Heywood, .. an-, tho tool and formed at Ita oppo3ito odgc.~ re.-pc..:th·cly, 
che•tor . with tho COn\'eX fu.ce F aud taper a . the C\111\'0X f.oce 

26,286. REVOLVING RIDDLES, D . Gillies, Bonnybridgo, of the locking piece fitting tho COnC.lved odgo uf tho 
Stlrling>Jbiro. handlo, nnd tho taper of 83id locking picco fittlu~r Ute 

26,287 MAUSSER R•Pt.lll, n. M. Ramirez, London. inclined pluoo of tbo oyo In the tool, all sub~ttllltlo.lty 
21l~.~ss. MII:CBAt.'lC\L t:!TOKIRS for FussAC£8, J. F. Pool, as described and shown. 

London. 
26,289. AUTO.VATlC LooM u KNOCK·Ot'l'" MliCCBANISM, 61 1J48. A PPARATUS t'OR ELSCTRICALL\' l"oATt'n 

J . W. H ill nod E . Bo.rdsley, Jl{nnchcstor. WIRII, IV. S. &ur1o1t, Lon®n, Bli{Jiantl-ht.J. 
26,200. STOP VALVIS, J. fiodk:inson, Nottlngho.m. D<ctnlhtr 24th, 1897. 
26,291. CUT·OOT Lrrr~Jas and FtOURES, J . y, Johnston, Cfaim.-An npparatus for elcctrolytit'nlly c'>atlog 

London. wiro. consisting of 1\ tonk for containing UH olcctro· 
26,292. DAbBING MOTJ0:-18 for COMBINO MACI'IINKS, J . E. lytc liquid, an upright Insulated fmmc arrt~ngcd tll bo 

Stephenson, Bradford. }Xlrlly immersed in 831d liquid, a J)lumllty • f pttUeyo 
26,293. Baoszum MACUI~:>'ll, F. G. J ob. E . Marllion, 

and J . A. Hunter, Bmdford. 
26,294. ATTAOBI NO HARNESS WEIOQTI! to WIRE MAIU'1 

J. A. Greenwood, Brndfor.i. 
26,295. STU RrNO LOCKS for VEI.OCIPEDSS, B Yatca, 

Coventry. 
26,296. MINltRS' TOK&NS M. McDlckeu, Glasgow. 
26,297. FA.'ILIOOToOWSL'IO APPARI\TOS, G. F. Nowman, 

Blrmlnghnm. 
26,298. Evas for H oES, F. Pnrke~, Birmingham. 
26,2911. F uRNlTOR& IJ.U.TORS, J . Cooper and F. G. 

Ben8ly, Blrmingho.m. 
26,800. LBAD TRA \'·MAKLNG MACB INJ:S, G. Thompson, 

Edinburgh. 
26,301. FRONTS, T. C. Fawcett, H Alifax. 
26,802. A PPARATOS for Co&& INO BoTTLes, G. Bowen, 

Keighley. 
26,803. LITI'KR FrLES, P . Speocor, Dirmingbom. 
26,804. Tmss, W. T. Shaw, I. W. Uoothroyd, nod A. 

Sydenham, Loudon. 
l!6,30S. MABINit PsoPIILLKRS, G. Gay, London. 
26 806. ATTACBXINTS to Buov LUIPS1 W. T. Purrott, 

H ull 
26,807. PAOKLNO CASES, H. H. Macauloy, Glasgow. 
26,808. MKA.NS for P noP.tLLlNG CYCLXIl, W. Goodlet, 

Glasgow. 
26,809. GAS MOTOR fONITJON TI1B111 A. E. Hocldord, 

Birmingham. 
26,810. DISTRIBUTION B OABDS for ELECTRIC WIRIN01 

G. A. Clark, W. Mc Aulay, and J. A. McLaren, 
G!Mgow. 

26,811. PCTROLBOM ENOIN&S, R S. Blackwood.-{0. H. 
Rogtra, South .(friM"l &publtc ) 

26,812. CoPFTNS, J. Murray nnd D. McGregor, London. 
26.818. LITHOORAPBIC TRANSF&R PAPIIR1 C. H. Voole, 

London. 
26,814. SA&O Locxs, A. J . Boult.-{ T. .&. Steww, 

Unit((}, Statu ) 
26,8Ju. BALL BuRrNos for E L&CTRIC MoTOM, J. M'. 

M•trphy, London 
26,816. t:iiiii'S' V&NTlLATORS, R. 1'bompson1 S. J . 

Glovor, and J . Porter, Newcastlo-on.Tyue. 
26,817. Covi.RS of Joos, M . Stem.-(<.'. Ka!wr, Oo·· 

ntany.) 
26,818. f:!LIDINO BOLTS for DOORII, J. Mny, London, 
26,819. WAT&R TAPnnd FILTE&CoMlltNKD, H. Bnrmud, 

London. 
26,820. 1-'oLDl NO MAClllNI8, F . H . Wendt, London. 
26,821. CvcLINO SKIBT111 E. and G. Slatter and G. W. 

