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passages are obliquely directed within the block of the 
valve, so that the ports on the off side are curved, the 
edges being circular. The main valves are worked in the 
usual way with an excentric on the crank shaft. The 
cut-off valves work on the back of main valves, with 
a reciprocating motion also derived from an excentric 
on the crank shaft. These valves have curved edges 
corresponding to the curvature of the ports of the 
main valves, and are carried on pivots fixed in the 
slide block. The cut-off valves can thus turn about 
an axis at right angles to the axis of the cylinder, in 
addition to their rectilinear reciprocating motion. The 
point of the stroke at which the steam is cut off depends 
upon the angular position of the cut-off valve, which is 
regulated directly by the governor through a suitable 
series of levers. This form of cut-off has given exceed
ingly good results on smaller engines. Applied to an 
ordinary horizontal engine indicating 20-liorse power, it 
was found that when 50 per cent, of the whole load was 
suddenly thrown off the momentary variation in speed

THE MANCHESTER EXHIBITION. valve only. The air-pump and condenser are of the 
ordinary vertical type, fixed below the floor. The pump 
is single-acting, 12in. diameter, and 15in. stroke, and is 
worked by a beam from the engine crosshead. Through
out all the threads on the bolts are of fine pitch or gas 
threads, and in working parts have a nut of ordinary 
depth, locked with a thin one, and in addition have a split 
cotter through the end of the bolt. The left-hand engine 
drives two Edison-Hopkinson dynamos, both shunt- 
wound for an output of 105 volts, 320 amperes, at a speed 
of 750 revolutions per minute, equivalent to 500 lamps of 
16-candle power. These machines have a commercial 
efficiency of 93'3 per cent., and an electrical efficiency of 
over 95 per cent. The improvement made in these 
dynamos by Dr. John Hopkinson and Messrs. Mather 
and Platt since the original Edison type is effectively 
shown by comparing the two smaller Edison-Hopkinson 
dynamos with the four Edison dynamos of the type 
which are at work close by. Although only about one- 
third the weight of the Edison dynamos, the Edison-

The portion of the electric lighting department adjoin
ing the machinery in motion section has been reserved for 
the electrical plant for lighting the Fine Art galleries, 
fourteen in number, which are situated on the north side 
of the eastern nave. Both engines and dynamos have 
been constructed by Messrs. Mather and Platt, of the 
Salford Ironworks, Manchester. The engines have been 
specially designed for electric lighting work, and embody 
several interesting and novel features. In their general 
arrangement, and in the method of driving, Messrs. 
Mather and Platt have specially held in view the require
ments of a central station installation, or a large mill 
installation, where economy of floor space is usually of 
primary importance. When the engines are worked to 
their full power, and the dynamos replaced by the next 
standard larger size, the whole plant would be capable of 
supplying current for 4000 lamps of 16-candle power, 
while the total floor space occupied does not exceed 30ft.
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MESSRS. MATHER AND PLATT’S ELECTRIC LIGHT ENGINES.

by 20ft, ^ Another essential condition of electric lighting did not exceed 4 per cent., which was immediately 
engines is a sensitive, quick-acting, automatic cut-off. reduced to l£ per cent., and that with the whole load 
This is accomplished by an entirely new form of cut-off suddenly thrown off the rise in speed was 2d per cent. 
a alve, lecently patented by Messrs. Mather and Holgate, only. The piston-rod and crank-pin are steel, and the 
winch is described below. connecting-rod best hammered scrap. At the crosshead

Hie engines are of the vertical high-pressure con- end the connecting-rod is forked, and the wear taken up 
densing type, with a single inverted cylinder, 20in. by a wedge and screw. Its length is three times the 
diametei and 30in. stroke, intended to run at 120 revolu- stroke. The crank is of steel, and balanced and covered 
turns per minute, and to work with a boiler pressure of with a cast iron shield. It is shrunk and keyed on to the 
100 lb., and under these conditions will each indicate shaft. The crank-pin is also shrunk in. The shaft is 8in. 
about 200-horse power. Hie two engines are entirely diameter, bossed up to 8 Jin. for the fly-wheel, and at the 
independent, each having a separate fly-wheel and hide- crank end is carried in a bearing 15in. long, and at the off 
pendent outer bearings, but they are connected together by end in an angle pedestal, 12in. long and 6jin. diameter, 
a bridge to give access to the cylinders and valves. The The main bearing is adjustable both top and bottom, and 
crimpers, cylinder slides, and crank bearing pedestal are at the sides by wedges and screws, so that the brasses 
cast m one piece with the trunk or frame, which is of a can be fixed in any way while the engine is at work, 
box section closed entirely back and front, but open at The fly-wheel is 12ft. diameter and 30in. wide, and is pre- 
t he sides. The form is very rigid, and looks massive and pared for two 13in. belts. It was cast whole, split, and 
substantial m design; at the same time, as the frame bolted together at the rim, and held with bolts and 
casting is only gin. thick, it is actually not so heavy as it shrunk hoops at the boss; its finished weight is 5| tons, 
appears. The cylinder is fitted with a liner, which forms All the bearings, the excentrics, crank pins, &c., are lubri- 
the steam jacket. The valve-box is bolted on separately, cated from one oil tank, to which the oil is pumped from 
and has double slide valves, so as to get straight poi’ts a tank at a lower level, into which it collects from the 
florn the valve-box to the cylinder. In the main slide drippers. The cylinder is lubricated by Mather and 
■salves the ports are straight on the cylinder side, but the ! Platt’s improved sight-feed lubricator, requiring one pin"

Hopkinson dynamos give a larger output and have a 
higher efficiency. The right-hand engine drives two 
“Manchester” dynamos, compound-wound, for an output 
of 100 volts, 400 amperes, at a speed of 750 revolutions 
per minute, equivalent to 700 incandescent lamps of 16- 
candle power. The efficiency of the Manchester dynamo 
is also very high. With the full load the electrical 
efficiency is 94‘8 per cent, and the commercial efficiency 
92‘8 per cent. These dynamos, as also the Edison-Hop- 
kinson, are driven direct from the fly-wheels of the 
engines with link belts, as shown by the accompany
ing engraving. In order to increase the lap of the 
belt on the driving pulley of the dynamo, it is bent 
on the slack side under a loose pulley riding on a stud 
carried on an arm projecting from the dynamo bed. This 
system of using a jockey pulley instead of a large belt 
is very effective when it is desirable to economise floor 
space. It was introduced by Messrs. Mather and Platt 
some years ago for dynamo driving, and has given good 
results. Careful experiments show that there is very 
little friction in the arrangement and no undue wear of 
the belt. The belts employed for driving the dynamo 
are worthy of notice, as instead of having flat faces, as is 
usual with link belts, the section is double concave, so 
that the pins are not bent as the belt is bent over the
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convex surface of the pulleys. At the side of the vertical 
engines is a small double cylinder diagonal engine driving 
a 20-liorse power “ Manchester ” dynamo. This is em
ployed for generating the current which is conveyed by 
cable to Messrs. Mather and Platt’s exhibit in the 
machinery-in-motion section, where a large ten-colour 
calico printing machine and an electrical singeing machine 
are driven by “ Manchester ” motors, concerning which 
we shall have more to say.

The work in connection with the illuminated fountains 
has been designed and carried out by Messrs. W. and J. 
Galloway and Sons, of Manchester, and it is by far the 
most complete and effective installation of the kind that 
has yet been erected. This firm had the contract for 
somewhat similar fountains at the South Kensington 
Exhibition last year, but a patent has since been taken 
out by Messrs. Galloway and Beckwith which embodies 
many important improvements, making the fountains 
more effective and simplifying the arrangement to such 
an extent that instead of requiring about eighteen or 
twenty men for displaying the various effects, this is 
now performed by three or four assistants. The excava
tion for the fountains consists of a circular brick-lined 
pit about 40ft. diameter by 8ft. deep, having benches for 
supporting the lamps; this is connected with the mani
pulating tower by a subway over 100ft. long, which is 
used for gaining access to the basement, and as a culvert 
for the flow and return water pipes, together with all the 
electrical leads, returns, telephone and bell signal wires, 
so that by means of this subway everything is readily 
accessible for examination and attention. The excava
tion is covered with deck of timber supported on stout 
timber framing, and made watertight by being protected 
with sheet lead, which is carefully puddled in clay, over 
which again is a concrete bed finished with cement, form
ing the bottom of fountain basin. This basin is 120ft. 
in diameter, and the circumference is ornamented by 
twelve neat pilasters supporting handsome vases designed 
by the architects. The base of the before-mentioned 
manipulating tower forms a convenient store-room. The 
ground floor is the office for electrician and attendants, 
where the electric current can be tested and measured at 
will; the first floor is arranged as a box for distinguished 
guests of the executive committee and contractors, for 
viewing the fountains; and the top storey is devoted en
tirely to the fountain operator. In this room is a system 
of levers, telephones, bell pushes, &c., also signals to the 
engine room, and a galvanometer, by which the revolu
tions of the pumping engine can be counted; thus the 
operator has complete control of the whole of the working 
of the fountains, adjusting the jets himself, signalling to 
the engine house when to start or stop, also instructing 
the attendants at the lamps and coloured slides as to 
whatever combinations he may require. The water under 
pressure is conveyed from the pumps by a range of suit
able pressure pipes terminating in a distributing box, 
which is provided with a series of valves controlling the 
different systems of jets; these valves are connected by 
wires with the levers in the operating room. In the 
fountain basin is placed a series of pipes in connection 
with the jets, these again being connected to their respec
tive valves. The fountains consist of nozzles, vai’ying 
from jin. to almost 2in. diameter, and are nearly 100 in 
number; generally, we may say that there is one main 
centre jet, with ring of jets surrounding it, then a second 
circle of jets somewhat smaller than the centi’e one, each 
of these being also encircled by its ring of jets, and an 
outer ring in immediate contiguity to the sprays, which 
are arranged for giving a feathery, fern-like display 
which is extremely effective. To illuminate these jets 
there are seventeen skylights, under sixteen of which is 
provided a powerful hand-fed electric lamp suitable for 
conveying a current of 60 amperes; under the centre 
skylight are fixed two similar lamps, thus giving 
a total of eighteen lamps, which are divided into 
six sections of three each; the rays from these lamps 
being directed by powerful reflectors through the sky
lights above. The total illuminating power of these lamps 
is equal to that from 250,000 candles. Over each and 
under the skylight are provided slides containing the 
coloured glasses. These slides are arranged in a number 
of systems allowing for any change or combination, the 
whole of them being connected to an apparatus for con
trolling them; and although some effects are of course 
better than others, still it is impossible to throw any 
colours which produce in the mind a feeling of incon
gruity or discord. This apparatus is connected with the 
whole of the slides by pulleys of suitable diameter, and 
any one of the pulleys can be turned through a portion of 
its circumference, carrying with it the slides in connection 
with the same. This is effected by levers with cross-bars, 
on which slide movable stops, so arranged that when any 
series of slides has been put on the bar automatically 
revolves, and the previous set of stops that was used 
comes into operation for taking off the slides previously on.

The pumps and electric machinery are situated on the 
other side of Talbot-road, a distance of some 800ft. The 
former consist of a double set of three-throw pumps, 
capable of delivering 200,000 gallons of water per hour, 
worked at either side of a three-throw shaft, the shaft 
being connected without the intervention of gearing to 
the crank or fly-wheel shaft of the engine. It was not 
considered desirable to attach an air-vessel to the delivery, 
as pressures varying with great rapidity from 10 lb. to 
100 lb. to the square inch had to be dealt with. This is 
met by having a ram of similar proportions to one of the 
pump rams loaded by two powerful laminated springs, 
which meet any inequality that may be incidental to the 
pumping arrangements. These pumps are driven by one 
of Messrs. Galloway’s recently improved horizontal com
pound superposed engines, with 14in. and 24in. cylinders, 
by 3ft. Gin. stroke, siiitable for indicating 180-horse 
power. This engine is fitted with trip gear for cutting 
off the steam instantaneously at any point of the stroke, the 
admission being controlled directly by the governor. The 
electric current for the lights under the fountains is fur
nished by two of Messrs. Siemens’ latest design of

form of more solid and durable construction, as, for 
example, when framework is cast in a solid piece which 
used to be made up of segments. This is no small 
advantage where machinery is subject to much constant 
strain and vibration, liable to cause slight looseness or 
displacement. For not only is bad work frequently the 
result of such apparently trivial disarrangement, but 
breakages of the machine itself are also occasioned by it, 
and consequent expense in repairs as well as loss of work 
through stoppage. A further general improvement is 
the use of the most suitable kinds of metal and other 
material for the details of machinery, and although the 
advantage may seem of little importance in many cases, 
the whole effect of this better adaptation of meaus to 
ends is surprisingly great in practice. The high value, 
ami, indeed, the necessity for the progress accomplished 
under these two heads become clearer when the fact is 
borne in mind that in recent years the stress of competi
tion and the extreme narrowness of the margin between 
the prices of the raw material and of the manufactured 
product, have compelled spinners and manufacturers to 
press forward more and more in the direction of high 
speeds and enlarged out-turn. But high speeds imply 
increased strain on nearly all parts of the machine, 
requiring therefore adequate strength, and the attainment 
of this end with the utmost possible lightness, so as to 
save power as well as original cost of construction.

The cotton machinery occupies a large space in the 
centre of the great annexe where power is used. It is 
excellently lighted, and the whole of the exhibits may be 
examined with great facility. We purpose to notice them 
not in the order in which they stand, but in the more 
natural way of following the successive processes. We 
begin with the improved Macartliy cotton gin of Messrs. 
Platt Bros, and Co.—the only one in the Exhibition—its 
purpose being to separate the cotton fibre as originally 
grown from the adherent seeds with which it is profusely 
intermingled. This operation is, of course, always per
formed orr or near the field of growth; arrd, rrntil the 
invention of Whitney’s “ saw gin,” towards the close cf 
last century, it was accomplished by rude arrd expensive 
manual processes. There are numerous kinds of machines 
at work in the various cotton-producing countries, each 
having certain advantages, but none of them combines so 
many good features as those of the machine now rrnder 
notice, which was adopted years ago by Messrs. Platt 
after prolonged investigation, and which has received at 
their hands numerous improvements. It is rrot capable of 
getting through so much work as the saw gin; but it 
inflicts much less injury upon the staple in the process of 
ginning, and will turn out as much as 120 lb. of cleaned 
American cotton per hour, and a larger amount of such 
staples as do not adhere so tenaciously to the seed. The 
seed-cotton is placed in a hopper at the top of the 
machine, the lint being carried through by leather-covered 
rollers, whilst the seeds are struck off by means of blunted 
knives. The machine can be instantly regulated for 
various lengths of staple, and an advantage —obviously 
important in agricultural districts where repairs cannot 
be easily executed—is that it is impossible readily to 
tamper with the machine or put it out of order.

Next we come to the bale-breaker, an apparatus ren
dered necessary by the modern tendency to reduce the 
cost of freight from the producing countries by closer 
compression of the cotton bale. Two of these machines 
are shown, one by Messrs. Platt and the other by Messrs. 
Tayler, Lang, and Co., which are sufficiently alike to be 
included in one general description. The solid layers of 
cotton taken from the bale are laid on a creeper-lattice, 
which carries them forward to a pair of slowly revolving- 
toothed rollers. As the cotton passes from these rollers 
it is seized by a second pair of similar rollers revolving at 
a considerably increased speed, which tear away the 
portions within reach and deliver them to a third pair of 
rollers. These repeat the process, and forward the lumps 
of cotton over a lattice-creeper on to the floor at the 
opposite end of the machine. Any heavy dirt that may 
be released by this process drops down on the floor. The 
fact that these breakers, with the attention of one labourer, 
will pull ten or twelve bales per hour, shows that a con
siderable saving in cost of labour is obtained by their use. 
Formerly this process was accomplished by hand, and it 
still is so in many mills. Obviously, however, the machine 
is more to be depended upon for thoroughness, and as it 
is not costly, the bale-breaker is likely to come into general 
use. The one exhibited by Messrs. Taylor, Lang, and Co., 
operates alone, but that of Messrs. Platt is in combina
tion with a tubular arrangement through which the cotton 
is carried by atmospheric pressure. This contrivance is 
especially desirable where the bale and mixing rooms are 
some distance apart, and it affords the further advantage 
that, being drawn through long tubes by means of an 
exhaust fan, opportunity is given of providing for the 
deposit during the passage of heavy foreign matter, which 
is thus abstracted from the cotton without the slightest 
injury to the staple. Indeed, generally, it may be 
observed that a primary object of the machinist in design
ing and constructing apparatus for the preparatory stages 
of cotton spinning is to free the fibre from every kind of 
impurity, whilst preserving as far as possible the original 
length of the staple. With the aid of two men, the bale- 
breaker will pull 90,000 lb. of cotton per week.

The next process is that of opening. Machines for 
this purpose are shown by Messrs. Curtis, Son, and Co., 
Messrs. Platt, and Messrs. Taylor, Lang, and Co. The 
first of these is a double Crighton opener, with two 
vertical conical beaters, which may be used separately or 
together, and special arrangements are made for oiling 
the bearings and for keeping the footsteps cool. This 
class of machine, which is specially adapted to the dirtier 
kinds of cotton, is so well known as to require no minute 
description. In Messrs. Platt’s opener the ordinary 
horizontal beater is adopted, and it is capable of getting 
through 30,000 lb. of cotton per week. The lint is taken 
from the stack or mixing prepared in the usual way after 
the cotton has passed through the bale-breaker and 
spread upon the feeder lattice of the opener, passing then

dynamos, B13 size, each equal to a current of 450 
amperes, with an electromotive force of 250 volts when 
running at 300 revolutions. These dynamos are driven 
by horizontal twin engines of 200 indicated horse-power, 
having the cylinders side by side, 15in. and 26in. diameter 
respectively, with a stroke of 2ft. 6in. This engine is 
made in the highest style in every way, and is suitable 
for running at very high speed for giving the regular 
current to the lights. It has every appliance for continu
ous lubrication whilst in motion, being one of the three 
engines which drove the outdoor lighting and fountains 
at the Colonial Exhibition, where the electric lights gave 
such satisfaction. Both these engines are non-condensing, 
as is general in exhibition work, on account of the diffi
culty in providing water for condensing, and the steam 
for driving them comes from the range of ten Gallo
way boilers, which supply all steam throughout the 
Exhibition.

One of the important improvements consists in so 
arranging the apparatus for controlling the water and 
levers for working the same, that they are handled 
directly by the manipulator in the tower, instead of 
having to be signalled down below the fountains, where 
a staff of men had to be at work actuating the different 
valves. The same simplification is applied to the various 
coloured lights, as, instead of requiring a man to each set 
of slides, the whole is controlled by one assistant 
actuating the entire lot.

The whole of the details of the arrangement described 
above have been most carefully worked out by Mr. Beck
with, manager to Messrs. W. and J. Galloway and Sons, 
Knott Mill Ironworks, and the result has been in every 
way most satisfactory.

On page 396 we illustrate the locomotive exhibited 
by Messrs. Sharp, Stewart, and Co., and described in 
our impression for the 6th of May, page 350. The 
machine tools exhibited by Messrs. Sharp, Stewart, 
and Co., in the machinery in motion section, well main
tain the high reputation of the firm ; they consist of a 
Sellers’ planing machine, a Sellers’ screwing machine, and 
a sliding and screw-cutting gap lathe. The planing 
machine is of the improved Sellers’ pattern, the machine 
exhibited is larger than that shown in London in 1885, to 
which a gold medal was awarded, being capable of planing 
objects up to 10ft. by 4ft. by 4ft. It has two tools on 
the cross slide and one on the upright nearest the 
attendant, all self-acting, and is fitted with an improved 
feed-gear giving a considerable range of traverse of the 
tools. For Sellers’ planing machines several important 
advantages over either screw or rack and pinion machines 
are claimed, their cutting speed—up to 22ft. per minute- 
being considerably in excess of that usual with other 
systems. This speed is attainable by reason of the perfect 
smoothness of motion and freedom from vibration secured 
by the well-known Sellers’ system of driving the table 
by a spiral pinion on a diagonal shaft, gearing into a rack 
on the underside of the table.

The Sellers’ screwing machine is arranged to screw and 
tap from ^in. to lfin. It cuts screws in once passing 
through the dies, and need not be stopped nor reversed 
for removing work ; this insures the production of the 
maximum of work possible in a given time. The threads 
cut are perfectly true and accurate. The lathe has head- 
stocks, lOin. centres, on a gap bed 10ft. long. The fast 
headstock has wide cones, strong gearing, and a steel 
spindle in conical bearings, with special adjustment for 
taking up wear. The saddle and compound slide rest are 
self-acting in all motions, for screw cutting by guide- 
screw and for sliding and surfacing by back shaft and 
rack and pinion gear. The latter is exceptionally strong, 
being designed for turning out work of the highest class, 
and we need scarcely say that the workmanship leaves 
nothing to be desired. The planing and screwing 
machines are shown in motion. The workmanship of all 
the machines is well worthy of notice. With this exhibit 
of tools, Messrs. Sharp, Stewart and Co., show a collection 
of their improved injectors, including the “Atlas,” 
“ Atlas-Friedmann,” Friedmann’s patent—No. 3 size, a 
remarkably small instrument, considering its capacity— 
&c. Their exhibit also includes exhaust injectors, the 
most noticeable of these being W. S. Tomkins’ patent 
improved exhaust injectors for high pressures, the action 
of which is controlled by one lever, this improvement 
rendering the injector quite as easy to start as an ordinary 
one.

COTTON MACHINEBY AT THE MANCHESTEK 
EXHIBITION.

Undoubtedly the collection of cotton machinery at the 
Manchester Exhibition is the finest ever yet brought 
together. The abundance, perfection, and orderly arrange
ment of the exhibits leave little to be desired. The
primary purpose of the section is, of course, the instruc
tion not so much of those who are unacquainted with the 
processes of the cotton industry, as of those who desire to 
familiarise themselves with the most recent improvements 
in construction, and in the methods of treating the 
staple. Still the machinery supplied by a multitude of 
makers is so well grouped, and so easily inspected, that 
no person with the most elementary knowledge would 
have any difficulty in carrying away a clear impression 
of the high degree of efficiency which automatic instru
ments have now reached in every department of the 
industry. From the bale-breaker to the fine ten-colour 
printing machine of Messrs. Mather and Platt, every 
principal operation is illustrated, and the interest shown 
by all classes of visitors in the whole of this section testi
fies to the thoroughness and excellence of the representa
tion.

There are a few specific novelties in some of the 
exhibits to which we shall have occasion to refer more 
carefully in later notices ; but in a preliminary survey 
that which strikes the observer most is the numberless small 
improvements in construction which have been gradually 
adopted in recent years. These occur sometimes in the
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through two pairs of feed rollers into the cylinders, and 
delivered then to the dust trunks, over which it is 
drawn by the action of the exhaust fan into the cylinder 
of the opener proper, leaving behind it, as in the case of 
the bale-breaker already described, many impurities on 
the floors of the trunks. In this cylinder, after passing 
through the ordinary cages and feed rollers, the cotton is 
subjected to the action of a three-winged beater, and is 
then made into laps. In oixler that the thickness of these 
may not vary through accumulation of cotton in the trunks 
and pipes, whenever the machine is brought to a stand, 
the rollers at the feeder end are started a short time 
before the beater and lap portion, and of course a similar 
interval of time is allowed between the stoppage of the 
rear and fore portions. Messrs. Taylor, Lang, and Co.’s 
opener is a very efficient machine, one of its advantages 
being that the cotton is struck not by the ordinary knife- 
beater, but by a succession of dull blades radiating from 
a horizontal axis and revolving between similar blades, 
which are fixed; and very little injury is inflicted upon 
the staple, whilst the opening and cleaning appear to be 
perfectly satisfactory.

Copper and pig tin followed a similar course ; but pig lead was 
lower at the end than early in the year. As to the practica
bility of promoting an increased trade with the United Kingdom, 
it is the opinion of merchants here that the existing system is 
the most efficient and the most conducive to permanently sound 
and profitable business that can be devised. The system is :— 
Having carefully studied the wants of the home market, the 
prevailing fashions and tastes, and the prices at which certain 
articles Can compete with domestic manufacture, each importer 
sends to Europe periodically—and occasionally to other parts— 
a competent representative who visits the manufacturing 
establishments in his line of business, both on the Con
tinent and in Great Britain, and who, after a careful and 
full inspection, decides for himself where he can obtain the 
best adapted goods, or have his orders most satisfactorily 
executed at the lowest cost. By this method alone can im
porting merchants succeed in supplying themselves with the 
most desirable and profitable selections, and in securing them
selves against competition, whilst manufacturers are relieved 
from the alternative of publicly exhibiting abroad by means of 
travelling agents or sample rooms, either inappropriate or new 
and popular goods, with the chance of the former being unsale
able and the latter being closely imitated before advantage can 
be taken of a favourable market, and they reap the benefit of 
effecting large sales directly to a limited number of customers of 
established credit in lieu of selling abroad, at greater risk and 
expenses in collecting debts, to small traders whose liability may 
be more easily evaded. Exporting manufacturers and mer
chants are of opinion that this system is not equally applicable 
to all countries, and they establish agencies or send representa
tives in various parts, and avail themselves of the reliable in
formation acquired through them to ascertain the precise class of 
goods that are in demand at any particular place, and to judge 
whether they can be produced and exported at a profit. In this 
way, in addition to frequent shipments elsewhere, a well- 
established and growing export trade—supplemented to a certain 
extent by imports—has for many years been carried on with 
Australia, the principal articles of export being agricultural 
implements, carriages, carts, hardware—including all kinds of 
tools, locomotives, machinery, railway cars, ranges, and stoves. 
Some of the goods are such as are not produced in the United 
Kingdom, but it is admitted that others sell readily though 
not able to compete in price with those of British manufacture, 
owing to greater attention having been paid to their adaptation 
in quality and value to the requirements of the markets to 
which they are exported.

to 117,853 tons in 1886, a reduction of 62 per cent. The 
Itussian Government continues to increase the duties on imports, 
and has brought into force several stringent measures in con
nection with vessels arriving at Russian Black Sea ports with 
cargoes. The harbour has in many places been deepened to 
22ft., and further operations will be carried on in the spring. A 
project is on foot for constructing a separate harbour at the back 
of the Pratique Port for coal and petroleum. The railway line 
has been carried on the Platonofsky Mole, where the Russian 
Steam Navigation and Trading Company has erected a new 
building where the luggage of passengers travelling by their 
vessels is inspected instead of being transported to the Custom 
House for examination.

Spain—Trade in Barcelona—Competition.—Notwithstanding 
the admission of English goods to the most-favoured nation 
clauses in all treaties between Spain and European nations, 
competition is still severe, and to succeed England must pro
duce goods as good and cheaper than she does now. In Bar
celona the shops display so-called English wares imported from 
Belgium and Germany, so that superior English goods cannot 
be sold at the prices asked. There does not appear to be any 
new trade carried on with success. The standing trade meets 
all the necessities of the place, and all that is required is to 
attempt competition with the foreign local trade in those 
articles which are British productions, distinguished by the 
superiority of work, and better quality, and cheapness. The 
Catalian purchaser prefers to give 5s. for two German pocket- 
knives of inferior make than the same price for an English one 
which is of superior finish and material. It is even said that 
dry goods manufactured in Barcelona are exported to England 
and reimported with British labels and marks. Severe as foreign 
competition is, its power is becoming lessened, and British suc
cess by no means depends on custom-house tariffs enabling 
other foreigners to enjoy advantages denied to British traders, 
but on the commercial attainments of British agents in opposi
tion to French and German. In view of the late tariffs, firms in 
Barcelona worked with Spanish material and have not imported 
metal from England, while they could get it two-thirds cheaper 
from Bilbao. The present condition of credit is uncertain, but the 
customary terms are from six to nine months without security. 
Though British trade is no longer affected by customs duties, 
shorter distances, as in the case of Austria, France, and Italy, and 
lower freights in foreign bottoms favour goods from those 
countries. English package, and the package of machinery 
and other goods are much superior to those of other nations, 
being packed with care and in such a way that the portions come 
easily to hand, and thus facilitate the putting together of the 
articles. “I strongly advise the increased introduction of British 
manufactured goods into Barcelona, and I can almost promise a 
success in the speculation, being better and cheaper than native 
goods, if the country’s wants are duly considered and studied.” 
Very few goods are imported from foreign countries into 
Barcelona that could not be so from England except spirits, 
sugar, glucose. The countries which compete with England 
are Belgium, France, Germany and Italy, and they compete 
strongly in coal, ironware, and machinery. France competes in 
coal and is a rival not to be despised, our imports in coal in 1886 
being 335,000 tons, while those from France by land and sea 
were 99,774 tons. Italy imports charcoal only, which during 
the past year amounted to 27,000 tons. British coal is used 
chiefly for domestic cooking and heating. A great improvement 
has taken place in the manufacture of bolts, iocks, &c., for safes 
and strong boxes, which appear to be inviolable by any manner 
of forcing or picking. They are made with much skill and 
beautifully finished. British traders are beginning to understand 
the situation if “ I may judge by the flood of correspondence 
received by me daily from seekers for information from all parts 
of England and Scotland, and which is most difficult to reply to 
from want of time.”

Turkey—Trade of Damascus— The import trade of Damascus 
shows a falling off in 1886, the total amount of the imports 
£625,218, against £711,883 for 1885, a decrease of £85,665. 
The falling off' is most conspicuous in British manufactures, 
which diminished to the extent of £123,172, though in iron, 
tin, and zinc there was an increase. The decrease is attri
butable to the stocking of the market during the previous 
year, and also to the competition of other European countries, 
whose imports show an increase, but the amount of goods 
imported from England is so far ahead of that from other 
countries that there is little fear of British manufacturers 
ceasing to maintain their position. As regards foreign compe
tition, efforts must not be neglected on the part of British 
manufacturing firms to promote their interests in the East in 
the same way as other foreigners. Costly and elaborately 
got-up circulars are sent out to this country by every post 
from England, and no opportunity is missed by the Con
sulate to bring them to the notice of native merchants 
and traders, but much more could be done in the interest of 
British trade by the periodical visit of commercial travellers. 
“ Inquiries are frequently made at this office as to whether there 
is any likelihood of such travellers coming out to the country 
who would be able to do business in some particular article 
required, which shows the desire to trade with British firms ; 
and it is needless to say that any representation of a firm in 
England would receive very proper assistance and action from 
that Consulate.” As an instance of the efforts of other nations 
in promoting their trade, during the whole of last spring and 
summer there was in Damascus a German representing an 
engineering firm in Berlin who endeavoured to introduce 
agricultural machinery into Syria, and doubtless would have 
succeeded if the thrashing machines, &c., had not broken down 
during trial. He had at the same time the offer of the contract 
by the municipality of Damascus for running a tramway in the 
city, and may still make arrangements for carrying out the pro
ject as soon as it is finally decided on. A few days ago, a French 
gentleman from one of the manufacturing firms in Lyons 
signed an agreement for setting up a cotton and silk factory in 
this city, and had returned to France for the requisite machinery. 
Commercial travellers representing different firms in England, 
and knowing one or two foreign languages, might occasionally 
visit the East with beneficial results to their employers.

United States—Trade of Boston in 1886.—Considerable increase 
took place both in the export and import trade. The shipping 
entering the port shows an increase over 1885 of 116,146 tons, 
90,491 of which were British. Although prices continued low, 
and numerous and prolonged strikes, also heavy defalcations and 
failures, arrested business development and revival of confidence, 
a progressive gain was perceptible in the volume of domestic 
industry and trade, which are now in an improving and sound 
condition throughout this consular district. A small advance in 
the price of iron at the close of 1885, added to the conviction 
that a lax-ge supply would soon be requii’ed, led to a laige increase 
of production early in the year. Though sales were active from 
the beginning, prices did not materially improve until the close 
of the autumn. At the close of the year American pig iron was 
quoted at £4 6s.; Scotch pig at £4 12s.; and steel rails at 
£7 12s. per ton ; the mai-ket was firm with an upward tendency.

ABSTEACTS OF CONSULAE AND DIPLOMATIC 
EEPOETS.

Colombia—Trade of Carthagena.— Foreign commerce with 
this country is carried oix mostly by steamers, nine-tenths 
of which are British. The trade with the United States 
is entirely in the hands of a British line of steamers. 
Last year the importations from England amounted iix value 
to 45 per cent, of the total importation of this port. Con
siderable increase in the foreign ti'ade of this port took place 
during the year, the imports being £265,570, against £167,105 
in 1885, and the exports £410,627 against £194,168. Formerly 
Carthagena was the only port of entry for this part of the 
country, all exports and imports passing through a canal called the 
Dieque, connecting the river Magdalena with the bay of Cartha- 
geua. When through the silting up of this canal navigation 
became obstructed, a railway was built from Savanilla to Bar- 
ranquilla and commerce changed to that port. Now the Deque 
has been reopened and two lines of steamers established from 
Carthagena to Hondu, commerce is again resuming its old 
channel, and the trade of this port is increasing evei-y month, 
the delay, expense, and risk consequent upon the transfer from 
steamboat to railway at Barranquilla, and the lighterage in the 
open roadstead of Savanilla being saved. Besides the above- 
mentioned traffic, all the foreign tx’ade of the Atrao and Sinu 
rivers is from necessity obliged to pass through this port. The 
valleys of these rivers want only capital and immigration to 
make them the gardens of the world, while their mouixtains 
abound in mineral wealth. The present Government is doing 
all in its power to develope the country, opening new and im
proving the old turnpikes, railroads, &c., granting subsidies to 
lines of steamers, &c., paying the greatest attention to gold and 
silver mines, of which the country is full.

Ecuador—Trade of Guayaquil.—The light dues on ships have 
been decreased to ljd. per ton register, or in all, 5d. per 
ton i-egister for evei’y sailing vessel entering Guayaquil, the 
duties on steamers being one half of the above. During 1886 
the Quito Railway has beexx advanced beyond the bridge of 
Cliiinbo. Cuttings through the mountains for about 5‘5 miles 
have been made and the road prepared for laying the rails; also 
the whole of the road to Sibumbo has been surveyed. An iron 
bridge imported from France has been erected over the 
river Chiinbo. Waterworks are proposed, to convey the water 
from Agua Clara, near Chimbo Bridge, on the railroad, a 
distance of sixty miles to Guayaquil, by pipes along the railroad 
to Yagnachi, and thence to Guayaquil, cx'ossing the river in front 
of the city by pipes laid oix the river’s bed. The latter work has 
been contracted for in the United States; but the whole of the 
piping, &c., for the land line and for the distribution of the 
water throughout the city has beeix contracted for in Scotland. 
The woi'k has to be provided for by the issue of municipal 
bonds to the amount of £151,500; but up to the present date 

of these bonds have been taken up by the public, and the 
project is consequently in suspense. The telegi’aphic lines of 
the republic have been augmented by one to Bodegas or Babay- 
lioyo, the head of river navigation on the present road to 
Quito.

THE NEW HAMMEESMITH BEIDGE.

In our impression of the 22nd ult. we gave a two-page 
engraving showing the new bridge which is now being con
structed from the design of Sir Joseph Bazalgette and Mr. 
Edward Bazalgette. We then also gave enlarged views of the 
piers and towers and abutments above water. In our impres
sion of the 29th ult. we gave further engravings—page 330— 
showing the construction of the wrought iron towers with their 
ornamental cast iron casing; and on page 331 engravings show
ing the anchor chambers, saddles, saddle beds, tightening keys, 
and other details. With the present impression we give, on 
page 356, sections and plan of one of the piers and of one of 
the anchor chambers complete; details of the chains, sus
penders, and longitudinal girders, and details of the wrought 
ironwork of one tower. The works as commenced were 
known as the Hammersmith Bridge alterations; but as 
only the lower parts of the abutments and piers are being used 
again, and as even these have to be to a large extent rebuilt and 
strengthened, it is much more correct to call it a new bridge. 
Part of the work consisted in building a temporary bridge, but 
of this we need not speak. In describing the new bridge we 
shall draw largely from the contract specification. After the 
removal of the old superstructure, the first work consisted in 

Underpinning the Surrey pier.—A single line of close 12in. by 
6in. piling was driven around the Surrey pier to enclose it in the 
manner shown upon page 392. The piles were driven vertically, 
with their heads in the finished dam at a uniform level of 3ft. 
above Ordnance datum, and the points of the shoes to 18ft. 6ixx. 
below Ordnance datum, or 4ft. below the level of the under
pinning. Clay puddle was then solidly punned in layers 12in. 
thick, into the whole space enclosed around the pier or between 
its external faces and the pile dam, and level with the surface of 
the pile heads. Against the external faces of the piles, and 
reposing upon the bed of the river, was also placed two shafts, 
each measuring about 7ft. 6m. long by 6ft. wide, and in the 
positions indicated upon the engraving, page 392, were then 
excavated through the depth of the bi-ickwork and masonry of 
the pier, to a level of 6ft. below the existing foundation land
ings. Two headings—each 6ft, high by 5ft. wide—w7ere then 
driven in opposite directions beneath the foundation landings 
in the length of the pier, and as far as the internal faces of the 
extremities of the pile dam adjoining its cutwater. From the 
longitudinal gallery thus formed beneath the piers, and com
mencing at the ends most remote from the working shafts, cross 
galleries of similar dimensions were also driveix under the width 
of the pier. The process of underpinning commenced against 
the face of the pile dam at the eixd of each cross heading. The 
intended clay foundation surface was kept unexposed to atmo
spheric influence until the time arrived for building in the 
brickwork; it was then levelled and immediately covered over 
with a 3in. layer of neat Portland cement for the reception of 
the brickwork. During the process of tunnelling and under- 
pinning, the whole of the galleries had their sides and crowns 
strongly timbered with 6in. by 6in. side and head trees, the 
latter supported on footblocks. The galleries were also timbered 
so as to resist any tendency to lateral movement of their clay 
sides. Stock brickwork, properly bonded, with all joints fully 
and solidly grouted in Portland cement rnoitar, was bedded upon 
and built up from the foundation surface over the entire area 
within the dotted line shown on the plan on page 392, and up 
to the level of the existing foundation landings, which were 
then securely wedged with slate tightly packed between the 
landings and the upper course of brickwork. After the head
ings in the width of the pier had been filled with brickwork, the 
longitudinal gallery was filled in with brickwork in a similar 
manner. Upon the completion of the underpinning of the Surrey 
pier the two working shafts, to the formation level of the new 
wood roadway paving, were filled up solidly with brickwork, the 
whole of the clay puddle deposed around the pier, within and 
without the timber pile dam, being afterwards removed to the 
original adjoining bed level of the river Thames, and the upper 
portion of the timber pile dam cut off to a corresponding level.

Abutments.—The old abutments were about 41ft. 4in. in 
width by about 46ft. in length. These abutments have been 
increased to a total width of 56ft., and a total length of 92ft., 
by adding concrete to their sides and backs, the concrete being 
carried down to the depth shown upon the engravings. The 
concrete used in the new abutments consists of one measure of

11- -t i< •

Russia—Trade of Kertch in 1886.—The imports to this place 
have always been very small, and those of English goods 
especially are hardly worth mentioning. The want of agri
cultural implements and machinery had just begun to be felt, 
and the English plough and locomobile were being freely im
ported when the Russian protective import duties turned every
thing in favour of the Moscow and Warsaw manufactures. 
Ironware, especially wrought iron tubes for petroleum boring, 
which are not made in Russia, have hitherto been supplied by 
German firms at about 20 per cent, less than English prices, but 
the tariff has pressed even on the Gerxxxans, and tubing is now 
ordered from the borders of Poland, where the Germans have 
established more than one ironfoundry and machinery factory 

Russian soil under Russian names, and thus getting over the 
tariff difficulty.

Trade of Nicolaeiff in 1886.—The imports of 1886 compare 
very favourably with the previous year, but the principal items 
were armour-plates and machineiy for the Russian Goveniment. 
It is believed that the dredging of the Ochakoff bai-, so as to 
give a minimum depth of 22ft. between Nicolaieff and the Black 
Sea, will beneficially affect the import trade, since many goods 
which have hitherto gone to the commercial centres of Charkoff, 
Poltava, and even Moscow, through other channels, will now be 
received at this port. The great benefits which were expected to be 
derived from fostering and protecting home trades have not yet 
been felt, the consumer paying almost as much for an infei'ior 
article of Russian manufacture as for a superior article of foreign 
make. Great progress has been made in the manufacture of 
certain goods, such as cotton, linen, and woollen fabrics, but 
other branches of trade are monopolised by men who produce 
nothing but goods of the commonest description, charge the 
highest prices, and stamp their goods with the trade marks of 
well-known foreign makers.

Trade of Odessa in 1886.—There was a considerable falling 
oft both in exports and imports, though the tonnage of British 
shipping was still 57 per cent, of the whole. In coal 
mentation of the duty has taken place, which has been the 
of considerably increasing the trade in Russian coal in the Black 
>Sea ports. This added to the high rates of exchange, as well as 
the outward heavy freights during the past, rendered the im
portation of English coal almost an impossibility except at a loss. 
The effect of the increased duty is shown by the fact that the 
importation of English coal decreased from 309,275 tons in 1884
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THE NEW HAMMERSMITH BRIDGE.—DETAILS OF PIER FOUNDATIONS, CHAINS, AND ANCHORAGE
SIR JOSEPH BAZALGETTE AND MR. EDWARD BAZALGETTE, MM. INST. C.E., ENGINEERS.

(For description see page 391.)
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60 deg. Fah., is 35ft., measured from the intersections of the 
centre lines of the chains on the centre lines of the towers, to 
the centre lines of the chains at the centre of the span. The 
curves of the chains of both the side spans correspond with the 
curves of the chains of the centre spans, so that at equa 
distances from the piers the levels of the chains in the centre 
and side spans are the same. The link bars are rolled of mild 
steel. The swelled ends are formed to the dimensions shown on 
page 392. It was prescribed in the specification that all link 
bars which are to be placed side by side in the structure of the 
chain shall be bored at the same temperature, and of such 
equal length that upon being piled upon each other the pins 
shall pass through the holes at both ends without driving. The 
bars shall be bored to exact lengths, and the pin-holes shall be 
T&th inch larger than the diameter of the pin. Pin-holes 
shall be bored exactly perpendicular to a vertical plane passing 
through the centre line of each member when placed in a 
position similar to that it is to occupy in the finished structure. 
The link pins shall be of steel 6in. diameter, and turned 

straight and smooth to gauge, and 
shall fit the links within -g^th inch. 
Whenever necessary for the pro
tection of pin threads during erec
tion of the chains, precautions 
shall be taken accordingly. The 
part of the suspension rods which 
is below the screw couplings is 85-in. 
wide by fin. thick, and turned up at 
the botto
stirrup 12|in. long by 8 jin. wide 
by fin. thick. The platform has 
an inclination of 1 in 50, and the 
suspension rods hang vertically. 
The expanded forging at the lower 
ends of the suspension rods is 
rivetted to the angle irons of the 
wrought iron plate-cross girders and 
of the wrought iron plate canti
levers. The top flanges of the 
cross girders are neatly curved to 
give the carriage-way a camber of 
3in. The cross girders and canti
levers are spaced at an uniform dis
tance of 8ft. from the centre to 
centre.

Erection of steel chains and gir
ders.—The steel anchorage links for 
connecting the abutment saddles 
with the anchor forgings having 
been first completely erected, the 
method of connecting up the links 
of the new chains across the several 
spans of the bridge was as follows, 
as directed by the engineer’s speci 
fication :—From the towers and 
abutments shall be suspended four 
lines of steel wires, each line to 
be capable of safely resisting a pull 
of 90 tons. Should the contractor, 
however, prefer to make use of the 
existing links, which would form a 
more rigid combination than the 
wire lines—-but probably less econo
mical—the system hereafter de
scribed may be adopted. The tem
porary chains to be composed of a 
sufficient number of the original 
links as will complete two distinct 
pairs of catenary chain curves, each 
to extend throughout the length of 
the bridge, and on each side of the 
saddles, and placed vertically at from 
12in. to 18in. beneath the intended 
positions of the lowest steel chain. 
Each pair of chains to be sus
pended from the towers by means of 
suitable wire rope attachments, 
and to be maintained at a dis
tance of about 18in. apart by means 
of hollow struts. Each line of 
chains to be separately connected, 
raised, and suspended from the tem
porary apparatus connected with 
the towers for that purpose. After 
their complete erection, the four 
lines of temporary chain shall be 
stiffened and braced together 
throughout the width of the new 
bridge by means of a horizontal 
and diagonal system 'of scaffold 
poles, attached across the under 
edges of the temporary link 
chains. The steel links which 
form the under lines of permanent 
chains shall be laid upon timber 
packings piled at suitable intervals 
along the erecting chains, and shall 
be gradually connected to and from 
the tower saddles downwards. Each 
line of the permanent lower chains 
to be simultaneously built down
wards from each of the tower sad
dles, and likewise brought up from 
the abutment saddles and connected 

midway in the various spans. It is proposed to connect the links 
for the temporary erecting chains upon a suitable barge platform. 
The chains to be thereon disposed in such manner that when 
moored midway between the saddles, each chain may be sepa
rately and gradually hauled from each of its extremities to its 
destined position. The hauling tackle to be securely attached 
at the towers and abutments. Following the complete erection 
of the lower permanent chains and the removal of the tempo
rary erecting chains, the under permanent steel chains shall be 
similarly used for the complete erection of the upper lines of 
steel chains. Upon the completion of the upper and lower lines 
of chains, the contractor shall suspend therefrom a suitable 
platform, and at the correct levels for the erection of the longi
tudinal and cross girders.

Formation of roadway platform.—The longitudinal timbers for 
the formation of the carriage platform—excepting the end 
timbers in each course—are 40ft. long by 12iu. wide by lOin. 
deep. With the exception of certain portions of the carriage
way above the piers of the bridge, the platform timbers extend 
longitudinally between the abutments, and cover the entire 
width of that portion of the bridge included between the sus
pending rods. These timbers are disposed in the width of the 
bridge, as shown upon drawings, page 309. Each timber is

Portland cement to six measures of thoroughly clean and | up, all the chambers were built in solid with brickwork, and 
sorted Thames ballast. It was placed in the excavations in ' faced with stone to correspond with adjoining work. In order 
layers not exceeding 12in. in thickness. The old chain tunnels j to give a fair bearing to the wrought iron bases of the towers, 
were completely filled and made perfectly solid with Portland j cruciform cast iron bed-plates—eight in number on each pier— 
cement concrete. The masonry underneath the ends of these ' are bolted to the wrought iron bases, and bedded in cement at 
tunnels at the back of the existing abutments was cut away so j the required level. The tops of these bed-plates are planed and 
as to form a bond between the old abutments and the new j fitted to the wrought iron work. The rollers are of hard steel, 
concrete placed at the back of them. Vertical chases, 3ft. wide and are fitted in stiff wrought iron frames, of 5in. by lin. bars, 
by 3ft. high by 1ft. deep, were cut in the sides of the old abut- The upper cast iron roller plates are planed on the under side and 
ments so as to form a bond for the new work, these chases not edges. Each saddle is made with ten steel plates, built up with

wrought iron packing pieces, angle pieces, and gussets. The 
links are secured between the steel plates, the packings being 
-j’jin. thicker than the links, so as to give sufficient clearance 
for the links to be inserted when the saddle is bolted up tight. 
The gibs and keys are steel, placed in the slots in a position to 
allow an equal amount of adjustment of the chains in either 
direction. After the chains were finally fixed in position the

‘ J
being less than one-twelfth the area of the sides of the existing 
abutments. The tops of the old abutments were entirely 
stripped of all macadam and other materials, cleansed, and the 
whole surface covered with Portland cement concrete, brought 
up to the underside of the new wood block paving and asphalted 
footways. In front of the concrete forming the additions at 
each side of the existing abutments, whole piles 12in. by 12iu. of 
rock elm timber were driven in a line with and joining on to ' keys were cut off. 
the old piling in front of the abutments. The new concrete was [ Ornamental cast iron casings for abutment saddles and toivers. 
brought up to the back of these 
piles. This piling was anchored with 
wrought iron rods—each 2in. dia
meter—to anchor plates bedded in 
the new concrete additions, as shown 
in the engravings. The inclined con
crete beds immediately in contact 
with the 12in. York landings, against 
which the anchor castings bear, 
were for a thickness of about 6in.
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£formed of fine ballast and Portland 
cement mixed in the proportion of 
three to one. Chain tunnels 6ft. 6in. 
high by 4ft. 6in. wide, inclining at 
an angle of 30 deg. to the horizon, 
have been formed with a 9in. brick 
in cement lining, round which the 
concrete has been placed. Adjoin
ing the shoulders of the steel 
forgings the dimensions of the chain 
tunnels are gradually reduced by 
means of cast iron taper tubes of 
5 in. metal, each tube being 5ft. long.
Their internal dimensions at the 
large ends are 4ft. by 1ft., tapering 
to 3ft. 2in. by 1ft. internal dimen
sions at their smaller ends. The 
tubes are built into the concrete 
with their axes inclining at an angle 
of 30 deg. to the horizon, and 
affording a perfect clearance round 
the shanks of the forgings. Each 
of the three courses of York land
ings are pinned up and solidly 
built into position with the sur
rounding work, their beds being 
dressed smooth and at right angles 
to the pull of the anchor chains.
Upon the whole bearing surfaces of 
the York landings and anchor cast
ings are laid sheets of lead fin. 
thick. Two anchor chambers are 
formed to each abutment, and each 
pair connected by circular brick 
tunnels 5ft. 6in. diameter. The 
chambers and tunnels are formed 
of brickwork in Portland cement, 
and the tops of the chambers 
covered with 9in. York landings 
supported on cast iron girders.
Upon these landings are laid the 
concrete and wood carriage-way 
paving and asphalted footways.
Access to the anchor chambers is 
provided by iron gratings 2ft. 6in. 
by 2ft. 6in., their frames being 
built into the brickwork over each 
anchor chamber. The lower ends 
of each chain tunnel are drained 
into the anchor chambers by a 3in. 
cast iron pipe built into the con
crete. To form an access to the 
chain tunnels, 4in. York landings 
rest at one end upon the brick arch 
at the mouth of the tunnel, and 
at the other extremity upon the 
projecting bases of the ornamental 
saddle casings. The saddle castings 
shown on page 331 are bedded on 
and bolted to the two courses of 
Parley Dale stone, these courses of 
stone being carefully dressed, and 
bedded one on the other and on 
the abutments, to form a perfectly 
solid and true bearing, and to pre
vent after movement. The abut
ment saddles and chains are co
vered with ornamental cast iron 
covers, as shown on the double 
page engraving published on the 
22nd ult. These covers extend 
back 43ft. 6iu. from the front faces 
of the abutments, and partly 
cover the upper ends of the chain 
tunnels.

Towers, tower saddles, Ac.—After the masonry towers had been 
removed, the old piers were prepared for the new towers by 
removing part of the masonry from the upper surfaces of the 
piers, and forming solid and level beds to receive the bases of 
the new towers. The level of these beds is about 22ft. 8in. 
above Ordnance datum, the top surfaces of these parts of the 
piers being finished off at a level of about 23ft. above Ordnance 
datum. The stone faces shall correspond with the existing work 
in the piers. Provision was made for anchoring down the iron 
towers by cutting chambers in the masonry, at the lower ends 
of the holding-down bolts, and boring holes from the top 
face through the masonry or brickwork of the piers down into 
liese chambers. Eight of these chambers, 36in. high by 30in. wide 

by 36in. deep, were cut in the side faces of each pier, and their 
top surfaces dressed to a level bed 5ft. above Ordnance datum, 
to receive the bearing of the cast iron anchor plates shown at 
page 392. Sixteen other chambers were cut in each pier, and 
similar anchor plates fixed in them, with their bearing surfaces 
at a level of lift, above Ordnance datum. Each of these cast
ings was connected to the bases of the wrought iron towers 
by two wrought iron bolts ljin. diameter, passed through the 
holes bored in the masonry, and secured with nuts at the under 
sides of the castings. After the castings were in place and bolted
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HAMMERSMITH BRIDGE.—DETAIL CONSTRUCTION OF TOWERS, AND ROADWAY SUSPENSION CONNECTORS.

—The general design of the tower and abutment ornamental 
cast iron casings is shown upon the double page (The Engineer,
April 22nd). The average thickness varies from fin. at the 
bottom to fin. at top. The cast iron casings rest upon their 
bases, and are self-supporting, except that they are stayed later
ally from, but not fixed to the wrought iron towers.

Cast iron columns for piers.—The old stone caps were removed 
from the cutwaters at the ends of the piers, and a level bed made 
to receive a group of cast iron columns of the form shown on the 
same double page. The tops of the castings have an inclination 

sur- of 1 in 50, to suit the gradient of the bridge platform. When in 
place the castings were filled in solid with Portland cement 
concrete, mixed in the proportion of one of cement to seven of 
fine ballast. The stanchions to support the parapet to the foot
ways are fixed to these castings.

Steel chains, Ac.—There are four sets of steel links forming 
the suspension chains of the bridge. Each set consists alter
nately of eight links 9in. by If in. and nine links 9in. by liu., 
giving an uniform sectional area throughout the whole length of 
the bridge. The upper set of links at each side of the carriage
way—see page 309—is kept at an uniform vertical distance of 
24in. above the lower sets—centre to centre. The versed sine 
of the chain curves of the centre span, at a temperature of
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INDICATOR DIAGRAMS, S.S. MANAUENSE,

tlie stuffing-boxes are packed with Rodger’s patent metallic 
packing, which has given excellent results in a large number of 
vessels. In the steamer first fitted in 1884 it has run over 
100,000 miles without being repacked, and at the time of writing 
is still in position without alteration.

indebted to Sir Joseph and Mr. Edward Bazalgette for the 
drawings which have enabled us to place the work so com
pletely before our readers.

THE S.S. MANAUENSE.
We publish this week drawings of the machinery of this 

steamer, which belongs to the fleet of Messrs. R. Singlehurst and 
Co., of Liverpool, and which is employed in their South American 
trade. Her dimensions are 281ft. by 32ft. by 15ft. 6in. Her en
gines up to the time of their alteration were of the ordinary two 
cylinder inverted compound type, and had a working pressure 
of 75 lb., the high-pressure cylinder being 42in. diameter, the 
low pressure 7Sin., and both having a stroke of 42in. The 
indicated horse-power was about 1000.

In order to effect their conversion to the triple expansion 
arrangement, the old cylinders were removed and four new ones 
were substituted, on the plan patented by Mr. Geo. Rodger, of 
Queen Victoria-street, whose system has been found in a 
number of instances to give most satisfactory results. The new 
cylinders—Figs. 1, 2, 3, and 4, page 397—are two high- 
pressure, each I7in. diameter, one intermediate, 38in. 
diameter, and one low pressure, 60in. diameter, the stroke 
of all being, of course, 42in., as before. One of the high- 
pressure cylinders is placed over the intermediate cylinder, 
and the other over the low-pressure cylinder, the piston-rods 
being prolonged upwards, as is usual in the tandem ar
rangement. The whole design, both in general arrangement 
and in detail, is clearly shown in the drawings which we 
publish, and for which we are indebted to Messrs. David 
Rollo and Son, of Liverpool, who carried out the work 
to the specification, and under the supervision of Mr. Geo. 
Hepburn, consulting engineer to the owners. On account of the 
small space occupied by the high-pressure cylinders, and from 
their position in the skylight, no alteration was required in any 
of the bunker or bulkheads, while at the same time every part 
of the engines is thoroughly accessible for examination and 
repair. No change was made in the propeller at the time of 
recompounding, but experience lias shown that the surface of 
the blades may be increased with advantage, the power now being 
considerably greater than before the alteration of the machinery.

The subjoined table gives the mean results of the last seven 
voyages with the old, and first four voyages with the improved, 
arrangements ; the figures being taken from the official logs :—

7 last 4 first 
voyages voyages 
before after

alteration, alteration, difference.
Average speed per hour, knots .. 10-42S .. 11-42 .. ‘992 increase.
Average coal per day, tons .. .. 22‘82 .. 21-03 .. 1"19 decrease.
Distance run per ton of coal, knots.. 10"90 .. 12-07 .. 1"70 increase.

THE AMALGAMATED SOCIETY OF ENGINEERS.
The issue of the annual report of the Amalgamated Society 

of Engineers has this year been delayed about a month later 
than the usual period at which it is sent out. The chief 
of this has, no doubt, been the resignation of the late general 
secretary, Mr. John Burnett; and the introductory remarks 
which form the preface to the report on the present occasion 
afford further evidence that the hand which with so much 
ability has guided the operations of the Society since it lost by 
death the services of Mr. Allen, is now absent. Under the 
circumstances, when the office of general secretary is still in 
what may be termed a state of transition, it is perhaps scarcely 
to be expected that the report could be set forth with that 
comprehensive grasp of the whole situation which characterised 
the ably written addresses with which Mr. Burnett was in the 
habit of introducing his reports; and Mr. John Wilson, the 
general secretary, pro tcm., has wisely not attempted to travel 
much beyond a summary of the Society’s operations during the 
past year, and its present membership and financial position. 
He gives, however, a number of facts which are sufficiently 
significant in themselves, and will be of interest to our readers. 
In compiling this, their thirty-sixth annual report, Mr. W ilson 
states that their feelings had been those of regret and satisfaction ; 
regret at the heavy strain upon their reserve balance of income, 
and satisfaction to know that all their liabilities, heavy as they 
were, had been met, and left them at the end of the year with a 

of £111,678. This balance, however, shows a decrease 
the previous year of £7451, and it may be added that during 

the last ten years the decrease in the Society’s reserve balance 
has amounted to no less a sum than £163,592. These are facts 
which of course may well cause feelings of regret, and the pro
blem before flie society, and which Mr. Wilson seems to.recognise 
in some of his later remarks, is,- how- this-ruinous drain upon 
their resources is to be effectively arrested. Mr. Wilson lias, 
however, one cheering fact to chronicle ; the Society is still 
increasing in members and branches. At the beginning of the 
vear they started with 433 branches and 51,689 members, and 
at the close of 1886 they had 439 branches and 52,019-members, 
thus giving a gain of six branches and 330 members. V\ ith 
regard to their financial position, they had at the close of 1885.

balance of £119,130, and at the close of December,

cause

reserve
on

a reserve

secured to the top flange of every transverse girder, which it 
crosses by a fin. bolt, passing through its centre. The several 
heading joints of the longitudinal timbers upon the upper flanges 
of the cross-girders are in every case specially connected with 
fin. bolts, fin. wrought iron junction plates—lOin. by 12in.— 
sunk flush into the surface of the timbers, and central with the 
cross joints of the timber balks, thus forming an overlap of 5in. 
across each joint in the length of the timber. The whole of 
the plates, bolts, and nuts for holding down and connecting the 
longitudinal balks were thoroughly tarred on all surfaces pre
vious to their insertion in the work. The whole of the timber 
used in the formation of the road and footways of the bridge 
is Memel and Dantzic fir, and, excepting the paving blocks, is 
creosoted by Bethel’s process, so as to be increased in weight 
to the extent of 8 lb. for every cubic foot of timber by the 
absorption of the creosote; but no timber was creosoted until 
after its inspection and approval by the authorised officer of the 
Board. The whole surface of the creosoted timber of the road
way platform, after the timber balks were laid, was coated 
with hot tar, and while the tar was still hot strips of felt, well 
saturated with tar, were evenly and closely laid over their 
whole upper surfaces, throughout the length of the bridge. 
Wood paving setts 9in. long by 3in. wide and 5in. deep were 
laid upon the tarred felt throughout the whole carriage-way 
area of the bridge described.

It will have been seen that some remarkable work has been 
done in the renewal of the Hammersmith Bridge, and we are

From these figures it will be seen that while the speed has 
been increased 9t per cent., the coal has been reduced nearly 
5 per cent. The distance through which one ton of coal will 
propel the loaded ship—and this, not mere indicated horse
power, is the test—has been increased 15i per cent. It is to 
be noted that the vessel is now running regularly about 
knot faster than before. This, according to the well-known 
laws, which require the horse-power to increase at least as the 
cube of the speed, calls for a very material increase in the quan
tity of coal consumed. Had the ship been driven at the old 
speed, the daily consumption of coal would have been 
17 tons or under, and the saving would thus have been over 
25 per cent.

Returning for a moment to the drawings, it will be observed 
that there are two high-pressure cylinders of equal diameters, 
and that steam at boiler pressure is admitted to both of these 
direct. Both exhaust in turn to the intermediate cylinder, 
whence the steam passes in the ordinary way to the low-pressure 
cylinder, and thence to the condenser. From this it will be 
seen that the conversion or “ tripling ” of a set of ordinary 
compound engines is a very simple matter when this method is 
adopted, as the shafting, valve gear, and all other working parts re
main as before, excepting, of course, that the piston-rods and valve 
spindles are lengthened so as to enable them to be connected 
with the high-pressure pistons and valves. These last, being 
of similar dimensions, are interchangeable, which is a decided 
advantage in case of accident, or when spare gear is carried. All

one

IH..

1886, £111,6/8, showing, as already stated, a decrease of £/4ol. 
Mr. Wilson points out, however, that this decrease occurred in 
the two first quarters of the year, the balance at the end of the 
June quarter standing as low as £104,811, so that during the 
September and December quarters their income had actually 
exceeded their expenditure by £6866, which saving was 
still going on up to date, and to all appearance would 
continue. The total income of the Society from all sources 
during the j-ear had been £173,687, and the total expenditure 
£180,964, which was equal to £3 19s. 5Id. per member. The 
chief items of their income had been contributions, fines, and 
levies, £166,638 ; entrances, £1898; and bank interest, £2842. 
With regard to expenditure, the chief item had again been in 
out-of-work and contingent benefit, which had absorbed the 
large sum of £86,460, equal to a cost of £1 17s. llfd. per 
member, which was considerably in excess of the previous year, 
notwithstanding that this was regarded as an exceptionally 
heavy one, involving the outlay of £78,669 on the above benefits; 
but even the heavy expenditure of 1885 was less by £7791 than 
the demands which the Society had to meet in 1886. For sick 
benefit the expenditure during 1886 stood at £30,462, a slight 
decrease on the previous year, but superannuation benefit, which 
cost £33,951, again showed an increase. Funeral benefit cost 
£8881 ; accident benefit, £1450 ; and benevolent grants, 
£3361. The year 1886, Mr. Wilson points out, had been 
a costly one for the Society. It opened in gloom, and 
during its whole period taxed the judgment and temper 
of the Council in certain places to prevent strikes in resisting 
reductions in wages, and up to the present date the same 
policy had been pursued even in exercising caution, now when 
trade had slightly revived, in those districts where an advance 
in wages had been asked for. In dealing with matters outside 
the simple routine operations of the Society, Mr. Wilson takes 
occasion to question the soundness of the policy from a financial 
point of view of raising the reserve balance of the Society to 
£3 per member whenever it fell below this figure, which it is 
evident must now necessitate a considerable extra levy upon the 
members if the reserve balance is to be placed upon what has 
hitherto been regarded as its minimum basis, and he urges that 
this is a question which may very well be discussed at some 
delegate meeting. Referring to the depression in trade, he 
remarks that whether this was absence of orders from abroad or 
at home, the fact stood before them that it was somewhere, and 
it was for their special interest that the sooner the actual cause 
was discovered the better. The report of the Royal Commission 
appointed to inquire into the depression of trade, and which it 
might be confidently stated appeared to have been got up with
out the slightest tinge of class feeling, for ever disposed of the 
assumption that had been made against trades’ unionists, and 
contained more solid and truthful information on trade and 
industrial questions than would be got from parties who 
were hired to write upon any particular view. In conclusion, 
he impresses upon the members the fact that the com
mercial, agricultural, and industrial conditions of the country 
are in a transitional state, and that therefore it is their 
duty to shape and harmonise their Society with such changes. 
Policies and practices that suited the condition of things fifty 
years ago would not do so now, and instead of clinging with a 
blind tenacity to traditions as a present rule of life, let them 
look upon them with a respectful veneration of what they had 
done and with whom they had been associated, but no more. 
If they would read wisely the signs of the times they would so 
remodel their Society where such was required as to give it 
growth and solidity, which would enable them to hand down to 
the next generation a greater inheritance than what had been 
bequeathed to themselves. There are many ways in which this 
concluding advice of the general secretary might be wisely 
carried out by the members of the Amalgamated Society of 
Engineers, which perhaps he does not contemplate, but which 
would nevertheless have beneficial results upon the conditions 
under which both capital and labour have at present to seek 
employment in this country.