Richardson, London . 
26,822. lhouuTINO tho Dn't'&RKNO& of PoT&NTIA.L, L. 

do Colney, London. 
~6,828. F8I0081Ft0 E UCTRO SPRAY, E. S. D'Odio.rdl, 

East Croydon. 
26,824. Voun LJSJ:J\8 of METALS, E. S. D'Odinrdi , East 

Croydon. 
261825. E LICTRODIS of DEEP l'IINKr&ATION1 E . S. 

D'Odlardl, East Croydon. 
26~26. AO!.CISS BILLS nnd lh.&CTROLVSERS, E. S. 

.u'OdJardi, Eo.st Croydon. 
26,327. E L¥cr&o fNUAL&RS and NASCB~>'T OzoNs PRO· 

DOCIIR.S. ~. S. D'Odlardi, Eo.st Crvydon. 
26~1!8. ELSCTRO VAPOORISliRS and 0ZON18ERS, E. S. 

.u'Odillrdi, Eust Croydon. 
26!.829. BAIL for PAILS, s. R . and H . R. Docking, 

London. 
26,88Q. VICKS, H . B. Bryan, London. 
26,881. t •oLDINO RACKs; H . II. B. Rust nnd J . 

Du ph!rris, London. 
26,882. MATCU, W. P. J ones and H . M . Bote>~, London. 
26,838. N1w GAllE, H . Theobald, London. 

SELECTED AMERICAN PATENTS. 
Prom tM United Staua Pattnt·o/1« 0/11cial GautU. 

610,946. W ATKR·COOLINO D&VIC'K, W. P. Niebling, 
Cinl'ir1n«ti, Olow.- Filcd Dtct~nber 2Sr·d, 1897. 

ctaim .. - ln a devico for cooling water, the combina· 
tion of n numbor of pons htlving porfomt«i bottom8, a 

(61 0 S46.l 

' I 

water pipe dischnrgtng into tho uptXlrmost p:\n, n 
contnll upright shaft on which thoy ntc supported, 
ono below lhc othor with t\ 8JXtCO bctwoon thom ond 
monns to rotnto so.ld shaft. 

61 1J>92. MKA.NS •'On SKOURINO ll&ADS 0~ AXt.:!i1 
.tLuntea.s, &c., TO TH&IR HA Now.:s, P. .Ba.l:t1·, 
Cau{lttld, 'f'ict(lria. -Pil«l Pehruary ?tit, 1898. 

Cfairn.-Tho com binAtion with a tool provided with 

circulnrly arranged on tho insulated !rome, an anodo 
outaido the circulnr pulleys, an auode loc;~oted lu 
the s poco within the clrculnrly ·arranged pulle1·~. 
Rod n cathode connoetlon alTI\Ugod to contact "itlt 
the wiro coiled about the pulloys, substnntlnlly lilt 
described. 

611 ,206. Rocx B&SAKSR AND Cnusun, J. ll. /oln,:ltt, 
Dcnr(l', Colo.-Pilt<l Jt•m 22ntl, 1 '!17 • 

Claim.- In an ore pul"eriser, the combination or two 
rock shnfta, one located nboYe tho other, two pulvor iJ<lJ 1: 
plnte8 or j11WS h.'\\'ing their extrotJiitles movob\y COli· 
nee ted with sa.i.d shafts on opposito sides, tho ex· 

[611,2051 

tremitles of tho two jaws enpglng the sruno sb11ft 
lying In a horizontal plnno pnssed through the ~>hllfc to 
ono sld o of its centre co·opemting pulverising pt.llC/1 
located in suitable proximity to S.'\ld jnws, nud 11\llt.· 
ablo moons for opomtlng the rock shl\rts. 

611 , 614. DREDOISO DaA.01 J Btft•artu, ]\' t• !'or{·, 
N.l'.-Pol(d Mnn'lt 2ht, l 9 . 

Ciaw1.-0n a su.:tion ~ng drng tho clo~>gntett 
under·thrust shovel 6 having tts I'O:U' end att..1chod 111 

the lower lip of tho mouth o£ tho dn1g, whereby lhu 

[ 611614.1 

materials to be olevatoo tiro seeurod b•foro they como 
within mngo of the suction of tho d.rng, o.s and £or U10 
purposo set forth. 

61 1 , ~32. JACK ScREw, T. Coughlan, Chicago, /ll.­
F•ltd March 7tlt, 18118. 

Cfairn.-ln n jack ecrow, tho combination with n 
shRn k oxtornnlly throadod nnd n slcovo to roceh·o ~<alii 
sb~k nnd lnte~ally threaded, of b:lll.s adnplod tu 
proJect tlnrtially toto 8:\ld threads of Mid sloo•·o and 
shank to Corm n connecting thro.'\d between the Slime. 
nnd ruenns for I'Cmoving und re·ontoring 8:\ld balh:. 

betwoon s \!d t~Lds duriug relRtl•·o movement of 
at1id shnnk anu llioovc, wrupri:<lug a IX'-""'8'0 ct m· 
municatlng with tho ccntml opening iu at•id sloovc tot 
the points of torm!Ul\Uon o£ tho tbt'Ol\d thoroln, lltllll!e'­
on Ot\Ch 11ldo of said ~o, nnd o removable lt'l 
adapted to be secured between llald flanges to C(>'~·, r 
S.'\ld }WI!It\ie, substo.ntlnlly as d escribed. 

• 
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