TOO MUCH EDUCATION.

In an article on Science and Gunnery in Nature th.e author com
mences with some remarks on the effect of cramming with what is 
learned parrot-like from what teachers have learned before them. 
He says:—“In the last lecture which Prof. Tyndall delivered at the 
Royal Institution, he expressed a doubt as to whether extensive 
reading and study had not a tendency to hamper original genius, 
whether doctrines handed down for generations as articles of faith, 
which it would be heresy to dispute, had not materially checked the 
progress of science. Had he wished to illustrate his theory, he 
could not have had better examples than are to be found in the 
administration of our naval and military systems. _ It has been a 
reproach to us, as by far the greatest maritime nation of the world, 
that we have no School of Shipbuilding, that, until quite recently, 
naval officers have had no instruction except such as they could get 
in the practical execution of their duties, and no method existed of 
testing their knowledge except such rough-and-ready examinations 

their superior officers could administer. Yet under these seeming 
disadvantages the Navy and the merchant service have kept in the 
forefront of progress, and have adopted all the newest discoveries 
of science, or of practical skill, as fast as they have been brought to 
light.

“ On the other hand, the officers of Artillery and Engineers have 
long been considered as belonging to the scientific branches of the 
service; they have been regularly trained in schools in which theory 
and history have been taught, and the consequence seems to be 
that it is most difficult to make the departments with which they 
are connected move with the times. How else can it be explained 
that we have adhered to wrought iron as a material for guns, and 
to muzzle-loaders, long after nations esteemed semi-barbarous have 
used steel and constructed breech-loaders? or how can we explain 
the waste of millions in constructing fortifications of patterns long 
obsolete, and which show no more originality than that exhibited 
in using in some places iron instead of stone to resist the greater 
energy of modern projectiles? Not but that there have been many 

both in the Artillery and Engineers who have seen the unfit
ness of what we have been doing, and have energetically protested 
against it, but they have not had force enough at the War-office to 

the inertia duo to the complacency derived from, perhaps, 
just pride in a profound knowledge of books. We do not, says 
contemporary, go quite the length of Dr. Tyndall’s opinions, thoiigh 

admit that there is much truth in them; we recognise the diffi
culty of teaching in advance, if we may use,.the expression; but 
there can be no doubt that precedent and routine have much to 

for, and account for the reluctance of professors to admit 
that many of the old methods of fortification and artillery are as 
dead and useless as the matchlock or the old castle. Besides these 
considerations derived from experience of the services, we have the 
fact that most of the original inventions in the construction of guns 
and carriages have been the work of civil engineers and mechanics, 
who have been unhampered by precedent and unchecked by 
authority, and this circumstance must be our apology, as a non
professional paper, for devoting some space to a discussion of the 
present state of the science of fortification, especially with regard 
to our own coast defences. ”
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with uninitiated expectations. For instance, the thirsty 
reformer would be very wrath if, when he wanted a cork
screw, he was handed a thing very much like an ordinary 
wood or coach screw. These, however, are the names 
which would have to be used by anyone who, wanting any 
of the many forms of springs or other articles exhibited 
by Mr. W. B. White, of Colne.

Mr. John C. Willis exhibits, amongst other things, the
Fig. 8. Fig. 9.
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valve which is illustrated by the annexed engravings, the 
special feature of which is the seat being removable 
and renewable without removing the case from its con
nections. The valve is shown in section in Fig. 9, and 
the seating is separately shown in between the two views 
of the valves.

PORTLAND CEMENT—TESTS AT LONG DATES.
By Reginald Emfson Middleton, M. Inst. C.E.

The accompanying data, derived from the breaking of some 
200 briquettes at dates varying from the original seven days’ 
test to 410 days, and from that to 2019 days after gauging, are 
offered very tentatively, especially as regards the deductions 
drawn from them, but may not be altogether without interest.

The initial strength of the briquettes broken, that is to say, 
the strength at seven days after gauging, is by no means high; 
nor are the final results at any date such as are often secured, the 
minimum and maximum at seven days being 2401b. and 563 lb. 
respectively, the greatest test obtained at any date being 700 lb. 
per square inch of section; but this may be explained by the 
fact that the cement was not made to meet any high specifica
tion, the grinding was such as to leave a residue of 20 per cent, 
on a sieve of fifty meshes to the inch, and the gauging was done 
purposely so as to arrive at the minimum rather than the 
maximum result; and the same cement in other hands has 
always given tests from 20 per cent, to 25 per cent, or there
abouts, higher than those from which this statement is deduced. 
But though it is desirable that these facts should be understood, 
the comparative lowness of the tests in no way interferes with 
the general inferences which may be drawn, except that it may 
be considered that the limit of strength at seven days which 
gives the best final results may be raised somewhat when cement 
is tested so as to give out its greatest strength; and perhaps, 
instead of this figure being in accordance with these results, 
538 lb. per square inch of section at seven days after gauging, it 
may be increased to 6501b. or 6701b. for finely ground cement. 
But with this initial strength there is, in these examples, little 
if any increase in cohesion; indeed, in many cases, there is a 
falling off in this respect—which is, however, compensated for 
by increased strength in some cases. In eleven samples whose 
initial strength was between 5001b. and 6001b., six showed a 
loss of strength amounting on the average to 79 lb. per sample, 
or 15 per cent.; while five showed an increase averaging 851b. 
per sample, or 16 per cent.; or, taking all the samples into 
consideration, a loss of 1 per cent.

It will be noticed that cement with an initial strength of only 
350 lb. gives equally good results at 1076 days after gauging with 
that having an initial strength of 535 lb. broken 686 days after 
gauging; and it is not probable that the increase of strength of 
any cement would be greater during the third and fourth year 
after it was made and used. All the samples of a less initial 
strength than 300 lb. while showing an equal percentage of 
increase of strength, do not give anything like so good a final 
result; while above 350 lb. initial strength the percentage of 
increase falls off rapidly, so rapidly that the final result is not so 
good as that having a lower initial strength. These tests seem to 
point to the use of one of two qualities of cement, namely, 
either that giving the maximum percentage of increase in 
strength, or that showing no increase at all in say three years 
in each case, the two qualities of cement being represented in 
the above samples; the first by that having an average initial 
strength of 330 lb. per square inch at seven days, and the second 
by a cement having an initial strength of 535 lb. at the same 
date after gauging. It is a nice question which to prefer, and 
the user must be largely guided in his decision by the purpose 
for which the cement is to be employed, whether the material 
can wait for the added strength to accrue. If this be the case, 
there seems to be little doubt that the cement having a com
paratively low initial strength with a large percentage of increase 
should be preferred, for such a cement is decidedly more reliable, 
and there is no fear of its containing an excess of lime. The 
figures in brackets are those which may be considered to repre
sent the full strength ;of the cement if tested in the most 
advantageous way, and are found by adding 22f per cent, to 
the original figures.

240 to 300 lb. 200 
(31S)

+ 170 + 1-33430
(527)

+ 051403

300 to 350 lb 330 
(404)

1076 +1-S0545 +215 +65
(667)

350 to 400 lb. 371 ;
(454)

1505 400 + 27 1 + -51+ OS
(574)

'400 to 500 lb. 446 
(546)

500 to 600 lb. 535 
(655)

1054 450 + 3 : + -00+ 13
(562) i

•04686 530 15
(640)
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pieces of pressed plate and tube work, a pressed flanged 
side frame for a North-Eastern Railway standard tender, 
horns and openings and edges being all flanged at one 
pressing by special presses now forming part of the plant

THE SALTAIRE EXHIBITION.

To complete the educational institutions of the modern 
and almost phenomenal community at Saltaire, a place 
which owes its origin and growth to the inventive and 
business capacity of the late Sir Titus Salt, schools of art 
were deemed necessary. The work of a school of art was 
carried on in the Salt Schools, founded and endowed bv 
Sir Titus Salt in 1877, but in later years under difficulties 
through want of space, and the governors of the various 
bequests and endowments decided to build the art and 
science schools as a memorial to the late Sir Titus Salt, 
Bart. These schools were completed last year, and the 
Saltaire Exhibition was projected with a view to paying 
for them from expected profits. The Exhibition was, 
however, postponed until the present year, and was 
opened on the 6th inst. by Princess Beatrice and Prince 
Henry of Battenburg.

The buildings are entirely of a temporary character, 
and of wood, occupying four acres out of twelve acres 
devoted to the Exhibition. The main building is 475ft. in 
length, and from one side of this branch eight courts of 
100ft., all being 50ft. in width. Outside these buildings 
are others, in which are the working dairy, nail-making 
and wool-combing by the old hand method. There are 
also buildings containing a fine loan collection of pic
tures, Japanese village, toboggan slide, refreshments, 
and one of Stewart’s rapid cupolas, by Messrs. Tlnvaites 
Bros. The buildings are judiciously laid out, though the 
inequalities of the ground made this difficult. It would 
be difficult in the Saltaire Yalley to find a level area 
big enough for a cricket-field of good size. In the office 
of the secretary, Mr. W. Fry, may be seen the method by 
which the disposition of the various buildings and stands 
was arranged—an operation sometimes occupying a good 
deal of time. Upon a large sheet, or a number of con
nected sheets of square ruled scale paper, the outline of 
the ground is first plotted, the position of the main gallery 
settled by reference to the bestposition for an entrance, and 
the general position of the main courts set out. Pieces of 
paper are then cut out of similar scale paper and of the 
size representing all except the largest of the spaces 
applied for. By pins these may be now moved from place 
to place on the plan until all are arranged within the area 
devoted to the buildings, and thus in the process of tenta
tive arrangement no applicants for space can be overlooked, 
as they may be when the re-arrangements necessary to a 
final settlement are made by drawing in, rubbing out, 
and re-drawing the plans of arrangement with pencil. 
Moreover, the pieces representing the areas of stands, on 
which gas or water, or both, or steam, are required, may 
be coloured differently, and the final arrangement of all 
the exhibits thus greatly facilitated. Within the Exhi
bition are many objects and machines of much interest to 
engineers and mechanicians, though there are few novel
ties. Machinery of different kinds for the treatment of 
wool and manufacture of woollen and worsted fabrics 
occupy more space than any other class, and, on the whole, 
the collection may be said to be very varied, instructive, 
and interesting to the public generally, even when the 
art collections and many old acquaintances from the 
Colonial Exhibition, and amusements are not included.

The most striking object in the main gallery is a 
well-finished Midland passenger engine, from the designs 
of Mr. S. W. Johnson, Derby, and like the engine illus
trated by a double-page engraving in The Engineer, 
February 6th, 1885, a splendid engine, which seen from 
the ground level and mounted as it is on planed rails laid 
upon polished sleepei’3 on the Exhibition floor, conveys an 
impression of the tremendous power and size of the 
modern express monsters, which does not seem to present 
itself in the ordinary way. The engine has cylinders 
18in. diameter, 26in. stroke, and 7ft. coupled wheels. The 
boiler has a total of 1260 square feet of heating surface, 
110 square feet in the fire-box and 1150 square feet in the 
tubes, and works at a pressure of 1601b. The tender 
carries 3250 gallons of water, or 14\5 tons, and 4 tons of 
coal. The engine is No. 1757, and is named Beatrice. A. 
crank is also shown with the cast iron excentric sheaves 
cast on by Mr. F. Holt’s method, as adopted by Mr. John
son. The excentrics have been cut through, and show 
how sound a job is made of them, though, of course, 
in the ordinary way there would be much tendency 
to blowing when making a comparatively small cast
ing round a large piece of iron. There are several 
advantages, as well as economy, resulting from this 
method of casting excentrics whole on shafts, not the 
least of which is the strong form which is given to the 
part of the crank between the crank dips, as roughly 
shown in the sketch, Fig. 1, but with four excentrics.

FIC.l.

FIC.2.
1

Kq___
2a

7
of this company. The company also exhibits Mr. W. 
Fox’s wave line steel tire bars for cart and carriage 
wheels, the object being to make a tire Avhich in effect has

1i FIC.3.

(

—as concerns freedom from entering the grooves of tram
ways and ease of getting out of ruts—a width much 
greater than the ordinary straight tire, with only a 
part of the extra weight. Thus an ordinary plain 
tire being of the width AB, Fig. 4, has its efficiency 
in a tramway town much increased by the wave line form

which gives the tire 
in effect the width 
C D with a compara
tively small increase 
of weight. The pro
jecting parts E en
able the wheel to 

mount a rail or rut easily instead of skidding along as the 
plain tire usually does.

The BoAvling Iron Company shows large steel castings 
and cylinders, and heavy gearing, as 
well as forgings and furnaces ; and 
the Lowmoor Company exhibits, 
with cranks, furnace rings, cranks 
and axles, a new Avrought iron dome 
rolled to section from a thick-edged 
plate, as shown by the sketch Fig. 5.
A carpet beating machine is shown 
by Messrs. Simon and Tullige ; it 
is someAvhat of the form sIioavii in 
Fig. 6. It consists of a big-framed 
box D long enough to take an ordi
nary carpet in at the slot at S ; 
through the centre of the box 
is a long barrel or roll C, upon 
which are fastened at intervals the light ropes R, to 
the ends of which are fastened the parallel ropes which 
act as thumpers, and are only seen in section at R1 R1. 
At A A are tAvo wood beams, to which are fastened 
spring boards B, on to which are stretched leather 
in strips. As the barrel C revolves in the direction shoAvn 
by the arroAv, the ropes fall over from the position of the 
one near the top, to that of the rope which has hit the carpet 
at B,tlie force of the thumping blow being increased by the

FIG .4

FI C. 5J

w/////m\

M

j'+ol-r
1

FIG.6

*Q| b/
F HR0

e.FV
CARPET

speed at which the barrel C is driven. The thumps do 
not fall along exactly the same line, because the ropes R‘ 
take a variably sinuous form as they fall over, and are 
hastened by the radial ropes R; and after the bloAV is 
delivered, the ropes R1 slide down over the carpet. 
The machine is simple, and appears to be effectual with
out injuring the carpets.

A machine making cut tacks is slioAvn at Avork by Mr. 
J. Grimsbaw, upon whose stand is also shown samples of 
stamped goods, Avhich he manufactures for loom and 
woollen machinery makers and users, many of which 
Avould be useful to makers of other machinery, but by 
whom they are made at from treble to tenfold the cost. 
The names of many of them are not much suggestive of 
their purpose. For instance, in Fig. 7 A is a “monkey

joint,” and B a cranked 
monkey joint; C is a 
pedal plate, and D and E 
are clasps. Let us hope 
the name reformer Avill 
not Arisit these northern 
Exhibitions much, or he 
will soon find a return 
southward good for his 
personal comfort.
Avould be puzzled to find 
that the piece which slides 

along two rodsand gives motion toa shuttle is called a picker, 
and the lever Avitli Avhich motion is conveyed to the cord or 
lash that moves the picker, called the picking stick ; 
while some springs are called either pickers or fallers, and 
others are known as a SAvell, or a pig’s foot ; one form of 
stud is called a pap, and screAvs have various names that 
are probably the right names, though thev don’t accord

iP

■-fP

I FIC.7
DA

<£ 5) □1
B

Near this engine is a sample collection of Howard’s 
sleepers, as made both for light and heavy standard gauge 
railways. For the larger sleepers the section is as roughly 
shown in the sketch at Figs. 2 and 3, the upward 
gat ion being cut through for permitting the rail to sit 
upon the main fiat parts of the back of the sleeper. The 
corrugation is under-cut, so that the foot of the rail is 
held on one side and a Avedge or key on the other, the 
outer edge of the key being corrugated, so that with the 
slight spring of the sleeper it is held tight.

Messrs. Perkins, Son, and Barrett make a fine display 
of pulleys, split pulleys, and shafting requirements, and 
Mackey’s split pulleys are near by.

The Leeds Forge Company shows, amongst other fine

new
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HAIL WAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA.
For the four months of the current year there is a total 

decrease of 23,000 tons in tlie quantity of coal brought into London 
by rail and canal, but there is an increase of 903 tons in the 
quantity brought by sea in that period.

During March tenders were accepted by the New 
Zealand Government for the construction of another length of 
railway through the King Country from Otorohanga, the present 
terminus. A contract has also been let to continue the present 
line of the Rotorua Railway from Lichfield to Ngatira. Work is 
also vigorously proceeding at the Rotorua end of the line, and the 
railway is being constructed from the Lake to Ngatira.

At the last meeting of the Finsbury Technical College 
“Old Students’ Association” Mr. John Ranee, from the Central 
Institution, read a paper on “Electric Railways.” The relative 
advantages and disadvantages of battery and conductor systems 
were pointed out and the efficiency of reversible batteries discussed. 
The paper concluded with a short description of the various lines 
now in operation and in process of construction, and tables were 
given showing the relative cost of electric and horse traction.

The question put by Sir Roper Lethbridge, in the 
House of Commons, some time back, relative to the Nanuoya 
Ceylon Railway extension, has attracted the attention of the public 
in Colombo, and few, if any, were surprised at the result. The 
answer given by Sir Henry Holland, it is remarked, “shows well 
how little a change in the office of Secretary of State affects a 
Crown Colony like Ceylon.” As the people are out of heart in 
respect of the broad gauge, some cheaper mode of extending the 
railway to Uva is recommended.

The long run of the Chicago limited express over the New 
Central and Hudson river from New York to Albany, 142 miles, 
without stop, is to be eclipsed by a 148 mile run without stop from 
New York to Troy by the “Saratoga limited,” soon to be put on the 
road by the same company. This train, to be composed exclusively 
of drawing-room, buffet, and smoking cars, will leave the Grand 
Central Dep6t in New York about 2.50 p.m. on Saturdays and 
arrive at Saratoga at 7.30 p.m. It will make corresponding return 
time early Monday morning, arriving at New York at 12.30 p.m.

The boiler of a New York, New Haven, and Hartford 
switching engine exploded in the Belle Dock roundhouse early 
on the morning of the 3rd inst. Seven men were badly hurt and 
the roundhouse was wrecked. The explosion is supposed to have 
been caused by the carelessness of the engineer in allowing the 
water in his boiler to get too low. The fireman, however, states 
that there were four gauges—they apparently use gauge cocks and 
not a glass—of water in the boiler shortly before the explosion. 
The boiler was six years old, and had been recently tested by a 
hydraulic pressure of 170 lb. per square inch.

It is not generally known that the Great Western 
Railway Company is wriggling along without a chief permanent 
way and works engineer. The directors hear the notions of various 
people and sit in judgment on many important questions, and, after 
striking a sort of average, vote that work shall be carried out this 
or that way, that sleepers are or are not required, that they should 
be turned upside down, or that structures are safe or unsafe, no 
doubt generally safe. It may be hoped that nothing in the way of 
a big smash will occur, because it would be rather hard on the 
directors if they were convicted of negligence and culpable ineffi
ciency for the work they took in hand.

WE have received from the Kaiping Railway Company, 
of which Mr. Claude W. Kinder, M.I.C.E., is engineer and 
superintendent, a pass over the Company’s line. We have some 
idea of taking a special excursion to China, with a view to the use 
of this ticket, and to see whether the pretty view engraved upon it 
has any original on the Kaiping line. The length of the railway 
completed is twenty-eight miles, and thirty miles are in course of 
construction, making fifty-eight miles in all. The stock consists of 
three locomotives in use, four building; four passenger carriages 
in use, four building; forty-five 10-ton cars in use, ten building; 
and sixty dump cars in use—making 135 in all. The line runs from 
the Tong Colliery, near Kaiping, to Taku, at the mouth of the 
Pei To.

In reply to a question in the House on Monday on the 
Skibbereen Tramway, Baron H. De Worms said “ An inspecting 
officer of the Board of Trade reported that the Schull and 
Skibbereen Tramway and Light Railway was fit for public traffic, 
and in September last a certificate to this effect was issued, the 
speed of trains being limited to a low rate over certain parts of the 
line. It is now understood that the traffic has been stopped owing 
to the failure of the engines employed. But in consequence of 
representations made by twenty ratepayers of the district to the 
Board of Trade, orders have been given that an inquiry shall be 
heard at an early date under the provisions of the 45th section of 
the Order in Council which authorised the construction of the 
tramway.”

An accident occurred on Monday afternoon to the 
Aberdeen express train, which is timed to pass Buckie at 12.25. 
When it was about a mile from Port Gordon the driver noticed 
that one of the rails in front was bent or displaced, and he at once 
shut off steam and applied the brake. Before 
checked, however, the train ran off the metals, shattering the 
sleepers and doing damage to sixty yards of the permanent way. 
The train consisted of a brake van, Post-office van, and two car
riages, and the engine and front van went over the embankment, 
fully 10ft. high, leaving the other carriages athwart the metals. 
The engine driver and stoker were precipitated into a field at the 
side of the line, escaping with but slight bruises ; but the guard, 
James Ogg, of Aberdeen, was dashed to the other end of his van, 
receiving cuts on the face and being badly bruised about the legs. 
Several passengers also received injury. Mrs. Rennie, of Burghead, 
was cut on the face and shaken; John Christie, of Barkhill, Buckie, 
a boy, was severely cut on the back of the head; while others 
escaped with slighter injuries. There were but few passengers in 
the train. A staff of workmen under Superintendent Elgin soon 
afterwards arrived on the scene and began to clear the line. 
Traffic was conducted by trains which exchanged their passengers 
from each side of the wrecked exjuess.

In reply to a question in the House on the 13th inst. 
on railways in Ceylon, Sir H. Holland said: “The line to Nannaya 
has been constructed, but it was sanctioned by the Government 
irrespective of any further extension. In the event, however, of 
the section to Nannaya justifying expectations, Badulla, some 
thirty miles beyond Haputale, was looked to as the ultimate 
terminus. Two successive Governors recommended the extension, 
and estimates have been furnished from time to time purporting to 
show that the extension would be profitable, but the data given did 
not satisfy my predecessors. In the face of the fact that the 
revenue for 1886 did not reach the estimate, and that the last few 
years have shown a constantly growing burden of debt, there would 
be considerable difficulty in varying the decision of my immediate 
predecessor—namely, that the extension could not be undertaken 
by Gover nment in the present financial condition of the colony, 
but that aprivate company would be at liberty to take it up. There 
is little to add to the answers given to the hon. member in April 
last year and to my hon. friend the member for North Kensington 
in March last, but I am to receive a deputation on the subject in 
the course of next week and shall, of course, give careful considera
tion to any statements they bring before me.” He imagined that 
a private company could start without the sanction of the Govern
ment.

A German mathematician has, from certain
ments effected, calculated that the quantity of snow which fell in 
Central Germany from December 19th to 23rd, between 50 deg. 
and 52*5 deg. N. latitude and between 7 deg. and 18 deg. E. longi
tude, weighed, Nature says, no less than 10,000,000 tons.

An American milling authority says :—A 12in. screw, 
having a pitch of 4in., turning in a trough with a clearance of ;]in. 
and revolving with the speed of maximum effect, 60 turns per 
minute, discharges 6^ tons of grain per hour, expending -04-horso 
power per foot run. The sectional area of the grain moved 
49 per cent, of that of the screw. At speed above 60 turns per 
minute the grain did not advance, but revolved with the screw. 
An endless band 28in, wide, travelling about 9ft. per second, 
delivered 70 tons of grain per hour ; power expended, '014-horse 
power per foot run.

The Registrar-General, for the purposes of registration, 
divides England and Wales into eleven districts, and it is interesting 
to notice how these districts share in the general increase of 7'3 per 
cent. The London population increased between 1881 and 1886 
from 3,816,483 to 4,149,533, or nearly 8'7 per cent. The districts 
in the north of England show a larger increase than this. Thus the 
north-western district—that is Cheshire and Lancashire—increases 
from 4,108,184 to 4,532,875, or over 10 per cent.; the northern, 
which consists of Durham, Northumberland, Cumberland, and 
Westmoreland, from 1,624,213 to 1,778,028, or 9-5 percent.; the 
county of York from 2,894,759 to 3,154,349, or nearly 9 per cent.; 
and the north midland—the counties of Leicester, Rutland, Lincoln, 
Notts, and Derby—from 1,637,865 to 1,771,093, rather more than 
8 T per cent.

The following metallic cement for repairing broken 
stone was, according to Professor Brune, of the School of Fine 
Arts, used in the restoration of the colonnade of the Louvre, of the 
Pont Neuf, and of the Conservatoire des Arts et Metiers. It con
sists of a powder and a liquid. The powder.—Two parts by weight 
of oxide of zinc, two of crushed limestone of a hard nature, and 
one of crushed grit, the whole intimately mixed and ground. 
Ochre in suitable proportions is added as a colouring matter. The 
liquid.—A saturated solution of zinc in commercial hydrochloric 
acid, to which is added a part, by weight, of hydrochlorate of 
ammonia equal to one-sixth that of the dissolved zinc. This liquid 
is diluted with two-thirds of its bulk of water. To use the cement, 
one pound of the powder is to be mixed with two and one-half 
pints of the liquid. The cement hardens very quickly, and is very 
strong.

Former determinations of the atomic weight of gold 
have been made by Dalton, Proust, and Oberkampf, in 1806; 
Berzelius, in 1813; Pelletier, Javal, and again by Berzelius, in 
.1844; by Levol, in 1850; and Thomsen, in 1876. The numbers 
obtained differed widely from each other, partly owing to the 
stable character of the salts of gold, and partly to imperfect 
methods of analysis. The number usually accepted is 196'2, being 
the value obtained by Berzelius in his second series of determina
tions, from the analysis of the double chloride of gold and potas
sium. A special reason for undertaking a revision of the atomic 
weight of gold arises from the circumstance that a higher value 
than that usually assigned to this element is demanded by the 
periodic law. Professor T. E. Thorpe, F.R.S,, has made the deter
mination, and gives it as 196 '594.

A description of two new maximum pressure register
ing anemometers was read at a recent meeting of the Meteorological 
Society by Mr. G. M. Wipple, B.Sc., F.R. Met. Soc. The simplest 
instrument is a modification of the Lind’s, Hageman’s, or Pitot’s 
water pressure anemometers, provided with an apparatus for 
registering the maximum height the water attained during the 
period which elapsed since the last setting of the instrument. The 
second form of registering maximum pressure anemometer is 
derived from the ordinary pressure plate instrument; a circular 
metallic disc of 9gin. diameter exposing a surface of half 
foot is kept at right angles to the wind by means of a suitable vane. 
This disc is perforated by eight circular apertures each of lfjin. 
diameter. Behind each aperture a disc lfin. in diameter is loosely 
held in situ by means of a bent lever loaded with a weight. These 
weights are arranged so as to press upon the different discs with 
pressures proportionate to the values usually assigned to wind 
pressures measured by the various degrees of the Beaufort scale.

The authorities of Swansea are acting tlie wise part. After 
an effort to get the Government to give a harbour of refuge, they 
are going to make one themselves. The Mumbles is to be the 
point chosen.

Severe fatal colliery casualties have been reported during 
the week. One ease of infringement of rules has also been punished. 
This was another illustration of collier recklessness. A cage 
being lowered with its full complement of men, when another 
jumped in and insisted upon going down.

measure-

was

was The thirty-sixth annual meeting of the American 
Association for the Advancement of Science is to be held in New 
York during the week beginning- August 10th. The Academy of 
Sciences has among the local societies taken the lead in arranging 
for the reception of the national body, by appointing a committee 
of conference to secure concerted action among the different insti
tutions of the city.

The Jamaica Harbour authorities are proposing that the 
whole foreshore of Kingston harbour, from the Railway Wharf to 
East-street, should be bought up under an Act of the Legislature, 
and a sea-wall, in deep water, constructed, upon which the freight 
trains could run alongside the shipping for loading and discharging- 
cargoes. Harbour facilities are absolutely necessary to any 
improvement in the trade of the country.

The steam dredger constructed for the Tasmanian 
Government by Messrs. Kennedy and Sons, of the Derwent Iron
works, was launched on March 26th at Battery Point, in the 
presence of the Governor, Lady Hamilton, Ministers of the Crown, 
and Members of Parliament. This is the first iron vessel constructed 
in Tasmania, is the only dredger of its special kind in the Australian 
Colonies, and was designed for harbour bar operations at the mouth 
of the Mersey. The contract price for the dredger was £11,000.

In reply to a question on Friday last, on the electric 
lighting in the House of Commons, Mr. Plunket said, “I doubt 
whether the offices of the House of Commons could be more cheaply 
lighted by electricity than by gas, though in other respects the 
electric light is certainly preferable ; but it is quite true that the 
present plant is inadequate to meet any further demands upon it. 
1 have asked Dr. Percy to prepare for me a complete plan and 
estimate for a considerably increased plan for lighting the whole of 
the Palace with electricity, on the chance that I may some day 
find the House in a sufficiently generous mood to vote the additional 
expense ; but small additions from time to time would, I am 
advised, be very expensive and I could not recommend their adop
tion.”

In reply to a question in the House of Commons last 
Friday on the floating iron dock at Bombay, Sir J. Gorst said the 
original cost of the iron floating dock at Bombay was £307,000. 
The expenditure was incurred in 1868 by authority of the Secretary 
of State for India in Council, and by the advice of the Government 
of Bombay backed by the Government of India. He was not 
aware of any of the ships of her Majesty’s Navy having been 
docked there. The dock had been leased to the Peninsular and 
Oriental Company for five years at a nominal rent, the company 
being under the obligation to keep it in proper repair. There was 
no information to show that the enlargement of existing docks in 
the Government yard at Bombay, as recommended by successive 
Admirals in command of the Indian station, might have been 
carried out at one-third of the cost of the afore-mentioned floating 
dock.

un-

According to Russian accounts, there lias latterly been an 
extraordinary falling- off in the importation of foreign coal into the 
country. The reasons given are the low course of exchange of the 
rouble and high freights, caused by there beng no return loading 
for the coal vessels. This causes the industry of the country to 
depend upon native coal, to which end the railway companies 
supply warehouse room gratis at Odessa. The coal merchants, 
though, complain that the Russian is very inferior to the foreign — 
meaning English—coal, and that the native railway trucks always 
contain less weight than the bill of lading sets forth. It appears 
certain that the present duty on coal will be increased by 2 kopecks 
per pud. The coal beds of Tkwibul, near Kutais, in the Caucasus, 
are now so far opened out that coal is now being brought to bank 
and in a week or two, when the wire rope railway now in course l 
erection is finished, it will be regularly transported to the ports on 
the Black Sea.

Dr. Frankland reports to tlie Registrar-General the 
results of the chemical analyses of the waters supplied to the inner, 
and portions of the outer, circle of the metropolis during the month 
of April. Taking the average amount of organic impurity contained 
in a given volume of the Kent Company’s water during the nine 
years ending December, 1876, as unity, he finds the proportional 
amount contained in an equal volume of water supplied by each of 
the metropolitan water companies, and by the Tottenham Local 
Board of Health was :—Kent 0'5, Colne Valley 0-9, New River 0-9, 
Tottenham 1*5, Grand Junction 2T, Lambeth 2'3, Southwark 2'4, 
West Middlesex 2-4, East London 2'5, Chelsea 2-5. The Thames 
water sent out by the Chelsea, West Middlesex, Southwark, Grand 
Junction, and Lambeth companies contained in almost every case 
rather less organic matter than was present in the previous month’s 
samples, the absolute amount being in every case small for river 
water. All the samples were clear and bright.

The Dorchester meeting of the Bath and West of 
England Society, commencing on Monday, May 30th, will be sur
passed by only one of its predecessors in the number of entries of 
live stock and dairy produce. The grand total of these mounts up 
to 1538, which is but 79 less than that reached at the great show at 
Bristol last year, whose record had not been previously beaten in 
the history of the Society. The progress the Society has made is 
evidenced in some degree by comparing the total reached at its 
last visit to Dorchester, in 1872, when the entries reached the 
figure of 1121. The Prince of Wales has signified his intention of 
visiting the show on Thursday, June 2nd ; an honour which will be 
appreciated alike by the Society and the town of Dorchester. The 
success which attended the exhibition of a working dairy last year 
at the Bath and West of England Society’s Show, has led to arrange
ments being made for one this year on a larger and more important 
scale. The services of some of the most skilful exponents of dairy 
operations have been secured.

The death is announced from Paris of the eminent 
French chemist, M. Joseph-Dieudonne Boussingault. Born in 
1802, the deceased was educated at the St. Etienne Shool of Mines. 
On leaving there he was commissioned by an English company to 
go to South America in order to discover the ancient mines which 
are known to have existed there in past ages. He made a great 
number of valuable researches and discoveries which were warmly 
appreciated by Baron Humboldt and other learned men. But a 
revolution having broken out in the Spanish South-American 
colonies M. Boussingault was compelled to leave his enterprises, 
and he became attached to the staff of General Bolivar. He 
thoroughly explored Bolivia and the province of Venezuela. When 
he returned to France he was named Professor of Chemistry to the 
Lyons Faculty of Sciences. In 1839 he went to Paris, where he 
was associated with the Academy of Sciences, and also obtained 
the chair of agriculture in the Conservatoire of Art and Industry. 
The deceased was the author of a large number of papers on physics 
and chemistry, and of treatises on “ Chemistiy and Physiology in 
Agriculture,” “Rural Economy,” “ Agronomy,” and “ Studies on 
the Transformations of Iron and Steel.” M. Boussingault was a 
member of the Institute,

a square
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At tlie last meeting of the Meteorological Society a 
paper was read on a new form of velocity anemometer, by Mr. W. 
H. Dines B.A., F.R. Met. Soc. In this instrument an attempt has 
been made to measure the velocity of the wind by the rotation of 
a small pair of windmill sails, the pitch of the sails, being 
altered automatically, so that the rate may always bear 
the same ratio to that of the wind. The mechanical details are 
briefly as follows :—A helicoid is fixed at the front, and a small pair 
of sails of variable pitch at the back of a steel rod, and just behind 
the helicoid a light fan, which can turn on the same axis, but is 
independent of the helicoid and sails. If the rotation be too rapid 
the fan turns in the same direction as the helicoid, and by its 
motion alters the pitch of the sails so that their motion is retarded; 
if, on the other hand, the friction is increased, or from any other 

the motion becomes too slow, the fan is turned in the other 
direction, and the rate is increased. The motion is communicated 
to a vertical rod, which passes down the hollow pivot on which the 
instrument turns ; it is kept facing the wind by a vane. It is con
venient to connect the vertical shaft to the recording dial by a light 
flexible wire, all that is necessary being to place the dial approxi
mately beneath the anemometer; by this means the trouble of 
ascending a high tower or ladder is avoided, except where oil is 
required.

Dr. K. Olszewski recently published in the Afonatshefte 
Fur Chemie—viii. 69—a paper on the “Determination of the Boiling 
Point of Ozone.” It has been shown by Hautefeuille and Cliappuis 
that when ozonised oxygen is exposed to a pressure of 125 atmo
spheres and to the temperature of boiling ethylene (—102'5 deg.), 
the ozone is obtained in the form of a dark blue liquid which 
retains the liquid form for a short time at the above temperature, 
after the removal of the pressure. It seemed therefore that the 
boiling point of ozone could not be much below that of ethylene, 
and attempts were therefore made by Olszewski to liquefy ozone 
at the atmospheric pressure merely by the application of cold. 
At a temperature of — 150 deg. no liquid was obtained, the large 
proportion of oxygen present probably hindering the condensation 
of the small percentage of ozone. When a lower temperature 
( — 181'4 deg.) was employed—that of boiling oxygen-the ozone 
readily condensed to a dark blue liquid. At this temperature it is 
transparent in very thin layers, but is almost opaque in layers 
2 mm. thick. In order to determine its boiling point, the tube 
containing it was introduced into a vessel containing liquid ethylene 
cooled to about -140 deg. The ozone still retained the liquid form, 
and only began to vaporise when the temperature of the ethylene 
had risen to near its boiling point. The temperature of the ethylene 
was determined by means of a carbon bisulphide thermometer, 
which at the moment of incipient ebullition of the ozone indicated 
a temperature of —109 deg., this corresponding to — 106 deg. of 
the hydrogen thermometer. The boiling point of pure ozone is 
therefore approximately -106 deg. Experiments with liquid ozone 
require great caution on account of the readiness with which 
explosions occur. If, for instance, liquid ozone comes into contact 
with ethylene gas, an extremely violent explosion occurs in spite of 
the low temperature. It is therefore necessary to exclude the 
inflammable gas from contact with the ozone, and then explosion 
need not be feared.

cause
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protection of our ocean trade. Every unarmoured vessel 
of 1000 tons and upwards whose speed is less than 15 knots 
should he practically condemned ; that is to say, not a 
penny more should he spent on their repair and refitment, 
but all money put into new fast ships. France, under the 
advice of Admiral Auhe, has to a great extent stopped 
the work on ironclad building in order to push on their 
fast cruisers. We should do the same if the country is not 
prepared to find enough money for both. Probably, how
ever, a war will be necessary to show our needs in this respect. 
We require to reconstruct our unarmoured fleet onadefinite 
programme, which should extend over some years and be 
pursued without interruption by party considerations. 
The principal defect of nearly all our corvettes and sloops 
is that they are too short to attain sufficient speed under 
steam with the power put into them; and the supply of 
fuel they carry is soon consumed in forcing such a con
struction through the water. To compete with merchant 
steamers in their power of retaining high speeds for long 
distances, we must give our cruisers somewhat similar 
dimensions as regards proportion of length of beam. A 
satisfactory limit will probably be found when this is as 
8:1; that is. a cruiser 280ft. long should not have a 
greater beam than 35ft. Handiness in turning will be 
insured with twin propellers, and a light armament will 
allow a fair amount of space to be devoted to fuel. We 
are not, however, now desirous of entering into details of 
types of ships, but rather to impress upon this country 
that our commerce could sustain severe damage imme
diately after a declaration of war by the depredations of 
not more than two cruisers if they evaded our own vessels. 
We would say also that such an evasion would not be a 
difficult matter, and that the remedy is only to be found 
in placing upon the seas a sufficient number of vessels 
effectively to guard the well-defined trade routes to this 
country.

In support of his contention that coast defence should 
be entirely in the hands of the Navy, M. Cliarmes quotes 
the example of Germany and Russia, who after some con
sideration have adopted this step. In this country coast 
defence has been relegated to the Army, on the jirinciple 
that every man and ship belonging to the Navy would be 
required away from our shores in time of war. It is 
assumed that a small hostile squadron might then arrive 
at one of our commercial ports and cause great destruc
tion before it could be encountered by our vessels in 
home waters. Hence elaborate fortifications and sub
marine mines are advocated at each of these places. 
We would point out, however, that such a system, besides 
being enormously expensive, cannot be relied upon, as an 
enemy, if unmolested afloat, could inflict enormous injury 
without visiting the regions of either forts or mines. 
The chief defence for this country is to meet the enemy 
at sea wherever he may be found. In reserve we should 
have at certain ports a force composed of a powerful 
ironclad, supplemented by a few swift gunboats and 
torpedo boats, which could be rapidly concentrated at any 
given point. The whole of the coast should be divided 
into districts, each in charge of an admiral, who would 
have his headquarters at the principal port, and be 
responsible for the defence of the coast in his district. 
Such is the outline of the purely local defence we would 
advocate, but space does not enable us to enter into all 
the details of its organisation. We may add, however, 
that the defence of our coaling stations should be similarly 
arranged.

In reference to the reforms M. Charmes advocates in 
the system of recruiting men for the French Navy, he 
apparently desires to modify, if not to abolish, the Mari
time Inscription which enables France to have at all 
times a large reserve of seamen who have served a certain 
period on board ships of war. We doubt if he will find 
many supporters in his own country as far as abolition is 
concerned, though in view of the training that modern 
weapons necessitate, it may be desirable that the period 
of service before passing into the Reserve should be ex
tended. At present in the French Navy it is four years, 
but as the seamen are recruited direct from the merchant
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preside.
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Perry, F.R.S.
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NAVAL REFORM IN FRANCE.
Twelve years ago the present Minister of Marine in 

France, then a captain, published an article depreciating 
the value of ironclads in future naval wars, and advo
cating the construction of fast cruisers to cut off an 
enemy’s commerce. The late M. Gabriel Charmes appears 
then to have become a pupil and strong adherent of the 
Minister in this view, and the advent of the swift tor
pedo boat gave him another text on which to preach the 
extinction of armoured ships. Under the title, “ La 
Reforme de la Marine,” he deals at length with several 
important points connected with the French Naval Ad
ministration, an excellent translation of which has been 
made by J. E. Gordon Cumming. Briefly summarised,
M. Charmes’ arguments are :—(1) That ironclads cannot 
be protected against torpedo attack either on the high 
seas or when blockading a coast. Therefore it is useless 
to continue their construction. (2) The chief point of 
attack should be the commerce and unfortified towns of 
an enemy. Therefore cruisers and fast gunboats should 
be principally constructed. (3) That as the coast would 
be attacked from the sea, it should be met by a naval 
force. Therefore the coast defence should be entirely in 
the hands of the Navy. (4) That as steam and the tor
pedo have so altered the necessary qualifications of nau
tical life, radical reforms are required in the recruiting 
and employment of the 'personnel. We propose to deal 
briefly with each of these propositions.

As regards the extent to which armoured vessels are 
affected by the introduction of the torpedo, there is no doubt 
this weapon attacks them in their most vulnerable point.
Ever since the commencement of the struggle between 
guns and armour, inch after inch of iron or steel has been 
added at or above the water line, to afford protection 
against shot and shell; while little has been done to annul 
the effect of an explosion of a projectile travelling below 
the surface. It is believed that by the principle of double 
bottoms, and cellular subdivision, the effect of a torpedo 
is greatly reduced over a certain portion of the hull; but 
this cannot be said as regards an explosion under the 
machinery, which now occupies so much space. Moreover, 
an increase in the amount of explosive used is more easy 
of accomplishment than any additional protection to the 
hull by modifications of construction. Nets are a com
plete protection when a vessel is stationary, but of little 
or no value when moving through the water. We are 
prepared to concede therefore that the torpedo is now the 
weapon an ironclad has principally to fear.

Now, a torpedo of the Whitehead type must be brought 
within a distance of 400 yards before it can be applied 
with any certainty; and the point is, whether when car
ried in the swift small craft, of which so many have been
acquired of recent years by all nations, this position can service and the shore, they all have to undergo an ex- 
be attained in spite of all efforts of the larger vessel to tended training before being drafted into the fleet. M. 
escape or destroy its puny antagonist. M. Charmes con- Charmes considers they leave the active service just when 
sidersthe destruction of the ironclad a foregone conclusion; they are becoming efficient, and we are inclined to agree 
but we cannot allow this in all cases, and believe the with him ; but it is quite obvious that a reserve can only 
danger is diminishing now that the value of speed in large be obtained by some such system. We have recognised 
as well as small vessels has become generally recognised, this by adopting short service for the army, and should 
The seventeen knot ironclad will have little to fear on the we be engaged in a long naval war, it will probably lead 
high seas from the torpedo boat, because she will be able to some similar system for the Navy. At present we 
to retain her speed under circumstances when that of the boast of our reliance upon a reserve of Volunteers, but do 
small craft will be reduced to about half. The efficiency little for their organisation or encouragement;. The 
of our Admiral class consists chiefly in their speed, and Royal Naval Reserve are mostly drilled with obsolete
we should have preferred to sacrifice a certain amount of weapons which they would never see if called out for
gun power and protection in the Nile and Trafalgar, that active service. The Royal Naval Artillery Volunteers 
they might have had an increase of motive power to find equal difficulty in making themselves acquainted 
propel them at eighteen knots. with modern war material. If such bodies have not a

If the ironclad is superior in speed to the torpedo boat distinct value in a possible contingency, it would be better 
the principal value of the latter disappears, and she is to say so plainly; but if, as we believe, under our present 
only dangerous if able to approach unobserved and to system of providing armed forces for the defence of this 
attain the desired position. This might occur in the case Empire, a Volunteer Reserve could render good service 
of a blockade, a condition of warfare which steam and the in time of need, it should receive every assistance toAvards 
torpedo have almost rendered impossible. Taking all efficiency. We may not be able to agree with all M.
things into consideration, we believe the danger to which Charmes’ ideas, but his work contains much food for
ironclads are subject through the torpedo should cause us reflection to those who endeavour to pierce the veil in 
to consider the propriety or notof abandoning theconstruc- which future naval warfare is wrapped, 
tion of vessels carrying either very thick armour or guns 
over 20 tons weight, but it is beyond question that speed 
should be as high as possible. We have important 
interests in so many parts of the world that we require a 
large number of ships and cannot afford to pay a million 
apiece for them. It is quite evident, however, that our 
requirements will not be met entirely by any number of 
torpedo boat flotillas and squadrons of unprotected ships.
We are quite in accord with M. Charmes that any nation 
with a large commerce is in these days peculiarly open to 
attack, and it is curious how little this seems to have been 
considered in the construction of our unarmoured fleet for 
the last fifteen or twenty years, with the result that the 
greater portion of it would be practically useless for the
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good faith. No notice whatever will be taken of anonymous 
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*** We cannot undertake to return drawings or manuscripts; we 
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answers received by us may be forwarded to their destination. 
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“ E. W. II.”

E. D.—As far as we understand your question, any bookseller will supply you 
with the book you leant. If not, you m ust explain more precisely what it is 
you require.

Blue Tracings.—You can

or con-

get the tracings you require made from your own 
drawings or ordinary tracings from T. 11. Saxton, Lyndhurst, Townshend- 
road, S. Tottenham.

Erratum.— In our report of the proceedings of the Institution of Municipal 
Bngineers, for “ R. W. Rich, Poplar,” read “ & W. Rich, Hounslow.”

CHENEILLE CUTTING MACHINES.
(To the Editor of The Engineer.)

Sir,—Would any of your readers give names of best makers of cheneille 
cutting machines?—and oblige, Old Subscriber.

May 17th.

DIFFERENTIAL SELF-FEEDING RATCHET BRACES.
(To the Editor of The Engineer.)

Sir,—Can any of your readers oblige by naming makers of dif
ferential self-feeding ratchet braces ? Ratchet

May 18th.

MANUFACTURE OF FILL-BOXES.
(To the Editor of The Engineer.)

Sir,-—I should be glad if any of your readers could supply any informa
tion regarding the machinery employed in the manufacture of pill-boxes 
paper cartridge cases and articles of that class—the address of any makers 
of such machinery. Pill-box
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Subscrijitions sent by Post-office order must be accompanied by letter or 
advice to the Publisher. Thick Paper Copies may be hud. it preferred ut 
increased rates. ’

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta 
Ratal, Netherlands, Mauritius, New Brunswick, Newfoundland New 
South Wales, New Zealand, Portugal, Roumania, Switzerland’, Tas
mania, Turkey, United States, West Coast of Africa, West Indies 
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practical regularity, but regularity cannot be guaranteed in any such 
All except weekly advertisements are taken subject to this condition.

Advertisements cannot be inserted unless Delivered 
o’clock on Thursday Evening in each week.

Letters relating to Advertisements and the Publishing Department ol the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ■ all 
other letters to be addressed to the Editor of The Engineer, 163, Strand.

THE STEAMER SUBSIDIES OF THE GERMAN GOVERNMENT.
When describing the arrangements made by the 

Government of Germany for establishing steamer lines 
to the East, we expressed the opinion that the amount of 
the subsidies granted must prove inadequate to insure 
their profitable working. We on that occasion cited the 
results of known cases within English experience, and 
stated that, judging from those results, it was impossible 
to run first-class vessels of high speed on any of the lines 
of Eastern trade which, unless aided by very considerable 
subsidies, could be made to pay their way. Any line of 
steamers bound down under severe penalties to strict 
punctuality, both of departure arid arrival, must neces-

case.
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common result of thermal degradation. Mr. Reade has 
evidently taken great pains to make himself acquainted 
with the physical concepts of those who have dealt with 
the causes of the changes in the earth’s crust, hut he has 
equally evidently worked very much in the dark for want 
of thermodynamic light on many of the problems with 
which he attempts to deal. He has most completely 
failed to understand the bearing of the writings of Mallet 
and others, as is shown by numerous remarks throughout 
his book. For instance, speaking of Mallet’s theory of 
the origin of volcanic energy, he remarks that “ It is 
evident that a collapsing crust cannot develope more heat 
than is due to the distance it falls through; hence, taking 
the crust as a whole, and supposing the entire mechanical 
elfect to be converted into heat for every conti'action of 
the radius of the earth of 772ft., only sufficient heat 
would be generated to raise the mass of falling crust five 
deg. Fall.” Inasmuch as Mallet calculated that the radial 
contraction of the earth amounted to less than seven 
inches in 5000 years,1 and yet showed that the heat 
developed by the descending crust was vastly in excess 
of that necessary to account for all volcanic activity, Mr. 
Reade has very strangely failed to obtain that knowledge 
of the subject which most physical geologists would con
sider necessary before announcing “Mallet’s View of the 
Origin of Volcanic Heat Controverted.”

For his calculations Mr. Reade assumed a co-efficient of 
expansion for all temperatures concerned, but as the 
expansion of the materials forming the earth’s crust is, at 
the high temperature he deals with, namely, 3000 deg., 
about double the co-efficient at 500 deg.,* as found by 
experiments on a very large scale, his estimates are not 
worth much. This alteration would, however, tell in 
favour of his argument, but he has nowhere given any 
facts or suggestions which have the slightest semblance 
of an explanation of the origin of the supplies of heat he 
wishes to call upon for local operation. Small or large, 
therefore, the accuracy of the co-efficient he uses is of no 
importance. There is one notion which is perhaps more 
misleading than any other in Mr. Reade’s not very well 
collected elements of his hypothesis. He assumes a con
stant supply of heat always available, but takes no notice 
of heat losses. For his chief source of elevation of any 
isogeothermal he appeals to increased thickness of the 
crust. The sedimentary areas having been deposited, and, 
as he pictures them, finished, he supposes the elevation of 
the isogeothermal, and with it the increase of elevation of 
the crust over the area so heated. He does not apparently 
see that the isogeothermal would take its new position 
gradually—that is to say, it would rise gradually with the 
deposition of the sedimentary strata—and that any 
increase of temperature would take place pari passu with 
the sedimentation. There would thus be an earlier cessa
tion of the sedimentary operations; the depressed area 
would become evanescent, and there would be no such 
elevation by expansion as he assumes.

Mr. Reade describes and illustrates many experiments 
with lead plates and with stone bars, and refers to the 
effects of heat on iron and steel plates, but none of these 
have any direct bearing on the questions under considera
tion. In all of them there is a definite source and appli
cation of heat, and there are mechanical conditions which 
have no analogue in the origin of the forces which may 
have had existence in the crust of the earth. We must 
not, however, be led into following Mr. Reade up point by 
point. A discussion of those which have been marked in 
reading his book would occupy many columns of space 
which we cannot afford. We must therefore conclude 
with the remark that the theory of mountain building 
does not appear to have received any advancing help in 
these pages, but that the publisher’s part of the work has 
been excellently done.

sarily be severely handicapped in any competition for the 
carrying of cargo. It is almost impossible to guarantee 
that on a fixed day there shall always be cargo ready to be 
taken on board a ship the stay of which at any particular 
port is, under the regulations of a subsidised convention, 
limited probably to a few horn’s only. It follows that 
those vessels which can await a freight must possess 
great advantages over those circumstanced as we have 
above indicated. Then, again, owners of goods, unless 
they are of a particularly perishable nature, care but 
little whether they reach their destination a few days 
sooner or later, and they will not pay enhanced freight 
rates to send such cargo by boats steaming seventeen 
knots in preference to those whose speed is the normal 
commercial rate of about liine knots only. Now, we know 
what is the enhanced cost of driving steamships at the 
greater of those two speeds. And this means that while 
the slower ships can and do carry goods at a profit, such 
profit is entirely lost in the case of the faster vessels. 
Add to these factors of disability the present low rates of 
freight ruling in our Eastern trade—rates which we can 
scarcely expect in these days of fierce competition to see 
materially increased—and it is easy at once to realise 
why, as we have insisted is the case, vessels bound to 
keep regular time, and to maintain high speed, are 
worsted in the contest with ships not under such restric
tions.

The Germans, we observe, are beginning to be alive to 
these facts—facts which have long been known to 
Englishmen as the outcome of their own far wider 
experience. In the attempt which Germany has of late 
been making to compete with the foreign trade of Great 
Britain, and in the endeavour to stimulate the formation 
of a rival mercantile marine, her Government has of late 
introduced a system of subsidies to the owners of all 
vessels fulfilling certain conditions. As we have stated 
above, we early in the course of that arrangement drew 
attention to the fallaciousness of much of the data upon 
which the Berlin authorities appeared to have based their 
offers. These last were, however, alluring enough in the 
eyes of German shipowners to induce them to enter 
largely into the building of ships to compete with our 
own marine. It has not taken long to prove to these the 
soundness of the contention by which we strove to demon
strate that failure must surely follow the attempt. The 
subsidies granted no doubt appeared liberal to those who 
had had but little opportunity of becoming acquainted 
with all the details of steamship working, and with the 
very heavy cost at which speed can alone be kept up. 
Stimulated by the offers of the Government, our German 
friends rushed with a considerable amount of haste into 
the jaws of the difficulty set for them, and they are now 
finding to their cost how little compensatory are the sums 
paid to them for doing so. A Hamburg paper writes 
that there are numerous complaints throughout Germany 
about the failure of the system of such subsidies. It 
specifically says that“ The Vulcan Shipbuilding Com
pany, in Stettin, which built the steamers, complain of very 
great losses; and the North German Lloyd Company have 
not only spent their whole subsidy, but have also suffered 
heavy loss. The shipowners complain that the expected 
advantages have not been gained, and that German goods 
were often left behind in German ports to make room for 
English emigrants.” We are well aware of the fact that 
the passage money of emigrants is not upon a high scale. 
How low, then, must be the rates which German shippers 
are willing, or can afford, to pay for the transport of 
their goods! It is very certain that they must be on an 
exceedingly low scale if it is found to pay better to carry 
emigrants to the exclusion of cargo—quite too low to 
ensure to the working of fast steamships anything like a 
profitable issue.

We do not know as yet how far these complaints which 
reach us through the German press are entertained by 
those who have undertaken the running of the steamers 
now competing with ourselves in the Eastern trade. It 
may be assumed that, as these have been running but for 
a few months, time has either not sufficed to bring the 
unpleasant conviction home to the minds of those who 
have entered on the enterprise, or that, sanguine of im
provement after a further period of trial in the scale of 
freights, they are maintaining a wise reticence as to 
results as yet obtained. Yet we may be certain, for the 
reasons we set forth in our former article, that sooner or 
later the difficulties which are evoking so much complaint 
among those who have invested in German steam ship
ping must press heavily upon the but recently inaugu
rated enterprise of the same nationality. It is a matter 
of public knowledge how great has been the difficulty 
experienced by British owners working the Eastern trade 
under high Government subventions to realise any profit. 
That they have succeeded in doing so to the limited 
extent that they have done is solely due to the great 
practical knowledge they have brought to bear on the 
subject, and to their prior occupation of the trade routes. 
How, then, can Germany hope to successfully compete? 
The passenger trade of the East is practically almost 
entirely of British nationality, and national prejudice will 
maintain it so. To secure freight against our own steamers 
it must be carried by the Germans at lower rates. But 
we know that these are down already to the minimum 
which affords a possible paying return. To force them 
still lower must but hasten the catastrophe which the 
German press seems to indicate must be imminent, and in 
time the weight of it must be felt more heavily by asso
ciated enterprise than it is now by the individual owners 
whose complaints are already so strongly expressed.

for some time in the town, inspecting the large quantities of 
side-arms and officers’ swords, with signalling-whistles in them, 
being made for the Government. Orders for arms are still 
coming briskly to hand, especially as the competition of Sheffield 
has just experienced a signal defeat. It is now no longer the 
‘ German Sheffield,’ but. now it is ‘ Solingen in England.’ The 
trade in fire-arms, even those of luxury also increased. Pocket- 
knives suffered severely from the political crisis at the beginning 
of the quarter. The domestic demand was as small as the 
foreign, and was particularly felt as regards the commoner sorts. 
At this moment the demand is increasing, and our market is 
being sought after again by North America, but the work is 
being so distributed that, while one manufacturer has too much, 
the other has too little to do. The North American houses send 
buyers over here who certainly make large purchases, but at 
such low prices that our industry would in a short time be 
almost ruined if it lasted, and energetic steps must be taken 
against such a danger, which is a matter for our Commercial 
Union to look to. Table cutlery, which was very dull a few 
months ago, is improving and satisfactory. The knife-blade 
forgers are well employed, but the scissors business is still very 
bad—the orders come in slowly, and the stocks are large.” 
“ Solingen in England ” probably means the wretched little office 
a few feet square established at Sheffield, with the object of 
invoicing direct from there the cheap cutlery with that un
rivalled finish which alone Solingen is able to produce, but 
nevertheless stamped with the Sheffield mark, in order to take 
in the unwary and ignorant purchaser.

THE NEW SUBMARINE BOAT NORDENFELT.

The submarine steam torpedo vessel Nordenfelt has just 
completed what may be considered a most crucial trial trip as a 
surface boat in making the voyage, through at times heavy seas, 
from Barrow-in-Furness—where she was built—to Southampton, 
in the neighbourhood of which she is shortly to prove her use 
and enormous offensive capabilities. She was during the voyage 
tested by her commander in every wind and condition of wave 
and sea, and by her behaviour therein she has shown that she 
will be capable of being manoeuvred in any possible weather, 
however bad; an advantage possessed by no other torpedo boat. 
During the trip no attempt was made to test the speed of the 
new vessel, only one boiler being used, and that without forced 
draught. The object aimed at was rather to show how far she 
could be driven at a fair speed on a small consumption; and on 
the result, namely 100 miles on just over 1| tons of coal, 
Mr. Nordenfelt is to be congratulated. A higher economy than 
this will, beyond doubt, be obtained with higher pressures than 
it was convenient to use during this her maiden trip, and when 
we mention that she is capable of carrying on board upwards of 
20 tons of coal, it will be seen how wide her operations may be. 
The vessel is now in Southampton Docks, having such upper 
gear as was found necessary for the voyage—such as masts, side 
lights, bridge railings, winches, &c.—taken off her, and is being 
made to look like what she is, a submarine boat. She is then to 
be taken out for speed, progressive, and other trials, the results 
of which will be given in our columns.

LITERATURE.
The Origin oj Mountain Ranges considered Experimentally, 

Structually, Dynamically, and in Relation to their Geological 
History. By T. Mellard Reade, C.E., F.G.S. London : 
Taylor and Francis. 350 pp. 1886.

Mr. Reade has collected together in this book so much 
that is interesting and useful, that it is not perhaps essen
tial to its appreciation that the reader should agree with 
him as to the validity of the theory of mountain building, 
which it is apparently the sole object of the book to 
announce. The collated information which may be 
referred to is comprised in the chapters which give the 
coefficients of expansion of different kinds of rock mate
rials, the rates of increase of temperature at numerous 
localities, the physical features of the mountain ranges of 
many parts of the world—partly from observation and 
partly by quotation from numerous authors—and in a 
large number of excellently illustrative lithographs of 
mountain elevations, normal and abnormal contorted 
strata, natural and conventional. Mr. Reade has 
evidently spread his reading over a very large area, with 
the object of learning as much as possible from all those 
who have written on this subject, or to find all he could, 
if any, that was favourable to the hypothesis with which 
he evidently approached the work. He has apparently 
been struck by the observation that mountains are to a 
great extent built of the sedimentary rocks, and having 
some years since in his writings on chemical denu
dation, seen that the sedimentary building of strata 
now going on is enormous, he has appealed for 
an explanation of mountain building to that which has 
been suggested by others before him—namely, the pos
sible rise of isogeothems below these thickened sedi
mentary areas, and their consequent radial and local 
expansion. He has consequently been led to inquire into 
the expansion of rock materials, and although he has not 
apparently added to existing knowledge on this subject, 
he has made a number of experiments upon it. From these 
he has satisfied himself as to the amount of the probable 
vertical expansion of a given heated area of the earth’s 
crust, assuming its temperature to be increased 100 deg. or 
1000 deg. Fall. Having postulated this local rise of tem
perature, Mr. Reade next discovers that the writers who 
have preceded him have assumed that thermal increase or 
decrease in the earth’s crust has only been productive of 
tangential pressures by expansion of area, and that they 
have overlooked the expansion in vertical or radial direc
tion. He has omitted to see that the great physicists 
who have dealt with this subject with so much real 
ability have not written for readers to whom it would be 
necessary to mention that cubical expansion is as much a 
reality as linear expansion, and they have not, moreover, 
found it necessary to appeal to cubical expansion as apart 
from the linear expansion, or to expansion in a radial 
direction alone. Moreover, they have not supposed that 
any noteworthy expansion has taken place from arbitrary 
and causeless change of level locally of a supposed 3000 
deg. plane in a thirty-five mile crust. They have, on 
the contrary, assumed that these things do not and have 
not taken place, and that, with certain exceptions, the 
physical changes which have resulted from thermal 
causes have been chiefly due to contraction as the
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Collapsible Berths for Emigrant Ships. — There has been 
on exhibition, at the show-rooms of Messrs. Barnard, Bishop, and 
Barnards, Queen Victoria-street, the collapsible passenger berths 
for emigrant vessels which have been invented by Messrs. F. H. 
Street and C. Ellis, of Hull. Amongst the gentlemen who 
inspected the berths were representatives of the New South Wales, 
New Zealand, and Queensland Governments, of the New Zealand 
Shipping Company and the Orient line, and other gentlemen 
interested in shipping matters. The berths, which are made of 
wrought iron throughout, economise room, and the small space 
which, when folded up, they occupy on a vessel, is a great recom
mendation. The separate bed parts are interchangeable, and the 
berths are easily put together and taken to pieces. They can be 
stowed away in less than half the space usually taken up by other 
berths ; they can be fitted to the ship’s side if required, or can be 
laid on the deck, and cargo placed on the top of them without fear 
of breakage or damage to cargo. Being rivetted with copper, they 
will corrode. The system is also adapted to cattle fittings and 
pens, and is an improvement on the old wooden pens now in use, 
being easily fixed and stowed away.

SOLINGEN AS A COMPETITOR,
As bearing on the question of bayonets and swords for the 

British army, the following facts are worth special 
Solingen Chamber of Commerce reports that “ the war alarm at 
the beginning of the year, though bad for other trades, was good 
for our specialities in arms, and that so many orders came to 
hand that part of them had to be given out to manufacturers in 
neighbouring tewttSs An officer of the Prussian army has been

notice. The
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but only of mass. It forms no part of my duties to teach him 
but I will refer him to a tolerably well-known book, the “ Dynamics 
of a Particle,” which may enlighten him on this subject, if he can 
read the higher mathematics. W. Shairp.

Edinburgh, May 17th.

forms to all the conditions and clauses of the cahier cle charges, as 
the bidding will only turn on the reduction in the price of gas for 
municipal purposes.

“ When the supply is adjudged, the bidder shall make within a 
period of eight days the definitive deposit of Reis 50,000 $000 
(about £11,110) in cash or securities of the public debt, the pro
visional deposit being taken into account towards the definitive one.

“ If there be two-equal tenders, there shall be a verbal bidding 
between the competitors or their representatives, and the adjudi
cation shall be made to the one offering the greatest advantages.

“The provisional deposits can be immediately withdrawn by the 
competitors to whom the adjudication has not been made, but that 
belonging to the successful bidder shall be forthwith considered as 
part of the definitive deposit.

“The successful bidder shall be entitled to withdraw 50 per 
cent., or Reis 25,000 $ 000, of the deposit when the gasworks 

finished, and the remaining 50 per cent, eight days after the 
supplying the gas is fully at work in conformity with the conditions 
of the contract.

“The supplying of gas for municipal purposes refers for the pre
sent only to the old city, inasmuch as the contracts between the 
present gas company and the chambers of the former districts of 
Belem and Olivaes terminate respectively on the 31st of March and 
the 1st of October, T889.

“Notwithstanding, all the works, whether gasworks or the 
general network of pipes, shall be established for the supply of the 
whole present area, the whole of which will remain entirely under 
the charge of the contractor, as soon as the contracts expire which 
bind the districts recently annexed to the city and the existing gas 
company.

“ The contractor will be entitled at once to supply gas to private 
persons, whether in the old or in the recently annexed part of the 
city of Lisbon.

“This concession by no means implies the exclusive right to 
make gas, inasmuch as the Lisbon Gas Company at present existing 
is entitled by Condition 17 of the contract of the 7th March, 1870, 
to continue to furnish gas to private persons in part of the area of 
the old city.

“Town Hall, May 6th, 1887.
(Signed) “

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

Correspondents.]

GAS ENGINES.
Sir,—As “ J. D. N.” knows more than Professor Rankine did 

twenty years ago, and I do not, of course it is useless for me to 
continue this correspondence, especially as “ J. P. N.” has ingeniously 
reduced the points in discussion between us to one concerning the 
propriety or not of using the word “rate,” a lame and impotent 
conclusion to his attack. It may perhaps interest him, however, just 
as any other curious fact might, to know that at Cambridge they have 
not yet got rid of the word “rate ” in dynamics. They are not, I 
suppose, quite so advanced as they are in Edinburgh. May I venture 
to suggest that the quotation he gives from Clerk-Maxwell does 
not bear the deduction your correspondent draws from it. This ends 
the matter with me as far as “J. D. N.”is concerned. J.

London, May 16th.

Sir, —The report of the trial of the Atkinson engine was published 
without my having an opportunity of seeing a proof or revising it. 
One word I should like to correct. I state that in estimating the 
heat value of London coal gas, that Professor Kennedy takes an 
“ erroneous ” heat value for hydrogen. Now, unlike Professor 
Kennedy, I do prefer to deduct the latent heat of the steam pro
duced from the heat value of hydrogen, instead of correcting for it 
later in the calculation. Apart from this, I take a somewhat 
different heat value for hydrogen, a quantity about which there is 
not at present agreement amongst physicists. But the difference 
between us is practically insignificant; and I ought not to have 
used a phrase which seems to imply doubt of Professor Kennedy’s 
very careful, and I believe accurate, determination.

I am glad Messrs. Crossley have given later data of the con
sumption of gas in the Otto engine. I am not aware that any 
independent tests to which I could have referred have been made 
in the last two years, and, at any rate, I gave the authority for 
those quoted. I was not so presumptuous as to imply that no better 
results had been obtained in their latest engines. It is simply due 
to the commanding position the Otto engine has so long and so 
deservedly maintained that its performance is necessarily referred 
to in examining results obtained by a new motor. Messrs. Cross- 
ley’s letter is so fair and reasonable that I will not even complain of 
an adjective or two, which I think could have been spared.

W. C. Unwin.

THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN.

The usual monthly meeting of this Association was held on 
Saturday, the 7th inst., in Cannon-street Hotel ; the President, 
Mr. Wm. Powrie, being in the chair, and Mr. W. P. Heath, in 
the vice-chair.

The President congratulated the members on the success of their 
annual festival, which was held on the previous Saturday, and 
stated that subscriptions to the amount of over £90 had been 
promised to their Superannuation and Widow and Orphan funds. 
The Right Hon. Lord Thurlow, Sir Fred Abel, C.B., D.C.L., 
&c., and William Beardmore, Esq., were proposed and elected 
as honorary members of the Association. Some other business was 
transacted, after which a paper was read by Mr. F. Darling
ton, C.E., on the manufacture of gas, entitled “Notes on Gas 
Manufacture. ”

The paper was illustrated by numerous diagrams showing various 
portions of the apparatus and plant required for the manufacture 
and storage and distribution of coal gas. Mr. Darlington gave a 

EXHIBITION BUILDINGS. concise description of the process of gas manufacture and some
~ T , . . , * . .account of the numerous valuable products of the coal, which are
SIR,-I must beg to ask you the favour of some space in your afterwards utilised by the chemist as dyes, scents, oils, &c. He 

honourable paper in reference to some observations made m regard mentioned that although gas as an illuminant was only introduced 
to the Mrinchester Exhibition, and in its comparison to that of last about seventy years ago, and at first had to contend against con- 
year at Liverpool, where I was engaged from the start at Antwerp sjdcrabie prejudice, at the present time there is in the United 
until lately. I refer at present to the leaders in your valuable Kmgdom alone upwards of sixty millions pounds of capital em- 
paper of April 29th and May 6th. The writer seems to state that pl * ,in its manufacture, and about ten million tons of coal are 
the completion of the Manchester Exhibition building in six months annuaffy fequircd for producing about one hundred million cubic 
was somewhat extraordinary; that the Liverpool Exhibition was feet of iilur^ating gas.
mostlj in wood, and that the disastrous experience obtained last Under recent Acts of Parliament the gas companies undertake 
year at Liverpool has borne good fruit; that the Manchester build- to supp]y gas of what is termed 16-candle power-that is to say, 
mg will probably serve as an illustration of what to imitate to as gag the light given by sixteen sperm candles burning
great an extent as the Liverpool building taught the world wliat jgo gr£dns 0f sperm per hour—the consumption of gas being five 
to avoid. I should feel obliged if the writer would kind y explain cub£ feet £our through a burner approved and stamped by the 
in what respect I refer only to the structural ironwork and not Board of a£ade. The. quantity of gas to be extracted from a ton 
to the show itself, with which I had nothing whatever to do. I he of coal yariesbut a fair quantity to produce is 10,000 cubic feet 
Liverpool papers, as well as your honourable paper, pointed out at . ton of e’oaL An average sample of common coal, yielding 
the time the defects of the show and its management during its jn qqq cubjc feet of gas, will not produce more than 134 candles, 
first period but as far as I am aware the same management has an’d tb;bring this up to the standard required a percentage of 
been entirely transferred to Manchester. In regard to the build- njust°be used. This percentage varies in different com-
mg, I visited it when nearly complete, andmy impression was, in pardeg from 110 3i per cent, of cannel. The structure, arrangement, 
reference to the exhibitors and the public, that the whole building *nd worki 4f thi retorts, scrubbers, purifiers, &c., were described 
is composed of a series of hothouse compartments, far too low to jeng^ an(j the passage of the gas traced into the holders, where
permit thousands of visitors to circulate at-the same time without -g g^orcd a^ a somewhat higher presssure than it is delivered out 
being, perhaps injuriously affected by the heat of the season The jnto the mains at>
Liverpool bmldmg, which is, in comparison to the Manchester The lecturer gave some interesting information on the construc- 
buildmg lofty, was I am told still not lofty enough to prevent m tion and arran|ement of gasholders and tanks, and stated that 
hot weather cases of indisposition through heat. The Liverpool where plenty Ofgood banast can be obtained it was found to be 
Exhibition building- was illustrated m your honourable paper at considefrab]/cheaper and quite as effective to line the tank with 
i 16 6’ f ^ ^ W1,S,k therefore only to mention that the height and wapg 0f concrete instead of masonry or brickwork. The mixture
breadth °f the gHilenes ranged from ab°Lit-j-ift. t0 10ft. and 80ft., recomrnended was seven parts of well-washed ballast to one of 
while the Manchester building does not approach nearly half these d Portland cement, with a small proportion of fine clean sand, 
dimensions As to the amount of work done m a short space of fmd he stated that a tank suitable for a gasholder of 800,000 cubic 
time and its considerable difficulties, I beg to remind the writer feet capacity was recently built under his supervision at a cost of 
that, as to the ironwork, about nine weeks were allowed to transfer about £5356. The double lift gasbolder, with its columns, brac- 
lt from Antwerp to Liverpool. During about four weeks out of ■ and bttings for this tank costa little over £6000. In gas- 
the nine winds, ice and snow stopped the work altogether, leaving h(fld’er construc6tion it is necessary to make ample allowance for 
not quite five weeks to take down, to pack, to load, to cart, to gj10 foree 0f the wind, which in hurricanes may attain a velocity 
unload, and to ship again about -000 tons of ironwork, several Qjp 250ft. per second and exert a pressure of about 251b. per
hundred tons of glass, and several hundred tons of zinework. As square foot on the side of the holder. The standards therefore
means of transport there were required about 1000 carts and twelve g^ould be constracted to withstand this pressure when the whole 
steamers. When the materials were at the Liverpool wharves the holder is out of the water.
unloading and carting had to be repeated. Hien the erection The lecturer had prepared a sort of genealogical sketch of some 
began, for which about twelve weeks were allowed, out of which of the chief products derived from the coal during the distillation 
two were lost on account of severe weather. \\ lule in the midst g> jqe djvided the coal in the first instance into four primary
of the work the steamer sank with nearly one-third of the whole producti0ns, viz., gas, coke, ammonia water, and tar. The first 
ironwork, which had to be renewed. In spite of such tremendous [WQ of tbege are used as such) but from tbe amm0nia water is pro- 
calamities, the work got on and was completed at the appointed duced tbe ammonia of commerce, from which is made the ladies’ 
time for the reception of her Majesty the Queen and the public. smelling salts &c>; amm0nia sulphate, containing 25 percent, of
But besides this, there is another interesting question. If the njtr0gen, used for agricultural purposes; muriate of ammonia or
Liverpool building is found to be light m construction, the prm- salal£moniac used in medicines and also for making rust joints in 
cipal nave and dome of the Manchester building, as far as I have con]unction with iron borings and sulphur. From tar we get 
seen, are also light. As to this point, not to trespass any further napbtba creosote, pitch, and anthracine ; from anthracine, anthra- 
on your valuable space, I may perhaps ask the favour, of some cble od and anthraquoiniol; from anthracine alizarin is produced 
space at another time m reference to Professor Unwin s highly gimi]ar to that made from the madder root and used for dyeing 
interesting and most valuable article on A New View of the Turke red &C- Creosote, which is principally used for pickling 
Nature of the Resistance of Material to Repeated Loads, pub- wood produces carbolic and cripilic acid, used for disinfecting 
lished m yours _ of December 10th, 188b, as this article gave me purposes, and it has the property of arresting putrefaction. From 
some assurance in reference to the stress diagrams I had taken out £aHtha is obtained benzole, nitro-benzole, and aniline oil, and 
The Liverpool building, standing at a great height, was exposed th*n the aniline crystalS) with their various brilliant colours of 
to severe gales and heavy snowstorms, as I experienced last winter, ent mauve violet, reds and blues innumerable almost. The
where there were about 200 tons of snow on the mam nave alone, latest production of tar, and perhaps the most wonderful, is 
having fallen m one night, from a Saturday to Sunday. Ihe Man- saccha£ne which is 230 times as sweet as sugar cane, and is sold 
Chester building is, however, less exposed. H. OONRADI. at 26s per pound.

13, Soho-square, London, May 9th. ’ ’ * 1

May 16th.

Sir,—As Messrs. Crossley Brothers’ letter in your issue of the 
13st inst. makes remarks which might cause some misunderstand
ing among your readers with respect to Professor Unwin’s report 
of my engine, may I ask you to kindly insert this letter.

With respect to the tests of the Otto engines used as references 
by Professor Unwin, they were made by well-known scientific men, 
they are the best records authoritatively made public, and though 
very widely published, their accuracy has never been questioned 
before.

Messrs. Crossley Brothers assert that their new 4-horse power 
engine is more economical than their older engines, but there is no 
published account of any trials of it by independent experts of 
acknowledged position. My engine is the first of its kind, while 
Messrs. Crossley’s new engine is the result of ten years’ working. 
Any engineer looking at the indicator diagrams you were good 
enough to publish can see at a glance how much more power I get 
out of a charge of gas and air of the same volume, and if there be 
any difference in the richness of the mixture that of the Otto 
diagram shows more gas, because though the compression is higher 
in my engine, the pressures after ignition are about the same in 
both. Referring again to the figures Messrs. Crossley give, their 
engine absorbs in friction about 16 per cent, out of the total indi
cated horse-power, mine less than 10 per cent. Taking these two 
facts in conjunction, I feel that I can with confidence leave the 
judgment as to relative economy in the hands of your readers.

Messrs. Crossley Brothers admit the superior economy of my 
engine at full power; they also recognise the fact that most gas 
engines work at somewhere between their maximum and minimum 
loads, yet they give no particulars of their engine’s performances 
at intermediate powers. Professor Unwin’s report shows my 
engine’s greatest superiority at these lower powers.

Messrs. Crossley refer to my “cumbrous contrivance.” I think 
the small friction of my engine shows that all its parts are highly 
effective. By my system of moving parts, the pumping and work
ing are performed during each revolution, surely a less cumber
some arrangement than employing a complete separate revolution 
for each function. Messrs. Crossley Brothers recognise the value 
of having a working stroke at every revolution by building their 
twin engines, involving a complete separate engine, to obtain this 
advantage. My system further enables me to dispense with the 
use of a slide, and by the ratio of expansion to greatly reduce the 
terminal pressure in the cylinder and the noise of the exhaust.

James Atkinson, Managing Director.
(For the British Gas Engine and Engineering Co.)

Joas Augusto Marquez,
“Secretary to the Chamber.” 

[Translated by—(Signed) George Brackenbury.]

London, May 18th.

THE LIGHTING OF LISBON.

SlR,--I am directed by the Board of Trade to forward to you for 
publication, if you think it desirable, in the next issue of The 
Engineer, the accompanying copy of a despatch from her 
Majesty’s Consul at Lisbon, which has been received in this 
Department through the Foreign-office, on the subject of a notice 
recently published by the Lisbon Municipal Chamber, inviting 
contracts for the lighting of that town by gas. A translation of 
the notice referred to is also enclosed herewith. R. GlFFEN, 

Board of Trade (Commercial Department),
London, S.W., May 18th.

“ British Consulate, Lisbon, May 7th, 1887.
“My Lord Marquis,

“I have the honour to transmit herewith to your Lordship a 
printed copy and a translation of a document published to-day 
by tbe Lisbon Municipal Chamber, inviting tenders for the lighting 
of the city of Lisbon by the means of gas.

“ It is necessary to observe with reference to this that Lisbon is 
at the present moment lit by gas furnished by a powerful and 
prosperous company, and possessing all the requisite buildings and 
plant for the purpose.

“ It is therefore extremely doubtful whether any new company 
would be able to offer the municipality any terms at all as favour
able as those likely to be submitted by the old company.

‘ ‘ I have, &c<7 (Signed) George Brackenbury.
“ The Marquis of Salisbury.”

“ Lisbon Municipal Chamber.
“ The Municipal Chamber of Lisbon opens a ‘concours 

petition—for a period of two months beginning on the 9th of May 
and ending on the 9th July next at noon, for the public and 
private illumination by gas of the existing—‘ actual ’—City of 
Lisbon on the conditions specified in the charge-sheet—cahier de 
charges—which is lying for inspection at the Secretariat of the 
Chamber in order to be examined by and furnished to persons 
interested.

“ In order to be admitted to bid, it is necessary to prove having- 
made a provisional deposit of Reis 25,000 $000 (about £5555).

-com-

FANS FOR FORCED BLAST.
Sir,—Can any reader refer me to published accounts of any 

experiments as to the ju-oper dimensions of fans for this purpose ? 
I believe it is generally assumed that the pressure produced varies 
as the square of the revolutions of the fan, but I do not think 
practice bears this out. Mr. Kinnear Clark adopts the above view, 
and gives a table of sizes for various pressures from a paper by Mr. 
Buckle. These appear to be independent of the volume of air 
required. Molesworth, too, gives formuke, which are unsatisfactory, 
I think.

To put a definite case : Suppose I want a fan to run at 800 revo
lutions, and to supply 360,000 cubic feet of air per hour, at a 
pressure of 3in. of water, what would be diameter of fan and of 
suction pipe and the width of blades ? If the pressure were 
reduced to 2in., what would be the revolutions of the same fan, the 
boiler and other conditions remaining the same as before, and what 
quantity of air would now be passing ? What power would be 
necessary to drive the fan in both cases ?

What I hope to get are general rules applicable to all ordinary 
cases, and based on experimentabproof. What pressure is required 
to pass a given weight or volume of air through a boiler of fixed 
dimensions ? How does the size of outlet affect the speed of the fan 
for a given air pressure ?

May 17th.

: Weighley New Technical Institute.—At the last meeting of 
the building committee of the above-named Institute, it was 
thought very desirable that the interest of all past, as well as 
present, students should be secured in order to make the opening 
ceremonies a most complete success, and with this object in view, 
and also that of giving the general public at the same time some 
idea of what has been accomplished by those who have passed 
through the classes, the following resolution was moved and carried 
unanimously. Resolved:—“ That this committee invite all past or 
present students of this Institute and of the classes in the earlier 
building to co-operate in the opening- of the new wing of the 
Technical Institute by the loan of original works executed by them 
outside the classes in the form of drawings, paintings, carvings, 
textile or other designs, models of inventions, or improvements in 
mechanical or scientific apparatus, and that the committee make 
special provision for the collective display of such works in the 
museum of the Institute. Also that a list be prepared of the 
students who have distinguished themselves as teachers or otherwise, 
and that such as do not contribute works be asked to make a report, 
setting- forth the advantages they have derived from their associa
tion as students at this Institute.” All students who are willing to 
comply with this request are desired to communicate with the 
secretary, Mr. J. A. L. Robson, who, we are given to understand, 

PROFESSORS AND ENGINEERS. -will be ready to answer any enquiries relating thereto, and to
Sir,—I am not surprised that “J. D. N. ” does not understand the 1 receive information as to the address and success of any student 

fact that pure dynamics and kinetics take no cognisance of matter, who has left the town and district.

“Tenders must be made in a letter, closed and sealed, bearing 
the inscription, ‘ Proposta para a illuminagao a gay daCicladede 
Lisboa’—tender for the illumination by gas of the City of Lisbon
— and the name of the bidder.

“ The tenders at the moment of being presented at the Secre
tariat of the Chamber will be carefully numbered in the order of 
their arrival, and the hour and day of their reception will be 
registered.

“On the 9th July at noon the Municipal Chamber in public session 
will proceed to open and read the tenders, and will adjudge 
immediately, or the next day if there should not be present the 
legal number of town councillors to deliberate, the supply of gas 
to whosoever shall offer the greatest advantages, of which the 
Secretary of the Chamber will draw up the proper official record— 
termo—which shall be signed by the town councillors present as 
well as by the bidder who has been preferred.

“ This official record—termo—shall be binding forthwith on the 
contracting parties as if it were a public deed until the contract 
shall have been converted into such a deed.

“The tender must contain a declaration that the bidder con

Fan.
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gallons might probably be intercepted. A well was sunk near the 
river Colne, at a bend in the valley, where the chalk spring broke 
out with the greatest volume, to a depth of 300ft., through chalk 
and flint beds. The water rose in the well to a level of about 3ft. 
above the adjacent river Colne; and the volume of water obtained 
from the well was much augmented by enlarging the borehole and 
further sinking. Trials were made, during the operations, of the 
effects produced on the water level by pumping ‘21,600 gallons an 
hour, when the water soon regained its original level on stopping 
the pumps.

Mr. Fox described, in his paper, the works carried out, in the 
valley of the Colne, for supplying a large district lying between 
Watford and London. A well and boring were commenced in 
1874, and completed in 1876, to a depth of 212ft., having pierced 
20ft. of hard rock chalk, where it was stopped, owing to no greater 
supply of water being anticipated from further sinking. Trials of 
the yield of the well showed that it had decreased from 820,000 
gallons in twenty-four hours in 1876, to 650,000 gallons in 1881; 
but by lowering the pumps 20ft., the yield was raised from 900,000 
to 1,000,000 gallons, which was found to have been maintained 
testing it again in 1885. Observations of the amount of water 
pumped, the level of the water in the well, and the rainfull, showed 
that the well and adjacent strata acted as a storage reservoir sup
plied by the rainfall. In order to increase the supply for an 
enlarged demand, a new well was sunk, in 1885, down to the 
gaidt, 700ft. from the surface, at an average rate of 16ft. a day. 
No increase of water was obtained in the last 200ft. The flow of 
water from the top of the borehole, 43ft. below the surface, into the 
well had diminished from 656,000 gallons to 555,000 gallons in 
twenty-four hours, at which rate it flowed steadily. The water in 
the new well was conveyed through a tunnel into the old well, from 
which it was pumped. When the communication was closed by a 
valve, the water-level in the old well was lowered by pumping 
without affecting the level in the other well, showing that the 
sources of supply of the two wells were separate. From the results 
obtained in sinking the new well, it would appear that a much larger 
supply of water could have been obtained from the old well by 
sinking the borehole 300ft. more. The supply was now 1,500,000 
gallons a day; but some new pumps could be arranged to draw 15ft. 
below the present level of the old well; and by lowering the well 
this amount, and modifying the pumps, the yield could be increased 
to from 2,000,000 to 3,000,000 gallons a day.

loading 69-ton gun. For fifteen years Woolwich was practically the 
only manufactory in the country making guns for the nation, as 
the guns ordered from outsiders did not amount to more th 
£1500 a year thoroughout that period. The threatened war in 
1878, the year of the £6,000,000 vote of credit, made the Govern
ment review their position, and apply to our private manufacturers.

As typical of the two ends of the period reviewed, we have— year 
1837, muzzle-loading cast iron gun, weighing 65 cwt., and firing 
a 681b. shot with 101b. of powder, taking ten men to fire one shot 
per minute, each shot fired costing 11s. 9d.; 1887, breech-loading 
steel gun with a total length of 44ft., weighing 110 tons, and firing 
a shot 16£in. diameter weighing 18001b., which is calculated to 
penetrate a 34in. iron armour-plate. This gun can be trained and 
fired by one man with the aid of hydraulic power ; and the cost of 
every shot fired is £190.

Our largest ironclad, costing some £600,000 or £700,000, carries 
only two of these 110-ton guns; but in addition it has a large 
number of quick-firing machine-guns. The Benbow has an arma
ment consisting of two 110-ton guns, twelve rapid-firing guns, and 
fourteen machine-guns. There are also four torpedo ports on the 
broadside, and one at the stern, all above water. The armament 
of the Colossus comprises four 43-ton breech-loading rifled guns, 
two in each turret, firing projectiles of 714 lb. weight with a charge 
of 2951b. of powder, and penetrating 20^in. of iron at 1000 yards.; 
also five 6in. breech-loading guns, weing 89cwt., and firing a pro
jectile of 1001b. with 421b. of powder, and penetrating 9'7in. of 
iron at 1000 yards; also four 6-pounder Hotchkiss quick-firing 
guns of oil-hardened steel, weighing 7'3 cwt.; ten four-barrelled 
lin. Nordenfelt guns of 4 cwt.; one two-barrelled Nordenfelt of 
181 lb.; two 9-pounder muzzle-loading guns of 8 cwt.; two 
7-pounder muzzle-loading guns of 2001b.; and four five-barrelled 
Gardners of 280 lb., firing 330 shots in half a minute.

Reference was also made to the various quick-firing machine- 
guns, and then to our means of supply. “First we have the 
arsenal at Woolwich, then we have practically two other arsenals, 
which, although private works, would in case of war be at the dis
posal of the Government. Fortunately they are separated by long 
distances. Should an enemy destroy Woolwich, we should still 
have Elswick left on the east, close to the seaboard, and an inland 
arsenal at Manchester—namely, the Whitworth works—communi
cating with the west coast.”

Mr. Carbut concluded with remarks on the production of satis
factory steel ingots and forgings, and by reference to the relative 
value of the steam hammer and press methods of producing the 
main parts of big guns.

The first paper read was by Mr. F. R. F. Brown, of Montreal, on 
the construction of Canadian locomotives. A discussion upon this 
was continued on Tuesday afternoon, and a second paper, by 
Major Thomas English, R.E., was read on some experiments on 
the distribution of heat in a stationary steam engine. The dis
cussion upon this was adjourned to the next meeting, and a third 

by Mr. John Richards, of San Francisco,

LARGE HORIZONTAL PLATE BENDING 
MACHINE. an

We illustrate on page 401 a large horizontal plate bending 
machine, made by Messrs. Francis Berry and Sons, of Sowerby 
Bridge, Yorkshire. This machine is capable of bending steel plates 
18ft. 6in. wide and up to lin. thick, cold. The rollers are of cast 
iron, with wrought iron shafts running through their centres, 
the top roller being 27in. diameter, and the two bottom rollers 
2 lin. diameter. The top roller is balanced by weights and 
levers underneath the machine, and is raised and lowered by a 
large fly-wheel, and worm and worm wheel, so arranged that this 
object is easily eflected. The bottom rollers are fluted from end 
to end, that they may secure a better grip of the plates, and 
have supporting rollers fitted underneath them, carried in a 
strong framing, which is bolted to the large girders, enabling 
them to resist the greatest strain. As will be seen from the 
illustration, the gearing is .all at one end, thus leaving the other 
end entirely clear for the easy removal of cylindrically rolled 
plates. This arery powerful and massive machine, which is driven 
by a pair of steam engines, with reversing motion, approximately 
weighs 50 tons, and is well adapted for the work its design 
indicates its power to perform. This machine was made 
for the Flensburger Schiffsbau-Gesellschaft, Flensburgh, and 
similar machines have been supplied to her Majesty’s dockyards 
at Sheerness and Devonport.
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THE INSTITUTION OF MECHANICAL 
ENGINEERS.

The spring meeting of the Institution of Mechanical Engineers 
took place in the theatre of the Institution of Civil Engineers on 
Monday evening and Tuesday afternoon last. The president, Mr. 
E. H. Carbutt, gave an interesting inaugural address, in which he 
reviewed the changes and improvements that have occurred in the 
construction and use of ordnance and armament during the past 
fifty years. As showing the importance of these to England and 
her colonies, he mentioned that the value of British ships, and of 
the freight they carry annually was estimated in 1881 to be not less 
than £900,000,000, and must now be £1,000,000,000, of which it is 
estimated that in the direct trade of the United Kingdom alone 
£144,000,000 is afloat at any one time ; but British interests in sea
borne commerce are really larger, for much of what appears to be 
foreign trade is either British property, or security for British 
advances. He then mentioned that except in the superior compo
sition of the metal, cannon cast in the reigns of the Georges 
exhibited little improvement upon those of the time of Elizabeth. 
The want of accuracy in shooting is well illustrated by .the 
fact that in 1812, at the battle of Salamanca, 3!, million cartridges 
and 6000 cannon balls were fired, with the result of only 8000 
being put hors cle combat. And as late as 1857, during the Kaffir 
war, 80,000 cartridges were fired in a single engagement, in which 
only twenty-five of the enemy were killed. The Crimean war 
directed attention to the fact that our guns must be improved, and 
a great amount of inventive talent was brought into the field. He 
then referred to the gun of to-day, made entirely of steel, which 
is provided with mechanical appliances for every movement in 
forts, in turrets, or on shipboard, and said that while the ability of 

y inventors has rendered all this progress possible, a good deal 
of it is due to the genius and energy of Sir William Armstrong and 
the late Sir Joseph Whitworth. In 1854 Sir William Armstrong 
obtained leave from the Duke of Newcastle to make six rifled guns. 
In these the general principle of construction was nearly the same 
as at present, namely, a central barrel of steel strengthened by hoops. 
In 1854 Lord Hardinge applied to Sir Joseph Whitworth to make 
the machinery for the production of the barrels for the Enfield 
rifle. This he declined to do until he could make experiments with 
a view to determine the proper form of rifling and the length of 
barrel and of shot. The Government agreed he should build a 
shooting gallery, in which an exhaustive set of experiments was 
carried out. These showed what was the best pitch of rifling, 
what was the best form or method of rifling, what was the best 
length of projectile, what shape of projectile afforded the greatest 
power of penetration, and a variety of similar matters ; all these 
things were removed from the region of speculation. The experi
ments proved, moreover, that what was true of small-arms was 
equally true, mutatis mutandis, of cannon.

In 1856 I' ranee used some rifled field guns in the Italian cam
paign, and this was the signal for the re-construction of artillery 
in Europe. In 1858 the English Government appointed a com
mittee to examine and report on rifled field guns. Seven different 
designs were submitted, and eventually the committee reported 
that it was expedient to continue the experiments on two, namely, 
the Armstrong and W hitworth guns. The Government became 
thoroughly committed to the Armstrong system, firstly by appoint- 
ing Sir William Armstrong as head of Woolwich, and secondly by 
giving a guarantee to a private firm at Elswick to manufacture his 
guns. This was in the year 1859; but in 1862 Sir William gave up his 
appointment at Woolwich, and the Government gave up their guaran
tee to Elswick, which has ever since been conducted as a private firm. 
In 1868 Sir Joseph Whitworth advocated the use of flat-headed 
projectiles for penetrating armour under water and at angles. 
1 rom the first he also advocated the adoption of long projectiles, 
even five and six diameters in length. This theory is now accepted 
to a certain extent, the length of the service projectiles having 
increased from 1 '5 and 1 ‘8 calibres up to nearly 4 calibres long. 
The flat head has never been adopted : but in these days of com
pound hard armour the racking effect of flat-headed projectiles may 
be worth trial.

In 1882 four breech-loading Whitworth guns of 9in. calibre 
■were made for the Brazilian ironclad Riachuelo, which were 
adapted to fire the modern slow-burning powder. The weight of 
the charge was 200 lb., and the projectile weighed 400 lb. A steel 
shell from one of these guns was fired through 18in. of wrought 
iron armour with heavy timber and steel backing, and was dug out 
of the sand 17ft. behind the face of the target, the shell being still 
intact. This is the greatest recorded penetration from any 9in. gun.

Major Moncrieff invented the disappearing carriage, utilising the 
recoil of the gun, originally by means of a heavy counterweight, and 
now by means of a hydro-pneumatic cylinder, to bring the gun 
back into the position for firing after it has been loaded underground. 
In a new fort on the south bank of the Tyne Mr. Maxim is trying 
anew plan of disappearing gun by mounting it on a kind of gaso°- 
meter, which is raised by air-pressure and sinks by its 
weight.

At the fort at Dover the turret carries two 80-ton muzzle-loading 
guns, and is rotated by steam power. It is the only fort of the 
kind on our shores ; we ought to have more. At Elswick much 
larger turrets are being constructed for the Italian Government 
to carry a pair of 120-ton guns, which are to be worked and loaded 
by hydraulic machinery; the turrets are to be rotated by hydraulic 
power, and the magazine cranes to be worked in the same way.

Mr. Longridge’s wire gun is coming into favour. Mr. Vavasseur 
has greatly improved the naval gun-carriage, and utilised the 
hydraulic buffer with a water cataract to take up the recoil of the 
gun. After Sir William Armstrong left Woolwich, the Govern
ment pushed on with the manufacture of the .wrought iron, coil 
guns. A large number of new tools were designed by our best 
toolmakers, aided by Sir John Anderson, who had been appointed 
inspector of machinery. To give an idea of the amount of work 
turned out, I may say that, since the introduction of rifled guns in 
1S59-60 down to the present time, upwards of 11,000 rifled guns 
Iihvg been issued from the Royal Gun Factory, varying from 
the 7-^ounder of 150 lb. weight to the 17|in. muzzle-loading gun 
and from the 6-pounder rifled breech-loader to the" 13 A in. breecli-

A borehole was sunk, in 1880, to a depth of 754ft., by the 
local board of Hinckley, in Leicestershire, acting under the advice 
of Mr. Plant, for seeking a supply of water from the “ Water- 
stones ” of the Triassic formation, at the base of the Keuper 
Marls. The water-line was met with 80ft. below the surface; and, 
in 1883, Mr. Stooke advised that pumping should be effected with 
easily available plant. Boring rods, 3in. in diameter, and 450ft. 
long, served for suction pipes; and boring rods, provided with 
rubbers, were used as pumping rods to a depth of 300ft. The 
pump was worked with a stroke of 18in.; and 400,000 gal
lons of water were pumped out of the bore-hole in April 
and May, 1883. The water contained about 500 grains of 
solids, and 40 grains of chlorine, to the gallon. A 3in. bore
hole was then carried 51ft. lower, and gave evidence of more 
favourable water-bearing strata. A plug was obtained to separate 
the upper from the lower water, as the tubing had not been carried 
below 476ft. from the surface, and the pump was arranged for the 
plug to act at a depth of 690ft. The quality of the water, how
ever, was no better, the solids ranging from 425 to 395 grains per 
gallon. The plug was then placed at a depth of 731ft., and after
wards as near the base of the original bore-hole as practicable, 
without any better quality of water being obtained. On the plug 
being raised, it did not appear that any water could have passed it, 
and the water from the upper strata must therefore have passed to 
the pump through fissures in the rock.

Mr. Matthews, after explaining the hydrographical conditions of 
the district round Southampton, proceeded to describe the several 
steps taken to obtain a water supply of 3,000,000 gallons a day for 
the borough, at a cost of £60,000. A small 3in. boring was first 
sunk 105ft. in the chalk, just above its outcrop at Otterbourne, 
where a remarkable convergence of water gradients, as obtained 
from ninety wells, had been found, with the object of ascertaining 
the actual presence of water before executing further works. Water 
was found in the chalk in good quantity at a depth of 20ft. Two 
12in. borings were then sunk in eleven days, each 50ft. from the 
small boring, and in a line parallel to the outcrop. On pumping- 
con tinuously from both borings for sixteen days, a mean discharge 
of 20,960 gallons per hour was obtained with a loss of head of 9|ft.; 
and on ceasing to pump, the water rose rapidly to its normal level, 
which is very constant there at all seasons. An adequate yield 
having thus been proved, the regular works were proceeded with. 
As the trial borings had been sunk so easily and rapidly by the 
ordinary “ chisel-and-shell ” method, the author determined to 
sink two bored wells, each 6ft. in diameter, instead of one large 
well sunk by hand in the usual manner, thereby gaining the advan
tage of having two independent wells, and saving the cost of tem
porary pumping machinery. After executing the foundations of 
the engine-house, and forming a strong working floor, the wells 
were bored to a depth of 100ft. from the surface by breaking up 
the chalk and flints by dropping down the iron 3in. boring rods, 
furnished with three steel-pointed chisels, and raising the debris by 
the “ miser ” to the surface. The chisels and the miser were given 

otary motion by manual labour, and the miser usually came up 
about two-thirds full. The first well was bored in thirty-three 
days, having been delayed by accidents ; but the second well was 
completed, with slightly altered tools, without mishap, in fourteen 
days—a rate of over 5ft. per day. The wells were lined with lin. 
mild steel tubes, 5ft. llin. in diameter, in 6ft. lengths, with 
twenty-four 6in. holes in each length, to allow the free ingress of 
water. The cost of the bored wells was under £1700, whereas the 
author estimated that a single large well, lined with 18in. brick
work, would have cost between £2000 and £2500. 
being distinct, with independent pumps, any accident to one would 
not interfere with pumping in the other, and any deepening could 
be easily effected in one without affecting the clearness of the 
water in the other. The author added a short account of the deep 
well on Southampton Common, bored between 1838 and 1851 to a 
depth of 1317ft., when it only yielded 130,000 gallons a day.. It 
traversed 850ft. of chalk, but did not reach the Upper Greensand; 
and an attempt in 1882 to deepen it being frustrated by a broken 
tool lying at the bottom, it was finally abandoned, having involved 
a cost of £20,000.

paper, namely, one 
irrigating machinery on the Pacific coast, was not reached. On 
Tuesday evening the annual dinner of the Institution was held at 
the Criterion, the Duke of Cambridge being among the guests, and 
the president in the chair.
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THE INSTITUTION OF CIVIL ENGINEERS.
WATER SUPPLY FROM WELLS.

man At the meeting on Tuesday, the 19th of April, Mr. Edward 
Woods, President, in the chair, four papers were read on the 
subject of obtaining Water-Supply from Wells, namely, “Chalk 
Springs in the.London Basin,” by Mr. J. W. Grover, M. Inst. C.E.; 
“Borings in the Chalk at Bushey, Herts,” by Mr. William Fox, 
M. Inst. C.E.; “On a Borehole in Leicestershire,” by Mr. T. S. 
Stooke, Assoc. M. Inst. C.E.; and “The Wells and Borings of the 
Southampton Waterworks,” by Mr. William Matthews, Assoc. M. 
Inst. C.E.

In the first paper, Mr. Grover began by pointing out what a large 
and rapidly-increasing water-supply was required for London, and 
that the Upper and Lower Greensands did not yield water in any 
quantity, and therefore were not available, as Professor Prestwich 
had hoped, for furnishing a supplemental source of supply for the 
metropolis. He showed that the chalk was the true source, but 
that care must be exercised in selecting a site for sinking a well 
into it; and that whilst only a moderate supply of water could be 
obtained where the chalk was overlaid with a thick bed of clay, 
owing to the compression of the fissures by the superincumbent 
weight, and the distance the water had to travel underground, a 
large supply might be secured by sinking a well at the outcrop of 
the chalk, at a point near a river, which indicated a subterranean 
flow of water. Consequently, there was no prospect that any large 
volume of water could be obtained from the chalk under London, 
or from the Upper or Lower Greensands, owing to the immense 
pressure upon them. The author then proceeded to describe 
in detail the various works carried out for supplying the Newbury, 
Wokingham, Leatherhead, and Riekmansworth districts with water. 
A plentiful supply was readily obtained for the Newbury district 
by sinking a 7ft. well, 13ft. deep, in the valley of the Kennet, on 
the west side of the town. The chalk spring struck there proved 
of excellent quality, and the water was. raised by pumps into two 
reservoirs, at a high level, each having a capacity of 110,000 gallons, 
and commanding the whole of the town. The cost of the works had 
not exceeded £20,000. Two wells had been previously sunk in the 
Wokingham district to depths of 336ft. and 734ft., through the 
Bagshot Sands, London clay, and Woolwich and Reading beds, into 
the chalk, which failed to give an adequate supply of water, owing, 
in the author’s opinion, to the flowing in of the fine running sand 
of the Woolwich and Reading beds. By sinking another well down 
into the chalk, which was reached at a depth of 345ft., and carefully 
excluding the fine sands of the Woolwich and Reading beds in its 
descent, a fine chalk spring was struck at 405ft., which rose to 30ft. 
from the surface. The well was sunk in twelve months; and several 
trials were made of the yield of the well, which proved that the 
spring flowed more freely after pumping, owing doubtless to the 
fissures, giving passage to the water, being cleared out and enlarged. 
A lower set of pumps drew the water from 123ft. below the surface. 
The upper pumps, capable of pumping 10,000 gallons an hour, lifted 
the water into reservoirs 144ft. above the engine-house floor, having- 
a capacity of 220,000 gallons; and a constant service was afforded 
at a capital cost of under £20,000. The Leatherhead district 
included eight parishes in Surrey, having an area of 24 square 
miles; but it would be possible to extend its limits, and to afford 
a supplemental supply to South London from the Leatherhead 
springs, for which no other at all equally available source of supply 
existed. A 12in. boring was sunk to a depth of 200ft. in the chalk, 
through flint beds containing powerful chalk springs; and the 
yield of water at the depth reached far exceeded any possible 
requirements, the flints being continuous for the last 40ft., and 
forming a natural reservoir, from which the water rose to the 
surface when liberated by the borehole, 
embraced the whole basin of the Mole above Leatherhead, over 100 
square miles in extent; the water in the well kept at a level, of 2ft. 
to 3ft. above the river Mole, and maintained an even temperature 
of about 53 d eg. all the year round. From trials made with the pumps 
drawing 15,000 gallons an hour, it appeared that 1,000,000 gallons 
a day could be raised by the pumps from the Surface, and by en
larging the borehole down to the sweat reservoir of flints below the 
97ft. level, a minimum daily supply of 4,000,000 to 5,000,000 gallons 
could probably be obtained. A constant supply was provided from 
a reservoir, containing 125,000 gallons, the level of which would 
command South London with a high service. The collecting basin 
above Rickmansworth was 234 square miles in extent; and the 
water rose in many places bright and pure from the flint beds in 
the chalk. The subterranean flow had been estimated at 70,000,000 
gallons a day at Rickmansworth ; and from 5,000,000 to 10,000,000
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The two wells

Naval Engineer Appointments.—-The following appointments 
have been made at the Admiralty :—George Harding, chief engi
neer, to the Thalia, to date May 12th ; Richard S. Ham and E. J. 
Rattenbury, engineers, to the Thalia, to date May 12th, and to the 
Carysfort when recommissioned ; John E. Chase, engineer, to the 
Seahorse, to date May 12th ; George J. Ross, engineer, to the 
Thalia, to date May 12th ; and to the Albacore when recommis
sioned ; and Charles G. Taylor, assistant engineer, to the Thalia, to 
date May 12th, and to the Carysfort when recommissioned.

The Manchester Ship Canal.—This project, our Manches
ter correspondent says, is being pushed forward with great 
energy, and the amount of promised capital in its district is now 
well over three million pounds, but the promoters are not 
resting.until they haye capital promised to the. amount of .about 
four millions before they attempt to raise the remaining capital in 
London. The prospects Of the final carrying out of the project 
may be described as very healthy, and although it was a great 
disappointment that the scheme had not been sufficiently advanced 
to enable the Prince of Wales during his recent visit to Manchester 
to turn the first sod, there is a very general feeling of expectation 
that this ceremony will eventually be performed by her Majesty the 
Queen, and that it will form the central incident of the jubilee year 
in this district.
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The catchment area
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all the portable engines employed on this work at Tansa, which, 
perhaps, the makers, Messrs. Clayton and Shuttleworth, may 
be able to explain. After working some little time, the regulator 
valve appears to be of little use for stopping the engine. This 
was accomplished at the time of my visit by the primitive 
method of applying a brake to the fly-wheel by means of a 
chain. I was informed that “ the valve had been carefully 
inspected and was in good repair,” and that up to the present 
time “ the brake and chain was the only solution of the diffi
culty.” The extensive character of the Tansa works may be 
gathered from the amount of the contract for the dam alone, 
which is 30 lakhs of rupees, or, roughly, £300,000, the contract 
time for finishing the work being six years, but it will be pro
bably finished in less. Payment to the contractor is made 
monthly on the engineer’s certificate, and 50 per cent, advance 
is made on the value of materials on the ground. Of the total 
payment, 10 per cent, is deducted and reserved for contin
gencies, and a lakh of rupees has been deposited on commence
ment.

NOTES ON SOME ENGINEERING WORKS AT 
BOMBAY.

The limit of what is to be the artificial lake is marked out with 
stones painted red ; these are worshipped by the natives, whether 
on account of the red colour or the engineer fetish I cannot say; 
but we were treated to the singular spectacle of a native praying 
and making offerings to what appeared to be a very ordinary bench 
mark. The area, at present occupied by a teak forest, which is to be 
flooded, is eight square miles; the catchment area, from which 
the rainfall will be collected, is over 52 square miles, from 
which every source of contamination will be removed. The 
water will be impounded by means of a dam across the river 
Tansa, which will be built to a height of 109ft. above the river 
bed. At the time of my visit, only a small portion had been com
pleted, to store sufficient water for the work. The total length of 
the dam at top when finished will be 8700ft.; and excavations 
for the foundations are being rapidly completed along the whole 
length. The ashlar work will be bonded on to the solid rock, 
which is only met with at a depth varying from 20ft. to 50ft., 
on account of the trap formation, which, cropping up to 
the surface in places, is full of fissures. Some 4000 men 
and women are at work on these foundations, the men 
either excavating the earth or drilling holes for blasting, the 
women taking away the spoil in baskets. With the excep
tion of the tramway which brings stone from a quarry that has 
been opened up down the river, all the labour of removing the 
spoil is performed by women, who are simply provided with 
shallow baskets which they balance on their heads. This method 
is nearly always practised in India, and in the opinion of many 
engineers is far more efficient than barrows, trollies, or carts, and 
has the great merit of enabling any number of coolies to be set 
to work on a given spot where it is desirable to move a large 
quantity of spoil. For instance, on the Jhansi section of the 
Indian Midland Railway I found Mr. Walter Merivale, the 
executive engineer, had concentrated about 700 men, women, 
and children in a small area consisting of a depression and a 
slightly rising ground which was immediately required for a store 
yard. The method adopted was as follows :—Fifty or sixty 
men were told off with picks and large hoes to dig up the earth 
and fill the baskets. At the place where the earth was to be

By Killingworth Hedges, M.I.C.E.
The Prince’s Dock is being greatly extended, and is the most 

important work in the city ; also there are several extensive 
engineering works in active progress in the neighbourhood of 
Bombay. Of these, the new water supply of the city, which is 
anticipated to deliver thirty-three million gallons daily, in 
addition to the present supply, is the most important, the waters 
having to be led in conduits and pipes a distance of 53i miles 
from the artificial lake which is now being formed. Through 
the courtesy of the executive engineer, Mr. W. Clerke, the 
writer was not only given every facility of inspecting the whole 
of the work, but also has been furnished with the particulars 
and details of the novel features which will be described in a 
future article. A brief account of the journey and the method 
adopted for securing the necessary amount of coolie labourers 
may be of interest to those who are not acquainted with engi
neering work in India.

The magnificence of the new terminus of the Great Indian 
Peninsular Railway impresses the visitor to Bombay. In outward 
appearance there is some resemblance to the Caledonian-station 
at Glasgow, except that the area covered by the Great Indian 
Peninsular terminus and offices is much larger, and after passing 
through the magnificent booking-hall with its vaulted roof and 
marble columns, one is surprised to find the platforms of the 
station cramped as to accommodation, and covered by a very low 
roof with very deficient lighting. The railway carriages are 
designed for coolness, having double roofs and sides ; the gauge 
of the line, 5ft. 6in., admits of considerable interior room and 
ample accommodation for five persons to lie full length at 
night, the top berths folding up during the daytime ; there is 
also a lavatory for each carriage, with an ample supply of water, 
and in some cases a shower-bath. In fact, the long journeys 
which passengers have to take in India necessitate sleeping 
accommodation to be afforded without extra charge. On the 
Great Indian Peninsular Railway there are three classes, a pro-

TORPEDO BOAT CASUALTIES.

The following extracts speak for themselves. An inquiry is 
pending, and it would, of course, be premature to express any 
opinion on the subject until this inquiry has been concluded. 
Under the circumstances we feel that we shall best discharge 
our duty to our readers by placing before them what has been 
said by contemporaries presumed to be well informed on the 
subject.

“ The torpedo boat manoeuvres off Portland have unfortu
nately resulted in two disasters. On Monday Nos. 43 and 66 
collided. The former was much knocked about in the bows, the 
latter, a stronger built Yarrow craft, being but slightly damaged. 
.... The second and more serious catastrophe was caused by 
the bursting of the boiler of No. 47 during the full-speed trials 
from Portland to Torquay and back. Unfortunately this accident 
has been attended with loss of life. The boat was towed to 
Plymouth by the Rattlesnake, and the five injured men were 
sent to hospital. Two of them succumbed during the night— 
H. T. Platt, engine-room artificer, and Henry Hawkins, leading 
stoker. Another stoker, John Abinett, is not expected to live ; 
but the other men, Henry Ferriss, engine-room artificer, and 
James Bickliam, stoker, will probably recover. This has been a 
sad event in a series of operations which were badly wanted to 
give both officers and men experience and practice. The results 
of the trial upon which the ill-fated No. 47 was engaged at the 
moment of the accident are, however, sure to be valuable. A 
Yarrow boat won the race.”—Army and Navy Gazette, May 14th.

“ Besides Hawkins and Platt, another stoker, named John 
Abinett, died at the Royal Naval Hospital, Plymouth, yesterday 
morning, from injuries received by the explosion on board 
No. 47 torpedo boat. Henry Ferriss and James Bickham, the 
other two men injured, are expected to recover. The inquest 
on Hawkins and Platt has been opened and adjourned until 
June 1st. The Admiralty have, however, ordered an inquiry 
into the disaster to be opened to-morrow morning on board the 
Royal Adelaide. Singularly enough, news of a very narrow 
escape from explosion on No. 57 torpedo boat was brought by 
the Seahorse special service tug, which arrived at Plymouth on 
Saturday. This boatwasalso oneof the fleet running between Port
land and the Ore Stone. After the accident to No. 47, the iest 
of the fleet at once returned to Portland, and on arriving there 
the engine-room artificer of No. 57 reported to Commander 
Harford that the boiler was leaking. An examination showed 
that not only had the top of the boiler fallen in, but that seven 
stays had been drawn out by the pressure of steam, and eleven 
others were partially drawn from the plate. Commander 
Harford immediately had the fires drawn ; otherwise a serious 
explosion must have occurred. This is a very grave occurrence, 
and will probably lead to the boilers of all these torpedo boats 
being examined.”—Daffy Chronicle, May 16th.

So that our readers may be aware of the torpedo boats 
engaged in the present manoeuvres, we annex a list of them, 
together with their numbers, the builder’s name, and the officer- 
in-charge, T. meaning Thorneycroft; Y., Yarrow; and W., 
White. No. 81, W., Com. Egerton; No. 48, T., Lieut. Miller; 
No. 49, T., Lieut. Ravenhill; No. 50, T., Lieut. Greville ; No. 57, 
T., Lieut. Harford; No. 55, T., Lieut. Carey; No. 56, T., Lieut. 
Austen; No. 27, T., Lieut. Coxon; No. 26, T., Lieut. Carr; 
No. 66, Y., Lieut. Madden; No. 70, Y., Lieut. Duff; No. 72, Y., 
Mr. Barrett; No. 41, T., Lieut. Colmore; No. 47, T., Lieut. 
Tower ; No. 44, T., Lieut. Nicholson; No. 31, Y., Lieut. Hewitt; 
No. 35, W., Lieut. Hamilton ; No. 36, W., Lieut. Heath; No. 42, 
T., Lieut. Armstrong; No. 58, T., Lieut. Bridson; No. 43, T., 
Lieut. Harvey; No. 46, T., Lieut. Grant; No. 45, T., Lieut. 
Thursby; No. 34, W., Mr. Jeffery.

“ G. H. Y.” writes to the Times from Devonport, May 14th : 
—“ The calm heroism and unselfish devotion of the late George 
Platt, engine-room artificer in charge of No. 47 torpedo boat, 
deserves to be recorded. He was in the stokehold at the time 
of the accident, and made his escape through the water-tight 
door into the engine-room, and thence on deck. Almost blinded 
and frightfully burnt and scalded, his first thought was for 
others. ‘ Turn fire-extinguisher cock,’ he gasped to the deck 
hands, who were assisting up the ladder. This cock can be 
worked from the deck, and his motive was to save the boat. 
When the surgeon arrived, he first turned his attention to Platt, 
who nobly asked to be left until his groaning companions were 
attended to. After nearly six hours of intense suffering, borne 
without a murmur or complaint, he was about to be removed to 
the hospital, when he asked the surgeon to allow him to remain 
for a few minutes as ‘ he felt faint.’ At 5 a.m. the following 
morning his sufferings ended, and his gallant spirit passed 
away.”

It is certainly a remarkable fact that during the recent 
manoeuvres two boilers, built by the same firm, should have 
given way in an exactly similar manner, and it is indeed fortu
nate that the failure of the second did not result in loss of life. We 
presume the authorities will have a searching inquiry made into 
the cause, which is but just to Messrs. Thorneycroft, the builders, 
to the reputations of the men whose lives have been sacrificed, and 
to the country possessing no less than twenty-four similar vessels 
of identical construction. We shall therefore anxiously await the 
evidence given at the inquest, which is adjourned till the 1st of 
June, in hopes that the survivors of No. 47 will have so far 
recovered as to be able to attend. There is some consolation in 
the fact that it is better that these accidents, whether due to 
unskilful handling or to defects in design, should occur in times 
of peace rather than in times of war, when the consequences 
would be far more serious.
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GREAT INDIAN PENINSULAR RAILWAY WORKSHOPS, BOMBAY.

deposited stood six chuprassies, or foremen, with bags of tin 
tickets, and close to the work a responsible clerk sat with an 
assistant, having spread before him 50 rupees’ worth of money 
in copper and small silver. The coolies, or cowrie wallahs, as 
they are termed, carry a basket-load of earth on their heads, and 
as they deposit it receive one or more tickets, according to the 
load and the fulness of their basket; half empty baskets are 
thrown down and not paid for, but they are generally full. As 
soon as a coolie has a few coppers’ worth of tickets, he or she 
goes to the table and changes them for their value in money, 
and this constitutes the popularity of the system, as they can 
come and go as they like, and they can work fast or slow. Mr. 
Merivale informed me that one will often see a man ploughing 
in the next field leave his plough, borrow a basket, and as soon 
as he has earned an anna, or the equivalent of lgd., run back to 
his plough. The value of the tickets is arranged so that the 
coolies can earn about twenty per cent more than their usual 
pay, which is for men about 3 annas to 4 annas a day, women, 
24, annas, and children, 1 anna to LV anna ; this increase pays 
well, as a good deal more than a usual day’s work is obtained. 
The excavation of the foundations of the dam necessitates a 
great deal of blasting, which is done by native labour. The 
contractor has one Maclean’s steam drills at work; but it is 
doubtful whether its use is more economical than ordinary 
“ jumping.” The powder is all made quite close to the work in 
a most primitive manner by a native who employs women to 
grind it in the ordinary flour mills which are found in every 
native hut. The proportion is as follows :—Nitre, 2; sulphur, 2; 
and charcoal, 3, to which, after the paste has been dried and 
ground, a small portion of sharp sand is added. The cost on 
the ground is 16s. 6d. per cwt., and the efficiency is said to be 
equal to the ordinary imported powder, which would come to 
very much more.

In this and many other districts in India, limestone in the 
shape of small nodules, known as “ kunkah,” is found in large 
quantities ; from it most excellent lime is made which is 
moderately hydraulic. The burning of the lime and the pre
paration of mortar is carried out at Tansa on a large scale; kilns 
have been erected on the plan which admits of charging and 
withdrawing going on at once. The lime and sand are mixed in 
the proper proportion by filling boxes having removable sides, 
allowing the whole mass to be turned with a spade and removed 
to the mortar mills, which are erected in batches of four edge- 
runners to one portable engine. The charge is ground for thir
teen minutes, which is a great improvement on the native method, 
still adopted by the Indian Government, of mixing mortar in 
shallow circular trench dug in the ground by means of a millstone 
pulled round by a bullock yoked to a pole, which works on a pivot in 
the centre of the circle. An unaccountable accident has occurred to

portional charge per mile being made, so that first-class is 
12 pies, or about l £d. per mile ; twice the amount of second, 
and four times the price of third-class ; the exact fare is always 
marked on the ticket, and for the third-class both in English 
and Persian figures; the latter class is doubtless the paying 
factor of Indian railways. Unimpeded with luggage, the natives 
throng at every station, taking up positions on the platforms 
hours before the departure of the train, and complacently 
squatting until the arrival of the next train, if, as it frequently 
happens, there is no room.

Instead of at once proceeding to Atgaon station, which is the 
nearest to Tansa, the site of the artificial lake and headworks of 
the Bombay scheme, it was suggested that a visit should be 
paid to the workshops of the Great Indian Peninsular Company 
which are situated at Parell, a small station about five miles out 
of Bombay. The general arrangements of these workshops 
are shown by the accompanying plan. Repair work is only 
carried on in the locomotive department, but the carriages and 
wagons are constructed at Parell. Teak wood is exclusively used 
for the bodies, the frames being made of iron, which is also ex
tensively employed for the covered goods wagons, the sides and 
roof being made of iron plates fastened to a wooden frame. 
There are 3000 men in the locomotive and 2000 in the carriage 
department, who are all natives, the European staff consisting of 
fifty who are foremen or draughtsmen. It is curious to see’how 
the various trades are exclusively taken up by certain classes ; 
thus the fitters are all Parsees, the carpenters mostly Jews, the 
tin-smiths Mahometans, and the copper-smiths and blacksmiths 
are all Hindoos. Time did not allow more than a cursory inspec
tion of the shops, which are low and inconveniently designed, but 
at the same time have the reputation of efficiently meeting the 
requirements of the company. Indian railway travelling is slow, a 
great deal of time being lost at stations by reason of the apparent 
helplessness of the natives in getting in and out of the carriages; 
there is much, however, to interest the engineer. At one 
station we see large quantities of old pot sleepers discarded 
for the more practical Vignoles rail; at another, in order 
to save a turntable, two lines run off’ so as to form an inverted j^, 
the locomotive running up one siding and back on to the main 
line by the other. A temporary road has been made from 
Atgaon station to Tansa; a continuous string of country bullock 
carts being met during the seven miles of drive; these carts are 
owned by the contractors for the dam works, Messrs. Glover and 
Co., and fetch the lime from the station. The method of driving 
the bullocks is primitive, and simply consists of screwing their 
tails, the driver sitting on the pole with a tail in each hand. The 
animals seem little worse for this treatment, but many die in 
the dry season, therefore bullock transport is not so cheap as is 
generally imagined

---------------4~*4---------------
The Bath and West of England Society’s Show, which 

this year will be held at Dorchester, opens on the 30th inst., and 
remains open until Friday, 3rd June, inclusive. The programme 
is a very full one, especially for the working dairy department.
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Let Fig'. 1 represent a bar bent in the plane of the paper, the 
centre of curvatore being 0. Then, if measurements could be 
nude on the axis of the bar, between the points a b, the straighten 
ing of the bar would introduce an error equal to the difference of 
the length of the chord a band arc a c b. With any amount of 
curvature likely to occur in a test bar, this error would not be very 
serious. Generally, however, the best that can be done is to 
measure the distance between points cq b1 on the surface of the bar. 
Then, since by straightening the lines a 0, b 0 become parallel, 
the error introduced is the difference between al bl and the arc a cb ; 
and this is much more serious. Most commonly, however, 
ments are made between points on clips fastened to the bar at lin. 
or 2in. distance from its surface, such a,s a2 b2. 
introduced by straightening is the difference between «,2 b2 and the 
arc neb; and this may be a serious error, even with a very small 
amount of initial curvature, If simultaneous measurements 
taken of <q b1 and a3 bs, the mean of these will have no greater 
error than the measurement of a b. That is, the mean of measure
ments on two sides of the bar reduces the error due to initial or 
induced curvature to the same amount as a measurement actually 
made at the axis of the bar.

Professor Bauschinger, of Munich, appears to have been the 
first to recognise the importance of this double measurement 
symmetrically on the two sides of the bar.

in ensure-

Then the error

arc

He has always
used apparatus in which a finger, or touch piece, attached to 
one end of the bar, presses on a roller attached to the other 
end. As the bar extends, the roller rotates by friction against 
the finger. A mirror is attached to the roller ; and the amount 
of rotation is observed by noting the image of a sca’e in the mirror 
through a reading-telescope. In this way measurements to vrsVinr 
of an inch can be taken. To eliminate errors due to curvature, 
two rollers are placed, one on each side of the bar, and two sets of 
readings are taken. This involves the adjustment 
ments and the taking of two sets of readings. But the principle is 
perfect; and no more accurate measurements than Bauschinger’s 
have probably been made.

Touch-micrometer extensometer. — The first instrument used by 
the author was a kind of callipers. Two bars, one sliding in the 
other, could be set by touch to the distance between two fixed 
clips on the test-bar. A scale was engraved on silver on one bar; 
and the distance of the nearest division from a fixed zero-mark 
the other was taken by a microscope-micrometer. Readings 
could be taken to of an inch. The instrument is easy and
rapid to use. Readings can be taken on both sides of the test-bar ; 
and the readings are direct on to a carefully graduated scale, so 
that no calibration of the instrument is necessary.

Screw-micrometer extensometer.—This aims at obtaining the ex
tension along the axis of the bar by a single reading. ‘Two clips 
are fixed on the bar, each by a pair of steel points, one on each 
side, gripping the bar in a plane through its axis. If, then, these 
clips can be made to preserve the same relative position to the bar,

of two instru-

1 Read before the Physical Society.

May 20, 1887.

MEASURING INSTRUMENTS USED IN 
MECHANICAL TESTING.1
By Professor W. C. UNWIN, F.R.S.

The determination of the exact distance between two fine marks 
on a standard of length is an operation of some difficulty, as is well 
known to physicists. But that operation is free from many of the 
difficulties which attend the measurements which have to be made 
in the engineering laboratory. Among these the determination of 
the modulus of elasticity—Young’s modulus—of a bar by measuring 
its change of length by stress, is one of the most important. Now 
the bars subjected to test are usually, in the part which can be 
measured, not more than lOin. in length ; and the whole elastic ex
tension of such a bar is generally only about 0'007in. It is obvious 
therefore that measurements must be made with considerable 
accuracy ani refinement to be of any value. But the bar cannot 
be placed in a position convenient for measurement; and the attach
ments to the testing machine are more or less in the way of the 
measuring apparatus to be applied. The bar itself is a somewhat 
rough bar, the form of which must not be interfered with to fac 1 tate 
the measurements. Then also bars of very different forms have 
t > be tested, flat and round, of various widths and diameters ; and 
t'.ie measuring apparatus must be applicable to all these with equal 
readiness. Last, but not least, the work of an engineering labora
tory is pressing, and measurements mustbecarried out withrapidity. 
In some cases, two diamond scratches have been made on the bar, 
and the distance between these measured by two micrometer 
microscopes. Apparatus of this kind is awkward to apply on the 
testing machine, and tedious to adjust and read. A cathetometer 
has been used. But then two adjustments have to be made, and 
two readings taken for each elongation. Also the limit of accuracy 
of the cathetometer is hardly sufficient for the purpose. Very 
often mechanical magnification by a lever is adopted. But there 
are some difficulties in satisfactorily attaching a lever apparatus to 
the bar : if a leverage of 100 to 1 is adopted, the fulcrum distance 
becomes very short and the range of the apparatus is limited. 
There is also some difficulty in the calibration of the instrument to 
determine the value of the readings. A micrometer screw is some
times used as a means of mechanical magnification. With this there 
is, again, the difficulty of suitable attachment to the bar ; and, as 
generally used, it is difficult to ascertain when exact contact of th 
screw is obtained without excessive pressure.

There is a special difficulty in measuring the elongation of ordi
nary test bars which has been overlooked in the construction of 
most of the apparatus of this kind. It is difficult to get test bars 
which are rigidly straight. Even if the test bar is strictly straight 
it is difficult to hold it in the testing machine, so that the resultant 
of the stress on any cross section passes strictly through the centre 
of figure of the section. Now if this condition is not satisfied, the 
bar becomes curved during the test The straightening of 
initially curved bar, or the curving of an initially straight one, 
introduce errors in the measurements of very considerable amount. 
If the measurements could be made at the axis of the bar, the 
errors of this kind with any amount of curvature likely to occur 
would not be very serious ; but this is of course impossible. The 
best that can be done is to measure at the surface of the test bar. 
But, in straightening, the surface of the bar on one side lengthens 
and on the other shortens, and thus introduces a not inconsiderable 
error of measurement. If, as in many forms of elongation measur
ing apparatus, the measuring points are 2in. or more from the axis 
of the bar, the errors become very large relatively to the elonga
tions to be measured.
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the middle points of the clips will move in the same way as points 
on the axis of the bar. Fig. 2 is a diagrammatic sketch of the 
apparatus ; a a and b b are the clips on the test bar, fixed to it by 
points in its middle plane ; c c are projections on the clips, to which 
are fixed delicate spirit levels ; d is a small screw which just touches 
the test bar ; e is a micrometer screw with graduated head, which 
supports the upper clip on the lower clip. In use the lower clip is 
first levelled by the screw cl; then the upper clip is levelled by the 
micrometer screw, and a reading taken. The clips being always 
accurately levelled, in a plane perpendicular to that in which the 
four points attaching the clips to the test bar lie, the micrometer 
readings are the distances between the middle points of the two 
parallel clips ; and their differences are the mean of the elonga
tions on the two sides of the test bar, or virtually are readings at 
the axis of the test bar. Readings to °f an inch can be
taken.

J. C. Lee addressed himself to the financial part of the subject. 
Mr. J. K. Bethell, who followed, asserted that when the canal was 
cut materials might be brought into the Potteries from Liverpool 
at 3s. per ton less than the present rate of carriage.

NOTES FROM LANCASHIRE.
From our own Correspondent.)

Manchester.—Although it can scarcely be said that trade itself 
shows any really appreciable improvement, the iron market shows, 
if anything, a tendency towards a stronger tone. The reports 
which have come to hand of an improvement in the Glasgow and 
Middlesbrough markets have tended somewhat to relieve the feel
ing of depression prevailing here, whilst rumours of the probable 
stoppage of one of the large pig iron making concerns in the dis
trict, and the consequent withdrawal of some of the low-priced pig 
iron from the market, have helped to strengthen the hands of 
makers. This has resulted in buyers who have been holding back 
manifesting more disposition to place out their orders, whilst 
makers have shown less inclination to entertain the very low prices 
which have been recently current. One or two moderate trans
actions have been put through which perhaps would not yet have 
come upon the market, and there are inquiries stirring which are 
an indication that buyers are now watching pretty closely the 
course of events, with a view to business when they are satisfied 
that prices have got down to their lowest point. There is, how
ever, still so much iron in the market that buyers generally feel 
themselves relieved of any real anxiety as to the future, and busi
ness of any weight is only practicable where makers are prepared 
to take very low figures.

There was a moderate attendance on the Manchester iron market 
on Tuesday, with rather more inquiry stirring, and in some 
instances a fair business being done. Generally, however, trade 
was still only dull, and for both common pig iron and hematites 
prices were very irregular, quoted list rates, as a rule, being little 
more than nominal. For Lancashire pig iron makers’ quoted prices 
remained at about 38s. 6d. to 39s., less 24, for forge and foundry 
qualities, delivered equal to Manchester, but in the open market 
they would have to come considerably below these figures to secure 
orders, although on occasional special sales they are being obtained, 
and local makers are not anxious sellers at much under their list 
rates.

Roller and mirror extensomeUr.—Fig. 3 is a diagrammatic sketch 
of another instrument on the same principle ; a and b are two clips 
similar to those in Fig. 2 ; the lower clip is supported on the test 
bar by a screw cl ; the upper clip is supported on the lower by a 
stay bar with knife edges, e. 
the axis of these being at the same distance from the knife edge 
of the stay bar as the set screw of the clip. A touch piece or 
finger /attached to the lower clip presses on the roller. If the 
bar extends, the roller approaches the lower clip by an equal 
amount ; it turns against the finger/; and the amount of rotation 
is read by a telescope and scale. This instrument will easily read 
to -rWinnr an inch. The roller being at the centre of the clip, 
its movement is the mean of the elongations on the two sides of the 
test bar. The author showed a third instrument on the same 
principle, for obtaining the compression of small blocks of stone.

At r and m are the roller and mirror,

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

(From our own Correspondent.)
The better condition of the Scotch and North of England markets 
imparts to the Staffordshire market anticipations of a slightly 
brighter character. The summer weather, too, is assisting to 
improve the home demand. Fresh examples, however, which have 
occurred this week of the heavy losses occasioned by the long 
depression, have a sobering effect.

The mills and forges are rather better employed than earlier in 
the month, and specifications are somewhat more numerous.

Black sheet makers are going along pretty steadily. Specifica
tions are, however, of a hand-to-mouth sort, and makers can see 
a very short distance ahead. Happily order-books have several 
months’ work upon them, and less difficulty will be by-and-bye 
experienced in getting purchasers to accept deliveries. Messrs. 
Jno. Lysaght are running both their Swan Garden and Osier Bed 
Works at Wolverhampton briskly, and are producing a larger out
turn of sheets than any other one firm in the entire trade.

Hard singles are quoted this week £5 17s. 6d. per ton; doubles, 
£6 ; and lattens, £6 17s. 6d. to £7. Galvanised corrugated sheets 
are about £9 15s. to £9 17s. fid. delivered in the Mersey from this 
district. Last month’s exports reached 11,828 tons, which is 
regarded as a capital total.

A new galvanising works has this week been started at Tipton by 
Mr. Edward Bailey, of the Crown Ironworks, who has long been 
engaged in the black sheet trade. The firm are beginning upon a 
modest scale, but their machinery is of sufficient size to treat sheets 
4ft. wide, and in the ordinary sizes 12ft. lengths can be treated. 
The plant has been laid down by Messrs. Thomas Bridges and Sons, 
engineers, Wolverhampton, and is driven by two engines, 
vertical, and one of the horizontal type. ■ 
arranged as to enable the sheets to pass rapidly from hand to hand 
through the various processes.

Orders are being placed by Staffordshire brokers with North of 
England firms at much less than Staffordshire prices. Tank plates, 
guaranteed to flange cold, are being bought, delivered into the 
Thames, at £5 12s. fid. per ton, while the minimum price which 
Staffordshire makers can accept is £6 15s. For steel plates of 
Northern make £1 per ton additional upon the price of iron is 
paid. Local plate makers have also to meet Belgian competition. 
The Belgians^ are delivering tank plates, guaranteed quality, into 
London at £5 17s. 6d. per ton. The demand for Staffordshire 
boiler plates continues quiet, and makers quote £7 upwards. 
Superior qualities go up to £9 and £10.

Steel is selling in increasing quantities. Formerly the output of 
plating bars in Staffordshire was something like 2000 tons per 
week. This demand is now being rapidly monopolised by the 
steelmasters, particularly those of South Wales. Steel plating 
bars are being delivered here at £4 15s. to £5 per ton, which is £1 
per ton less than is demanded for local iron bars.

The facilities which modern steel works possess for rolling every 
class of manufactured product direct from the ingot are enabling 
them to supply steel bars at prices scarcely more than blooms and 
billets. Blooms delivered from outside districts are quoted this 
week, £4 10s. to £4 15s. per ton ; while the price demanded for 
tin bars is only £4 15s.

Pig iron is changing hands in moderate lots. Buyers of hematites 
from the west coast express intention of remaining off the market 
until, if possible, 52s. fid. is again touched. Sellers give them no 
encouragement. Ores are still 2s. per ton dearer than before 
hematites went up, which means an increase of 4s. per ton in the 
cost of production, so that there is no room for lower prices. 
57s. 6d. to 60s. is this week quoted by good west-coast firms, but 
Welsh hematites may be had at 52s. fid. for Nos. 3 and 4, and 55s. 
for No. 1. Blaenavon hematites are quoted 55s. for forge, and 
for No. fi cold blast iron for chilled roll purposes as high a figure 
as £6 into trucks at Blaenavon, or £fi 10s. delivered, is being 
realised. Staffordshire all-mine pigs are nominal at 52s. 6d.

Lincolnshire pigs are quoted 39s. to 40s. delivered, Derbyshires 
are 37s. upwards, and Northamptons 36s. and on, Staffordshire 
part mines are 40s. to 45s. according to mixture, and common 30s.

For district brands 36s. to 37s., less 24, delivered here, 
represent the prices which makers of Lincolnshire iron would in 
most cases be prepared to accept; but in some instances Is. per 
ton above these figures is being held for, and there is if anything 
less eagerness to press sales. Outside brands, such as Scotch and 
Middlesbrough iron, were not to be got at quite such low figures 
as would have been taken last week.

Hematites are at present so very irregular in price that it is 
scarcely possible to get at any really fixed quotation, the actual 
selling price being apparently determined by the special conditions 
of each separate transaction. As an indication of the wide margin 
there is between the prices current in the market, I may mention 
that there are some local makers offering at as low as 47s. fid., less 
2/ delivered into the Manchester district, whilst other brands 
quoted at 53s. 6d., less 2-4, and the really selling price may be 
almost said to range anywhere between these two figures.

In the manufactured iron trade the general tendency seems to 
be to quiet down. A few works are still kept busy, but most of 
them are only indifferently emjiloyed, and orders are running out 
faster than they are being replaced. This is naturally causing 
makers to be more eager to secure what new work there is giving- 
out, and although £5 per ton is still the quoted basis for good 
qualities of bars delivered into the Manchester district, with 
hoops averaging £5 5s. to £5 7s. 6d., and sheets £6 5s. to £6 10s. 
per ton, there is an increasing disposition to meet buyers where 
they have actual specifications to give out.

The condition of the engineering trades in this district remains 
without improvement. There are a few firms who have special 
orders in hand who are fairly employed, but others have very little 
to do; and taking general engineers, locomotive builders, and 
boilermakers, all through the district, they are but very indiffer
ently off for work, and in these trades the outlook for the future is 
anything but encouraging. Machine makers and toolmakers 
perhaps better off than other branches, and in some instances they 
are fairly busy with work on hand, but this is not being followed 
up with new orders of any weight. The monthly report of the 
Amalgamated Society of Engineers again shows a slight reduction 
in the number of members out of employment, but pattern makers 
are not in as good demand as they were two or three weeks back, 
and the reports as to the actual condition of trade in the various 
districts can scarcely be said to show much real improvement, as it 
is still only in exceptional cases that trade is returned as really 
good.

As I anticipated last week, the overtime question in the engi
neering trade of the Bolton district has resulted in a strike on the 
part of the men. Before the notices requiring the men to work 
overtime when necessary had expired, they decided that unless 
these notices were withdrawn they would cease work, and they 
further resolved to demand an advance of wages equal to about 74 
per cent., being the amount which was taken off at the commence" 
ment of last year. The matter, consequently, has 
itself into a question of wages, and the men are receiving the full 
support of their respective trade union organisations in the action 
they have taken. On both sides a most determined attitude is 
being shown, and the employers, who are thoroughly unanimous in 
their refusal to accede to the demands of their men, feel no appre
hension about being able to readily fill their shops with any work
men they may require to take the place of those who have gone 
out on strike. The struggle has only commenced this week, and it 
is difficult to foresee what further development it may assume, or 
whether it may not result in much wider disturbance of the rela
tions between employers and their men with regard to wages. As 
I pointed out last week, there is a very unsettled feeling amongst 
the men in other districts, but the present impoverished condition 
of the various trades union societies’ funds may possibly prove a 
sufficiently powerful restraint against any widespread strike being 
entered upon.

So far as the promoters of the Rating of Machinery Bill—of 
which full details have previously been given in The Engineer— 
are concerned, they have now closed the evidence they have to give 
in favour of the measure, and they appear to be confident of suc
cess ; but while they have received the active support of the Man
chester Corporation, they are meeting with opposition from the 
Board of Guardians at Sunderland, which strikingly illustrates the 
different points of view from which the question is regarded in two 
important engineering centres. Of course, in the Manchester dis
trict, where the proposed Bill originated, there is a large quantity 
of loose machinery with regard to which it is being sought to 
obtain relief from rating; but in the Sunderland district, where 
the bulk of the engineering plant consists almost exclusively of 
heavy tools and other fixtures, the necessity of the measure is not 
appreciated, and hence the decision to oppose it.

In the coal trade business has quieted down very considerably 
during the past week, and it is not only that house fire coals meet 
with a slow sale, but steam and forge coals and engine classes of 
fuel are also in poor demand, and plentiful in the market. Stocks 
of round coal arre beginning to accumulate, and pits generally 
not working more than four and a-half to five days a week. 
Prices, although not quotably lower, are easier, and at the pit 
mouth average 8s. 6d. for best coals, 7s. seconds, 5s. 6d. to 6s. 
common house coals, 5s. to 5s. fid. steam and forge coals, 4s. 3d. to 
4s. 9d. burgy, 3s. 6d. to 3s. 9d. best slack, and 2s. 3d. to 2s. fid. 
common sorts.

The shipping trade is quiet, with steam coal delivered at the high 
level, Liverpool, or the Garston Docks to be got at 6s. 9d. to 7s. 
per ton.

Banvw.—A quiet tone is still reported in connection with the 
hematite pig iron trade of the Furness and Cumberland district.
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The new works are so

now resolved

easy.
Messrs. Brown, Marshalls, & Co., of the Britannia Railway Carriage 

and Wagon Works, Birmingham, have sufficient work in hand to 
keep them busy for some time yet. Among the contracts which they 
have just received is one for the carriages and wagons required for 
the new Delagoa Bay and East African Company. The firm have 
also secured from the Indian Midland Railway Company the largest 
order for rolling stock which has been placed in England for many 
years. It consists of 205 carriages and fifteen horse-boxes, and 
carriage trucks.

Among the contracts for railway material now on the market is 
one on account of the Indian State Railways for the supply of cast 
ironwork for bridge piers, ironwork for roofing, and the like ; and 
for the Bengal-Nagpur line there are required 12,000 tons of steel 
Vignoles rails, 180,000 steel transverse sleepers, 750 tons of steel 
fish-plates, and 180 tons of steel fish-bolts and nuts.

The industrial portion of a Jubilee Exhibition, opened at Dudley 
on Wednesday by the Countess of Dudley, contains a number of 
scientific appliances, models relating to mining, and a variety of 
machinery in motion.

The precarious position in which the Birmingham glass trade has 
been placed by the severe competition from Germany has led to 
the consideration between the masters and men of alterations in 
the labour system. At present these alterations have not taken 
a definite shape. The men declare that no opposition shall be 
given to new modes or systems of work provided that wages 
not reduced.

A deputation of directors of the Manchester Ship Canal attended 
at a special meeting of the North Staffordshire Chamber of Com
merce held on Tuesday at Hanley. Mr. L. Williams, engineer of 
the company,' explained the course of the proposed canal, and Sir
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The sales which are made are mainly at low rates, but buyers of 
special brands pay the full prices asked by makers. The demand 
is, however, good, if makers would make same concession in prices ; 
this they are not disposed to do. The selling price of second-hand 
parcels during this week has been at about 42s. per ton net, but 
makers are asking 44s. per ton, and for the iron they sell they 
are getting this money. This price, however, shows a drop on the 
week of from Is. to 2s. per ton. Makers are busy on old orders, 
and the work already in hand will furnish them with full employ
ment during the remainder of the season. It is probable that 
prices will advance before they again decline, and the enquiry from 
America and the colonies is in itself proof that large orders 
shortly to be placed if buyers and sellers can agree as to prices. It 
is rather remarkable that the price of iron should go down in the 
same week that the price of steel advances. The price of rails this 
week is quoted at £4 2s. 6d. to £4 5s. per ton, net, f.o.b. at makers’ 
works. There is an improving demand for rails both for home and 
the American markets, and in all probability some considerable 
contracts will be booked at an early date for delivery during the 
season. There is considerable activity at the steel mills, which are 
all working full time night and day. Merchant mills are not, how 
ever, fully employed. There is a good demand for blooms, espe
cially from America. Prices are quoted for samples 7in. by 7in., 
£3 15s. to £3 17s. 6d. per ton net f.o.b. There is still a good demand 
for billets, and a full inquiry for steel shipbuilding material. There 
is not much doing industrially in the latter department, but it is 
expected at Barrow that a large plant recently laid down for the 
manufacture of all kinds of steel shipbuilding material will be put 
in early operation. Shipbuilders in the locality are indifferently 
supplied with orders. No new contracts have been booked lately, 
but it is certain that more inquiries are offering, and some of these 

likely to lead to important contracts. The finished iron trade 
is quiet. Prices show no variation, but they are considered to be 
very unremunerative. Bars are quoted at from £5 to £7 
per ton, and angles from £5 2s. 6d. to £7 5s. per ton. The iron 
ore trade is not so active as it has been, and prices are again a trifle 
lower, ranging from 8s. to 11s. per ton net at mines for good 
average qualities. The coal and coke trades are steady. Shipping 
is again more briskly employed. The steamer Carmona, which 
took out over 6000 tons of pig iron from Barrow for New York eleven 
weeks ago, is given up as lost, with her crew of thirty-nine men.

being the ruling figure, instead of fluctuating about and receding 
to 8s. 3d.

It may now be regarded as a certainty that a fair part of the 
summer trade is secure, as substantial orders are being put in 
which will take some time to execute. This will give the colliers 
ample work, even if it does not increase their wages, and this can
not be expected until an advance takes place. If coalowners could 
get 7s. at pit for their coals an advance of wages would soon 
follow. The next declaration of audit will, I expect, be 
alteration.”

I find on inquiry that a good deal of difference still exists in the 
cutting price of coal. The Rhondda collieries pay better than the 
ironwork collieries. Such is the statement, while buyers are, of 
course, dependent upon the character of the seam, and while in 
one place colliers get Is. 3d. per ton for cutting, another will be 
Is. lOd. About the best results attained by colliers at present are 
5s a day wages. Colliers having a boy just passed the standard 
with them, with full time, get £2 per week. This is in striking 
contrast to the ironwork labourers, who rarely get more than 2s. 
a day. I am not surprised, seeing that the colliers are now fully 
employed, that they have ceased from “meetings.” They are now 
benefitting by their peaceful resolve not to follow the “Tyne lead.”

The only meeting of importance lately was held by the associated 
and non-associated coalowners at Cardiff, on Saturday, A. Hood in 
the chair, when the Mine Regulation Bill was thoroughly discussed 
and amendments formulated which will be at once brought under 
official notice.

I am sorry to note that tin-plate workers are beginning to 
“sow the wind ” again. Meetings have been held in the Swansea 
and Monmouthshire district, and the basis of a wide organisation 
has been laid which means mischief. Gloucestershire is to be 
included, and the weekly subscription of members are so arranged 
as to admit of as much as £1 being paid to men on strike. This is 
one of the strongest temptations to strike I have seen. Few men 
can resist the temptation of idleness, coupled with a pound sterling 
per week. There has been a good deal of business done of late at 
the old prices. These are—coke wasters, 12s. 3d. to 12s. 4Jd.; 
best wasters, 12s. 6d. to 12s. 9d.; cokes, up to 13s.; Bessemer steel 
to 13s. 6d.; Siemens, which command most attention, vary from 
13s. 6d. to 14s.

There was not such a large export from Swansea last week, but 
business is tolerably good and prospects substantial. There is a 
rumour in circulation that a tin-plate works at Briton Ferry are to 
be started, and this has given great satisfaction.

In rails some works are doing a good deal of business, though 
prices are not remunerative at £4 2s. 6d. to £4 7s. 6d. Dowlais 
keeps one mill going pretty exclusively for rails, which are run off 
in lengths of three. Cyfarthfa is more fully occupied with tin 
bar ; as for steel sleepers I hear little about them ; though from a 
large quantity stocked in the neighbourhood of one of the large 
Welsh works it does not appear that prospects are good. American 
business is looking up, but Canadian has re-awakened anxiety. 
Ironmasters are contending that reciprocal trade arrangements 
should be legalised. These restrictive tariffs are doing great injury. 
In respect of steel, Wales is now sending a fair make of blooms, 
which, but for the tariff, would, to the greater satisfaction, I am 
told, of the American buyers, be converted into steel rails before 
leaving the works.

The Treharris Colliery the men have begun to agitate for a con
cession of reduction of rents from landlords—quite a new 
movement.

hematite,” mixed Nos., 45s. per ton ; “Acklam Yorkshire,” (Cleve
land) No. 3, 36s.; “ Acklam basic, ” 36s.; refined iron, 48s. to 63s.

Warrants, which were 3-3s. 4Jd. per ton last week, were on Tues
day sold at 34s. and 34s. l|d.

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store amounted on Monday last to 328.743 tons, or 
730 tons less than on the previous Monday.

The pig iron shipments from the Tees continue to be very satis
factory. Up to Monday night last 39,673 tons had left the port of 
Middlesbrough since the 1st inst., as against 35,249 tons during 
the corresponding portion of April.

Finished iron makers have begun to speak somewhat more cheer
fully of their future prospects. Inquiries have been more numer
ous during the last fortnight. The amount of business actually 
transacted has, however, not been large, as the prices offered by 
consumers are too low. Makers maintain their quotations at the 
figures last quoted, on the ground that they cannot accept less 
without incurring loss.

During the last few days salt has again been reached in the 
neighbourhood of Middlesbrough. It is only a few weeks since 
that the Middlesbrough owners, a company of gentlemen mainly 
consisting of members of the Pease family, who own a considerable 
landed property in and about the great iron city, determined to 
try their fortune by boring for salt at a point, near the North 
Ormsby toll-bar. Success has crowned their efforts. The seam 
reached is the same as that which is being worked by the various 
other salt companies in the district. It is expected that no time 
will be lost in putting up the necessary buildings, machinery, and 
salt pans, and that soon a busy industry will spring up in this par
ticular locality. Judging by the rate at which new borings are 
being made and others projected, there seems to be considerable 
danger that the salt industry will soon be overdone. The present 
total output of the salt works on both sides of the river is about 
2800 tons per week, which, valued at 10s. per ton, represents a 
weekly turnover of £1400. There is said to be about 4s. per ton 
profit out of this. But it is clear that competition will tend to 
reduce this margin, and that before very long the salt trade, like 
many others, may not be worth doing. If people were wise, they 
would wait for a time in order to see the effect of the new-made 
bore holes upon the market. But they seldom or never are wise in 
these matters, and they are now pretty certain to go on without 
much consideration of consequences until the profit has disappeared 
from all producers alike. The general public will be the only 
gainers in the long run.

Among the exhibits at the Newcastle Exhibition worthy of 
special notice is that of Messrs. Crewdson, Hardy, and Co., of the 
Yorkshire Tube-works, 'Middlesbrough. It consists of two upright 
tubes of wrought iron, tapered gradually from 3in. to 1 Jin. in dia
meter, joined at the top with wrought iron cross-pieces and a cross
bar of IJin. tube. Below are various lengths of butt-welded steam 
and galvanised tubes from Jin. to 6in. in diameter, screwed and 
socketted. Below and in front of these there is a profusion of 
crosses, tees, round elbows, square elbows, back nuts, diminishing 
sockets, flanges, eight, six, and five-way pieces, and cast iron 
cocks, ranging from Jin. to 4in. in diameter. In another place 
samples of strong hydraulic tubes, square oval, and fire-bar section 
tubes. On one side of the stand is a tubular coil made from a 
length of 70ft. without joint, and two tubular pyramids formed by 
placing one tube inside the other, these varying from Jin. to 6in. in 
diameter. On the other side are three blast furnace tuyere coils 
and a set of cast iron flanged gland and plug cocks from 2Jin. to 
4in. in diameter ; and in front of the whole is a barrier formed by 
a galvanised square-sectioned tube twisted throughout its length 
and carried upon tapered tubular stanchions to which it is united 
by wrought iron cross-pieces.

“No
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THE SHEFFIELD DISTRICT.
{From our own Coirespondent.)

In both the light and heavy industries there is a perceptible 
diminution in the orders received of late. Some classes of heavy 
work are well in request, but others are not called for to anything 
like the extent anticipated. In the lighter trades, particularly of 
cutlery and plated goods, the business, both on home and foreign 
account, is much quieter. The continuance of cold weather is not 
encouraging the seaside people to order new goods, and hotel re
quirements are not at all heavy. Edge tools, saws, files, &c., with 
certain classes of mining and entrenching tools, have been very 
active during the whole season, and the demand, both on Colonial 
and Continental account, is maintained.

The enterprising preparations at several of our large firms to 
meet the increasing demands of the Government in war material 
are rapidly approaching completion. Messrs. Vickers, Sons, and 
Co. have had their forging press in operation for some time; Messrs. 
Thos. Firth and Sons, who have devoted their attention to adding 
to their hammer power, are also in work with their new machinery; 
Messrs. John Brown and Co. expect to have their press ready in a 
few days ; and Messrs. Charles Cammed and Co. will follow shortly. 
In connection with these and other works, specialities are being 
made by neighbouring firms. A large anvil block, to be utilised 
as a powerful hydraulic ram, has been manufactured by Messrs. 
Watson, Moorwood, and Co., of the Harleston Ironworks, Harles- 

The block weighs thirty-five tons, and has been 
structed to withstand an enormous pressure. A second anvil block 
has been made by the same firm.

Messrs. Craven Brothers and Co., of the Darnall Carriage and 
Wagon AVorks, Sheffield, have despatched to London this week a 
pattern train, which they have completed for the Metropolitan 
Railway Company. The train, which has been designed by the 
builders, is composed of nine coaches, including three first-class 
carriages. Each coach is made of Indian teak wood ; the tops 
rounded to avoid striking the tunnels, and there is a contrivance 
by which fresh air is admitted—with closed windows—while at the 
same time smuts and dirt are excluded. All the coaches rest on 
Mansell’s carriage wheels, and are provided with central buffing 
and draw gear, arranged in such a manner that when the automatic 
brake is applied, the train can be pulled up with safety, and 
without rudely jolting the passengers. The gear has been adjusted 
to admit of the train taking sharp curves safely. Attached to each 
wheel is a patent axle-box supplied with a door, by opening which 
the guard can at once ascertain while the train is in traffic whether 
the axle-box is heated. The upholstering and fittings for the 
carriages—first-class, second-class, and third-class—are far more 
luxurious than anything yet provided on the Underground.

Messrs. J. G. Lowood and Co., of Sheffield and Deepcar, who 
have a wide reputation for fire resisting goods connected with 
the iron and steel industries, have in their possession a piece of 
brickwork, taken from a Siemens-Martin open hearth furnace, 
which is particularly noteworthy. It had been working in the 
establishment of Messrs. Bolckow, Vaughan and Co., of Middles- 
brough-on-Tees, for nearly twelve months, and had run 462 casts, 
and produced 6056 tons of Siemens inild steel without rebuilding, 
the sample having been at work the whole time. This firm have 
sent to the Newcastle Exhibition a collection of their 
factures, including working samples of the silica bricks, built 
up in the form of the back end of a Siemens-Martin furnace, 
showing the gas and air ports, the parts subjected in this kind of 
furnace to the most intense heat. Samples of bricks are shown 
after having been in use in almost every description of furnace 
where great heat is needed. Some of these samples have undergone 
the ordeal of fire to the extent of 2000 tons and upwards of steel 
being melted in front of them. The example mentioned is the 
most extraordinary. Messrs. Lowood also exhibit a specimen taken 
from the roof of a copper refinery after being at work six months. 
It shows, in an interesting way, how certain chemical properties 
eliminated from the copper in a refinery furnace act upon the con
struction of the brickwork. The firm also include samples of their 
different manufactures for the Bessemer steel process, such as con
verter tuyeres, ladle bricks, nozzles, stoppers, and other goods 
required by the iron and steel industries throughout.
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NOTES FROM GERMANY.
{From our own Correspondent.)

Until a general feeling of political security returns, neither 
industry nor commerce seems able to rise above a sort of hand-to- 
mouth limit, and until this is the case there appears no likelihood 
of the metal markets permanently improving, for no sooner does a 
favourable spurt set in than a reaction shortly after takes place. 
As regards these markets specially, that of Rheinland -Westphalia 
has remained much as it was last week—certainly no improve
ment can be noticed, and in the most favourable case it 
can only be said that prices have been, as a rule, maintained, 
although in a few cases 
demand has lessened, 
other hand, is better situated for the moment, as the blast fur
naces and rolling mills have more to do than they can well 
effectuate, caused partly on account of orders for Russia given out 
before the new tariff came into force, and partly of those for home 
consumption. Every ton of pig iron available has been bought 
to send over the border, and at the enhanced price of M. 51 to 
52 p.t. This raising of the duty into Russia is of such moment 
to the East Prussian ironworks that it is becoming a question of 
removing some of the blast furnaces over the boundary into Poland; 
but then comes the excessive duty on the coke from the Silesian 
mines, so that the ironmasters are in a perplexing fix. They have, 
however, now thoroughly established in working order their 
common bureau at Berlin, and from this their inland and export 
business will now be vigorously pushed. The wire rod mills and 
the wire-working industries are also so well employed that further 
orders are only taken when there is no obligation as to time of 
delivery.

The Belgian iron market is still very firm, and pig iron main
tains its price well at 40f. to 46f. p.t., and common bars are noted 
100. The talked-of rise in girders has been abandoned. The 
export of rolled iron in 1886 was 470,000 t.

The French iron market is slowly improving, and prices are 
advancing, except at Paris.

There is little change in the prices of ores here. On the Siegcn 
Exchange the prices varied for red, brown, and steel stone from 
M. 8’20 to ll-80 p.t. The pig iron prices are also unchanged, and 
are quiet. Endeavours are being made to cheapen production by 
the substitution of brick hot-air stoves, on the Cowper system 
mostly, for the old-fashioned iron ones, by heightening the blast 
furnaces, and erecting cogging mills at the steel works. At the 
same time, the State has also just reduced the railway frieghts on 
iron and steel, and their manufactures by 25 to 30 per cent. 
Spiegel is not quite so well called for for export, but the price has 
kept up. Forge pig is in moderately good and regular demand in 
AVestphalia, and prices could therefore be maintained, which, how
ever, was not the case in the Siegerland. The pig iron combination 
decided at their last meeting to continue the minimum base-price 
as last noted. The consumption of pig iron has not decreased, and 
the lowering of prices has never, in this country at least, led to 
more business. On the contrary, it gives buyers a hint to hold 
back any orders they have to place, in the hope of cheaper prices 
coming eventually. Most of the rolling mills have still work 
enough to keep them moderately busy, and in nearly every case 
the prices have been upheld. The bar mills are most busy, but 
some are inconvenienced waiting for specifications, though the 
contracts for delivery have been made. On the whole, however, the 
demand may be said to have slackened. The convention price 
of M. 110 p.t. cannot always be obtained, as dealers come 
in at cheaper rates, but even the convention price scarcely leaves 
a margin at present price of pigs. In heavy plates no change has 
taken place. Thin sheets are cheaper, and are now quoted at 
M. 130 p.t. base price. The works, generally speaking, have 
enough orders in the books, only a few complaining of their 
absence. Stocks are not large, and during the summer, the usual 
busy time, they will soon be cleared off. There is nothing new in 
the wire rod department, and the same may be said of railway 
material. The foundries and machine shops are in the same con
dition as last week, except that an order for eight six-wheeled 
locomotives has just been given out, the lowest tender being 
M. 15,000 a-piece at the works. The brass founders were better 
off last month. Sufficient orders came in from home and foreign 
customers to keep them well employed, and hopes of higher prices 
than the last noted are entertained, as till now they have been any
thing but remunerative.

NOTES FROM SCOTLAND.
{From our own Correspondent.)

The pig iron market has been comparatively firm during the 
greater part of the present week, and the prices of warrants have 
been tending upwards. The shipments were a little larger than in 
the corresponding week of last year, but not to such an extent as 
to influence the market. The firmness is attributed to a scarcity 
of warrants at the moment, and likewise to the strikes on the Con
tinent and in America. AVarrants have ranged about 41s. to 
41s. 5d. cash. The past week’s pig iron shipments were 2372 coast
wise and 6015 abroad, the total of 8387 tons corresponding with 
7993 last year. There is no change in the number of furnaces in 
blast—eighty-one against ninety at the corresponding date. 
Additions continue to be made to the stocks of pigs in Messrs. 
Connal and Co. ’s Glasgow stores to the extent of about 2000 tons 
a week.

The current values of makers’ pigs are as follows:—Gart- 
sherrie, f.o.b. at Glasgow, No. 1, 48s., No. 3, 44s.; Coltness, 54s. 
and 44s. 6d.; Langloan, 50s. 6d. and 46s.; Summerlee, 52s. and 
43s.; Calder, 49s. 6d. and 42s.; Carnbroe, 43s. 6d. and 40s.; 
Clyde, 46s. 6d and 41s. 6d.; Monkland, 43s. and 39s.; Govan, at 
Broomielaw, 43s. and 39s.; Sliotts, at Leith, 48s. 6d. and 45s. 6d.; 
Carron, at Grangemouth, 52s. and 44s. 6d.; Glengarnock, at Ardros- 
san, 47s. and 41s.; Eglinton, 42s. 6d. and 38s. 6d.; Dalmelling- 
ton, 43s. 6d. and 40s.

The proposal to increase the Canadian import duties on pig iron 
and steel, which is expected to take effect without delay, has taken 
the iron trade here by surprise. Such a thing has only been 
spoken of as probable for a short time ; but from the tenor of 
the telegraphic advices to private firms received this week from 
Canada it appears that the increased duty is either already in 
force or is expected to be so without delay. The amount of the 
rate on pig iron is to be doubled, which will bring it up to 
4 dol. 48c., or about 18s. a ton. Such a change cannot fail to be 
an inconvenience, at least at first, and it may possibly reduce 
materially the amount of pigs sent to Canada. The shipping 
season has only just opened with the re-opening of navigation, 
and so far there has been despatched from Scotland 4273 tons to 
Canada, as compared with 5046 in the same period of last year. 
An order for 1000 tons was received in Glasgow this week, and it 
is just possible that others may follow, although this will depend 
altogether upon the pressure of the demand in Canada. Our ex
ports of iron and steel goods, either partially or wholly manufac
tured, is somewhat extensive to the Dominion, and some anxiety is 
felt as to how these may be effected ; particularly is this the case 
with orders now in progress of manufacture.

The West of Scotland Steel makers, as I anticipated last week, 
have obtained orders for about 10,000 tons of shipbuilding steel for 
large orders recently placed with Clyde builders. The prices have 
been somewhat reduced from those formerly quoted, on condition, 
it is said, that specifications be at once supplied to the makers.

There is a brisk demand for ell coal for shipment, but main coals 
are not so much required, or rather, the supply is so great that 
individual coalmasters are not able to get their output fully dis
posed of. Steam coals are in steady request, and the prices of this 
quality are well maintained. The quotations of ell and splint coals 
are somewhat easier.
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THE NORTH OF ENGLAND.
{From our own Correspondent.)

There was a good attendance at the Cleveland iron market held 
at Middlesbrough on Tuesday last, and the tone was decidedly 
more cheerful than it has been for some weeks. Buyers are 
beginning once again to show a disposition to operate, and prices 
are stiffening accordingly. Last week, No. 3 g.m.b. was bought 
at 33s. _6d. per ton, but on Tuesday last 33s. 9d. was the lowest at 
which it could be obtained, and it was only certain of the merchants 
who would accept that figure. Most of the others asked as much 
as 34s. For delivery over the next three months some sellers are 
prepared to take 34s. for No. 3, but in face of the improved feeling 
the majority will not commit themselves so far ahead. Makers 
still fairly well off for orders and continue to keep out of the market. 
A steady demand has sprung up for forge iron, and the price is 
firm at 32s. 9d. per ton.

Stevenson, Jaques and Co.’s current quotations:—“Acklam

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

The coal export from Cardiff last week to foreign destinations 
was one of the highest on record—190,000 tons. This enormous 
total caused a great deal of activity in the Rhondda collieries, and 
indeed in the Taff and Aberdare Valleys full time has been the rule 
of late.

Newport shared somewhat in the pressure, and the coasting- 
total was increased, but Swansea only retained its average. There 
has been no change in quotations, and the only result of the 
increased demand has been to keep prices firm, 8s, 6d. f.o.b, now



6593. Copying Presses, T. Dowme, Glasgow.
6594. Boot Cleaners, G. Tabberer, Birmingham.
6895. Duplex Steam Pumps, W. Walker and W. Norris, 

Birmingham.
6896. Worsted and Yarns, A. Goldtliorp, Wakefield.
6897. Straining Paper Pulp, G. Hibbert, Gateslicad- 

on-Tyne.
6S98. Maintaining Beer in Casks, G. Macaulay-Cruik- 

shank.—(II. Meichard, Germany.)
6899. Drilling Rivet-holes in Boilers, G. Booth and 

G. Pickersgill, Halifax.
6900. Armour-plates, <te., J. Willis, Sheffield.
6901. Forming Laps of Cotton, G. Ashworth and IS. 

Ashworth, Manehester.
6902. Poultry Coops, J. Andrew and T. Sliiels, May- 

bole.
6903. Lifeboats, C. W. Pater, Manchester.
6904. Spinning, &c., H. Stevenson, J. Webb, and S. 

Hallam, Manchester.
6905. Moulding Pipes, J. Barker, Manchester.
6906. Cricketing Stumps, J. C. Richmond, Rother

ham.
6907. Barometers, W. P. Thompson.—(A. E. Lcbret, 

France.)
690S. Automatically Stopping Injecting Apparatus, 

A. Horne, Liverpool.
6909. Obtaining Sulphur from Iron Pyrites, C. F. 

Clans, South Wimbledon.
6910. Watches, E. P. Wells, London.
6911. Machines for Punching, A. Beaudry, London.
6912. Forging Bolts, T., R., G., and A. Parker, Lon

don.
6913. Heads for Moulding Machines, S. Bastow, 

London.
6914. Treatment of Hides for Leather, J. S. Hooper. 

—(J. IF. Farrow, United States.)
6915. Superheating, &c., Gas, G. K. Cooke, London.
6916. Miners’ Safety Lamps, W. Baker and J. Barton, 

London.
6917. Resistance Coils, W. M. Mordey and C. E. 

Webber, London.
6918. Telegraphy, W. E. Gedge.—{A. Claude, France )
6919. Water-closets, A. II. Ward, Elm.
6920. Closing Capsuled Bottles and Jars, C. Laurent, 

London.
6921. Marking the Frames of Umbrellas, J. Willis, 

Deepcar.
6922. Gun-mountings for Machine Guns, T. Norden- 

felt, London.
6923. Stoves, &c., J. Nicholas and H. II. Fanshawe, 

London.
6924. Screw Steam Vessels, J. Nicholas and II. II. 

Fanshawe, London.
6925. Endless Wire Ways for Transporting Goods, 

T. Obach, London.
6926. Sewing Machines, R. Otto, London.
6927. Compound for Covering Electric Wires, II. W. 

Merritt, London.
6928. Compound for Covering Electric Wires, H. W. 

Merritt, London.
6929. Sign and Show Cards, J. P. Scott, London.
6930. Dressing Wounds, O. Schlatter, H. Burtsclior, 

and A. Schmid, London.
6931. Studs, C. F. Yeit, London.
6932. Mounting and Working Turret Guns, J. Field

ing, London.
6933. Insulating Electrical Conductors, D. Nicoll, 

London.
6934. Fire-arms, J. A. Longridge, London.
6935. Making Screws from Rod Wire, J. K< Starley, 

London.
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6936. Saturating Sugar Solutions, P. J. E. Heffter, 
Germany.

6937. Paint for Stucco, R. Ripley, Liverpool.
6938. Pumps, J. Garvie, jun., London.
6939 Working Carding Engines, J. Heginbottoin, 

Oldham.
6940. Gas Lamps, R. W. Pugh, Manchester.
6941. Lamps, R. W. Pugh, Manehester.
6942. Drawing Wire, M. F. Roberts, Manchester.
6943. Magneto-electric Machines, M. Settle, Man

chester.
6944. Sewing Machines, II. Hyndman.—(/. Forbes, 

United States.)
6945. Suction Boxes for Paper Making Machines, G 

Bird, Glasgow.
Paper Machine Strainer Cleansing 

Stewart and J. Reid, Fisherrow.
6947. Forging Machine, G. Weston, Sheffield.
6948. Shirts, J. D. Macarthur, Glasgow.
6949. Bottles, T. W. Grant, Glasgow.
6950. Pocket Instrument, I. Watts, Manchester.
6951. Grinding Hard Substances, J. F. Brinjcs, 

London.
6952. Safety Baby Trainer, J. McHardy, Dollar, N.B.
6953. Lamps, &c., H. O. A. E. Giiinbaum, Stratford.
6954. Securing Brackets to Bearings, A. Yates, 

London.
6955. Under Clearers for Drawing Frames, J. Butler 

and T. Howard, London.
6956. Springs for Vehicles, T. H. Heard, Sheffield.
6957. Telephonic Apparatus, C. L. W. Fitz-Gerald, 

London.
6958. Making Glue, J. Campbell, Glasgow.
6959. Bearing for Shafts of Screw Propellers, M. 

P. Baxter, London.
6960. Kettles, W. B. Quelch, London.
6961. Keyboard for Playing the Banjo, G. Finniear, 

London.
6962. Polishing Machines, S. Bellotti, London.
6963. Bracket for Holding Shelves, &e., A. M. Hart, 

London.
6964. Facing Points, F. R. Francis, London.
6965. Tubular Springs, R. Gradenwits, London.
6966. Reflectors, F. C. Phillips and H. E. Harrison, 

AVestminster.
6967. Magazine Fire-arm, II. A. Sclilund, London.
6968. Propelling Velocipedes, Ac., J. Bramall, 

London.
6969. Frames for Looking-glasses, &c., G. F. Red- 

fern.—(G. F. Lebrun, France )
6970. Kiln Dumping Floors, F. Kohler and W. A. 

Chambers, London.
6971. Mashers for Potatoes, &c., A. N. Hopkins, 

London.
6972. Obtaining Derived Currents from a Main 

Electric Current, J. C. Mewburn.—(La Socicte 
Anonyme pour la Transmission do let Force par V Elec
tricity, France.)

6973. Machines for Making Casks, J. II. Hall and D. 
Parry, London.

6974. Starting, <fc., Races, R. E. Phillips, London.
6975. Velocipedes, II. T. Davis and C. W. Dawson, 

London.
6976. Stop-cocks, F. II. Josten, F. G. Berndt, and F. 

Westip, London.
6977. Terra-cotta Stoves, T. Roberts, London.
6978. Railway Buffers, W. Boucher, Lond
6979. Lighting by Gas, D. W. Sugg, London.
6980. Stuffing-boxes, J. C. Swash, London.
6981. Type-writing Machines, R. C. Thompson and 

W. Spence, London.
6982. Hatches for Vessels, F. Edwards, London.
6983. Vessels, F. Edwards, London.
69S4. Umbrella Furniture, F. A. Ellis, London.
6985. Separating Solid Impurities from the Water 

of Steam Boilers, A. Pottier, London.
6986. Distilling Fatt y Acids, W. Sanzenbaeher and 

S. Tanatar, London.
69S7. Electric Arc Lamps, A. Siemens, London.
6988. Conveying Electricity to Movable Vehicles, 

R. Laurence, London.
6989. Muff, &c., J. Greenbaum, London.
6990. Water-closets, L. E. Sunter, London.
6991. Coating of Wood, &c., H. Trautmann, London.
6992. Lamps or Lanterns, R. B. Evered, London.

13th May, 1887.
6993. Signalling by Electricity, II. H. Slater and- 

A. S. Newman, London.
6994. Bedsteads and Cots, J. T. Softly, London.

6946. G.

on.
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THE PATENT JOURNAL.Metropolitan Carnage Company, Limited.AMERICAN NOTES.
Condensed from the Journal of the Commissioners of 

Patents.
This company was registered on the 11th inst., 

pital of £100,000, in £1 shares, to carry 
on the business of carriage builders, omnibus and 
hackney carriage proprietors, livery stable keepers, 
&c. The subscribers are:—

{From oar own Correspondent.)
New York, May 5th.

To-day’s advices from interior industrial 
centres indicate that there is an improving 
demand for material for railway building shop 
and agricultural purposes. Manufacturers of all 
kinds have begun to order more liberally, finding 
that bottom prices have been reached, and that 
labour organisations are not likely to make 
trouble. Disputes in Chicago have been settled, 
arbitration has been established at several points, 
and there is a general disposition among 
ployers and employes to avoid any serious trouble. 
At this time 100,000 anthracite miners threaten 
to strike for a 10 per cent, advance, but they are 
willing to arbitrate, and will probably be met in a 
friendly spirit. The Delaware River shipyards 
are well off with orders, and there is a great deal 
of inquiry for coastwise and river tonnage. The 
new freight law is stimulating Lake craft build
ing to supply facilities for carrying wheat, coal, 
ore, lumber, and other heavy products between 
Buffalo and extreme north-western points.

The industries throughout the country are 
generally in a healthy condition. The iron trade 
is improving. The steel makers have practically 
as much business as they can safely handle. A 
large amount of foreign material is arriving in 
the shape of tin-plates, iron and steel rods, and 
crude steel. Very few orders are going abroad 
for material. The lumber trade is very active, on 
account of the heavy demand for building purposes 
in all of the larger cities and towns; an excellent 
season is in sight. Values will be steady, and shop 
and mill capacity will be uninterruptedly engagetl.

The anthracite coal combination has practically 
fixed prices for the season. During the past 
week contracts have been placed for 500,000 tons 
of bituminous coal by the New England and 
Eastern Railroad Companies, and manufacturers 
are now placing their orders for coal which costs 
at Atlantic Coast delivery points 2'50 dols. per 
ton. 3000 coke ovens are being built in Pennsyl
vania, in addition to 17,000 already in operation.

To-day’s selling prices are 21 dols. for average 
No. 1; 39 dols. at mill for steel rails; 22 dols. for 
old rails. Furnace production is 136,000 tons per 
week. Heavy machinery contracts have been 
placed this week for manufacturing establish
ments in the Southern States. The builders are 
overcrowded with building contracts, and this 
year’s work will far exceed any former year. A 
number of petty strikes are in progress in the city. 
The tendency is in the direction of greater activity.

with a ca
Application for Letters Patent.

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

A. F. Stokes, 5, Birchin-lane, printer .. ..
J. Woolley, 14, Bridge-ter., Paddington, auctioneer 
S. Buttansliaw, 14, Queen Victoria-st., accountant 
J. Walton, 11, Jamaica-road, S.E., clerk 
S. Banning, 143, Cannon-street, accountant..
J. II. Morriss, 17, Adam-street, Rotherhitlie, clerk 
J. R. Clifford, 158, Strand,

11 10</t May, 1887.1 6805. Electrical Secondary Generator, C. Pliilpott 
and M. C. Stapylton, Brighton.

6506. Monuments, A. and W. S. McCreary, Loudon.
6507. Water Purifier and Filter for Steam Boilers, 

J. W. Hyatt, London.
6808. Producing Aerated Beverages, S. R. Divine 

and G. F. Morgan, London.
6809. Electric Bell Indicators, J. and E. Eslielby, 

Dublin.
6810. Hydraulic Loading and Unloading Apparatus 

for Ships, A. B. Brown, Glasgow.
6S11. Ties, &c., to be Stamped with Figures, F. E. 

Reading and H. Arnold, Luton.
6812. Pneumatic Mechanism of Organs, C. Brindley, 

Sheffield.
6813. Photographic Cameras, &c., J. V. Bobinson, 

Dublin.
6814. Hoisting, &c., Machinery, E. Shaw, Bristol.
6515. Stays, &c., W. Anderson, Manchester.
6516. Regulating and Controlling the Speed of 

Gas-motor Engines, H. Williams, Stockport.
6817. Centrifugal Percussion Fuze, J. H. Burke, 

Soutlisea.
6818. Generating Inflammable Gaseous Vapour for 

Heating, II. Williams, Stockport.
6819. Gas-motor Engines, H. Williams, Stockport.
6820. Eaves Plate, W. Gwinett, Wolverhampton.
6821. Vessels for Holding, &c., Liquids, J. Parish, 

Leicester.
6822. Joints of Malleable Metallic Tubes, &c., T. 

Henderson, Gosfortli.
6823. Guides for Heald Shafts or Frames, E. Smith, 

J. Aspinall, and A. B. Barlow, Manchester.
6824. Portable Harmonium, M. Concanen, Manchester.
6825. Gas-motor Engines, IT. Williams, Stockport.
6826. Tobacco Pipe Cleaners, T. J. Porter, Fleetwood.
6827. Boot Fastener, S. May, London.
6S28. Dynamo-electric Machines, E. T. and D. 

Higliam, London.
6829. Electric Batteries, P. Jensen. — (0. Lugo, 

United States.)
6530. Purgative and Syringe for Same, C. Schedl. 

—{A. Oidtmann, Holland.)
6531. Artificial Birds for Shooting Practice, E. R. 

Day and C. H. Colt, London.
6532. Wheels for Bicycles, &c., E. Evans and T. H. 

D. Davies, London.
6833. Preparing, &c., Tea and Coffee, H. Freeman, 

London.
6834. Wire, A. Mannesmann, Brixton.
6835. Steam Traps, C. and A. Edmeston, London.
6S36. Weapon of Attack and Defence, A. J. Myzoule,

London.
6837. Stretching Trousers, <fcc., J. E. Kearne, London.
683S. Steam Boiler Composition Injector, R. Cham

bers, Handsworth.
6S39. Hub Lamps used on Tricycles, R. V. Ash, 

London.
6840. Type-setting or Composing Machines, A. J. 

Boult.—(A. Lageninann, Sweden.)
6841. Tools, W. J. Murgatroyd and J. Green, London.
6842. Gas-trap Covers, A. J. Boult.—(N. Schwab, 

United States.)
6843. Enriching Seed Plants with Alimentary Sub

stances, F. Knauer, London.
6844. Electric Arc Lamps, A. J. Boult.—(C. M. 

Noble, United States.)
6S45. Brakes, T. S. Brown, Liverpool.
6846. Type-writing Machines, F. Myers, Liverpool.
6847. Toys, S. Bennett, Liverpool.
6845. Squeezing Water from “Mops,” W. David, 

London.
6849. Shot Cartridges, J. Joyce, London.
6550. Handle for Lawn Tennis Bats, <fcc., D. Allport, 

London.
6551. Electric Glow Lamps, A. F. St. George and 

S. E. Robinson, Redhill.
6552. Sighting Guns at Night, A. Slatter, London.
6553. Electric Cables, R. W. Eddison.—(Tatham and 

Brothers and F. Brooks, United States.)
6854. Disappearing Gun Mountings, J. Y. Johnson.— 

(La Society Schneider et Cie., France.)
6855. Toilet Paper-holding Fixture, W. W. Colley, 

London.
6556. Communicating between Drivers and Riders, 

C. H. Burgess, London.
6557. Permanent Way of Railways, J. C. Caille, 

London.
685S. Steam Boilers, G. Kingsley, London.
6859. Bearings of Washing, &c., Machines, T. T. 

Mercer and T. Woolfall, Lond
6S60. Filtering Water, &c., P. Sedlak, London.
6861. Fastenings for Gloves, P. A. Newton.—(C. IF. 

Stuart, United States.)
6862. Kiln for Drying Tea, A. S. Tomkins, F. A. 

Cracknall, and A. G. Courage, London.
6563. Submarine Telegraphy, B. A. Collins, London.
6564. Collar Studs and Solitaires, C. E. Revill, 

London.
6565. Steam Boilers, T. Hipkins, London.
6866. Working the Slide Valves of Engines, W. 

Allan, London.
6867. Leaf-turning Mechanism, A. J. Boult.—(L. Maas, 

France.)
6S68. Mowing Machines, IT. II. Lake.—(B. Arnold, 

United States.)
6869. Primary Batteries, H. IT. Lake.—(IF. I. Ludlow, 

United States.)
6870. Moulding, IT. H. Lake.—(E. N. Todd, United 

States.)
6871. Trouser-stretchers, H. II. Lake.—(A. Cromer, 

United States.)
6872. Pulley Boxes, IT. H. Lake. —(T. L. Johnson, 

United States.)
6873. Baggage Checks, C. M. Drinker, London.
6874. Couplings, F. Broughton, London.
6875. Treatment of India-rubber, &c., A. M. Wood, 

London.
6576. Lifting Furniture, E. Graetz and E. F. Rein

hold, London.
6577. Mechanism, H. IT. Lake.— (T. L. Johnson, United 

States.)
6S7S. Cable Railway, IT. TI. Lake.—(T. L. Johnson, 

United States.)
6879. Banjos, S. Scuderi, London.
6SS0. Circular Knitting Machines, S. P. Kittle and 

J. J. Adgate, London.
6881. Window Frames, H. II. Lake.— (S. S. Bradshaw, 

United States.)
68S2. Wire Belting, J. E. Emerson and T. Midgley, 

London.
6883. Shipping Coal, P. G. B. Westmacott, London.
6884. Nail, F. Chapman.—(IF. J. C. Stokes, New Zea

land.)
6SS5. Electro Locomotives for Tram-cars, G. Forbes, 

London.

1111surveyorem-
The number of directors is not to be less than 

three, nor more than seven ; remuneration, £1000 
per annum, with an additional £150 for every 
1 per cent, dividend in excess of 8 per cent, per 
annum.
being reduced, the remuneration will be reduced 
by £150 per annum for each director retiring. 
Most of the regulations of Table A apply.

In the event of the number of directors

J. G. Statter and Company, Limited.
This is the conversion to a company of the 

business of Messrs. John Grice Statter and Sydney 
Linton Brunton, of the Alliance Engineering 
Works, West Drayton, and of Middleton-road, 
Dalston, electric light and general and consulting 
engineers. It was registered on the 9th inst., 
with a capital of £20,000, in £10 shares. The 
purchase consideration is £6400 in fully-paid 
shares. The subscribers are:—-

Shares.
“ W. S tatter, Snapethorpe, near Wakefield, surgeon 100 
Mrs. Statter, Snapethcrpe, near Wakefield .. .. 50
*H. B. Statter, Snapethorpe, near Wakefield .. 20
Miss M. B. Statter, Snapethorpe, near Wakefield 1 
E. Ablett, M.D., Whiteh 
Mrs. M. E. Horsfall, Leamington .
W. A. Statter, Wakefield, physician

50aven
100

20
Director’s qualification, 20 shares; the first are 

the subscribers denoted by an asterisk; remune
ration, £60 per annum. Mr. John Grice Statter 
is appointed managing director, and Mr. Sydney 
Linton Brunton secretary and joint manager, at a 
salary of £250 per annum respectively.

Patent Letter and Enamel Company, Limited.
This company was registered on the 6th inst., 

with a capital of £9000, in £10 shares, to acquire 
and work the letters patent granted to William 
Norman Sears, for improvements in the manufac
ture of letters and figures designed for attach
ment to glass and other surfaces—-No. 10,038, 
dated 5th August, 1886. The subscribers are:—

Shares.NEW COMPANIES. Colin G. Ross, Carlton Club .. .. ..................
R. B. B. Clayton, 88, Bisliopsgate-street Within,

merchant ................................................................
Major C. Ross, Army anu Navy Club ..................
IT. Weld, Blundell, Mount-street, brewer .. .. 1
Lord Kilcoursie, M.P., 47, Duke-st., St. James’.. 1 
W. Norman Sears, 144, High Holborn, enameller 1 
Colonel Vincent, United Service Club

The number and names of the first directors 
will be determined by the subscribers, who act 
ad interim. The company in general meeting 
will appoint remuneration.

1
The following companies have just been regis

tered :—
1
]

Cast Steel Foundry Company, Limited.
This company proposes to carry out an agree

ment entered into with Sir Joseph Whitwell 
Pease, Bart., M.P., and William Fowler, Esq., 
for the purchase of the Roseberry Steel Works, 
Middlesbrough. The company was registered on 
the 9th inst., with a capital of £24,000, in £20 
shares. The subscribers are :—

1

Shares.
Sir Joseph W. Pease, Bart., M.P., Gisborough .. 1
D. Dale, Darlington, colliery owner .................. 1
*J. Walton, Saltburn-by-Sea, colliery owner 
*T. D. Ridley, Middlesbrough, contractor .. ., 1
*J. Featherstone, Middlesbrough, agent .. ..
*J. A. Pease, Darlington.........................................
W. Shaw, Wolsingham, steel works manager .. 1

The number of directors is not to be less than 
three, nor more than six; qualification, 25 ordinary 
shares or corresponding stock; the first are the 
subscribers denoted by an asterisk. The company 
in general meeting will determine remuneration.

J Thermometers,—At a recent meeting of the 
Physical Society a paper was read “On Delicate 
Calorimetrical Thermometers and on Expansion of 
Thermometer Bulbs under Pressure,” by Professor 
Pickering. The reading of a delicate mercurial 
thermometer, when placed in a bath at constant 
temperature, is found to depend on whether the 
thermometer was at a higher or lower temperature 
than the bath before immersion. Capillarity was 
suggested as an explanation, but experiment showed 
that the effect was not always greatest at the narrow 
parts of the tube, and hence this idea was discarded. 
By using the same tubes with different bulbs 
attached the differences varied, and eventually the 
effect was found to be caused by exposing the inside 
of the tube to air and moisture, for when bulbs were 
attached to new tubes without being so exposed, 
the differences between the rising and falling read
ings disappear. Hence for very delicate thermo
meters great care should be taken not to expose the 
bore of the tube, and calibration of a tube before 
attaching the bulb must not be attempted. Even 
in the best tubes, after every possible precaution 
has been taken, the author finds some parts about 
which the mercury appears to stick, and in delicate 
observations these parts of the tube are to be 
avoided. He also finds it necessary to gently tap 
the top of the tube to relieve any friction, and has 
devised a clockwork arrangement for performing 
the operation uniformly. In the second part of the 
paper the author describes the want of concordance 
between two thermometers which have been com
pared with the same standard, and finds it due to 
the expansion of the bulbs not being in all 
proportional to the difference of pressure between 
the inside and outside. Thermometers with large 
thin bulbs show greatest discrepancies, and the 
remedy is found to be in making the bulbs 
rigid. This is done by having a d ouble bulb, making 
them from cylindrical tube instead of by blowing, 
and increasing the thickness of the wallsof thebulb. 
A knife-edge arrangement in the upper part of a 
thermometer is described, by which the same part 
of the graduated tube can be used, whatever the 
temperature—about which small changes are to be 
observed—may be. The proper amount of the 
mercury column can be cut off with the greatest 
nicety by its use. Mr. Whipple remarked that 
phenomena similar to those described in the paper 

constantly coming under his notice, and men
tioned the pressure corrections they were applying 
to thermometers used in vacuo during some pen
dulum experinients at present being carried out. 
He also described the Kew method of determining 
the pressure correction in deep-sea thermometers, 
which are protected by an outer glass jacket filled 
with alcohol. Mr. Lant Carpenter described the 
first comparison experiments made at sea with pro
tected and unprotected bulb thermometers. In 
answ er to questions, Prof. Pickering said the range of 
pressure used was from 0 to 3 atmos., and in his most 
delicate thermometer, where 200 mm. correspond 
to 1 deg. Cent., the difference between readings 
taken in horizontal and vertical positions amounts 
to 30 mm.

ll

Edwin Foden, Sons, and Co., Limited.
This is the conversion to a company of the 

business of general engineer, ironfounder, thrash
ing machine maker, and coal dealer, carried on 
by Mr. Edwin Foden, at Elworth Foundry, Sand- 
bach, Chester. It was registered on the 11th 
inst., with a capital of £25,000, in £5 shares. The 
subscribers are:—

*T. Cliffc, Crewe, farmer..................
*R. Stubbs, Winsford, salt proprietor
+: J. Stubbs, Winsford, salt proprietor .................. 100
*W. Stubbs, Winsford, salt proprietor..................
*J. Stubbs, Winsford, salt proprietor ..................
*R. Stubbs, Winsford, salt proprietor..................
A. Ryder, Sandbach, mechanical engineer .. .. 20

The number of directors is not to be less than 
three, nor more than seven; the first are the first 
six subscribers. The company in general meeting 
will determine remuneration.

Ejfer’s Patent Automatic Gas Lighter Co., Limited.
This company proposes to purchase and utilise 

the invention of Mr. Wilhelm Effer, of Berlin, 
engineer, for an automatic gas lighter, the pur
chase to be inclusive of all patent rights. It 
registered on the 11th inst., with a capital of 
£25,000, in £25 shares. The subscribers are: —

Shares.
M. A. Aslmrne, 12, Palace-rd., Hornsey, accountant 16 
J. Zacharias, Berlin, electrical engineer .. .. 10
A. Zocrn, 5, Wood-street-square, merchant ..
O. Rcwinley, 64, Gresham-street, agent................
J. R. ITeeley, 31, Surrey-street, agent................
G. Pitt, 15, Scylla-terrace, Peckham ................
II. Quistorp, West-end, Berlin, director.. .. !. 546 

The council is to consist of not less than three, 
nor moro than five members; the first to be 
appointed by the subscribers ; qualification, £200 
of fully-paid shares. Mr. H. Quistorp is appointed 
managing director.

on.

Shares.
40
80

100
100
100
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more

2
281
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Leadeuhall Market Cold Storage Co., Limited.
Registered on the 11th inst., with a capital of 

£25,000, in 50 shares of £500 each, to carry on 
the business of storing commodities of all kinds. 
The subscribers are :—

Hy. Abbott, 66, Queen-street, E.C., merchant ..
H. Chapman, C.E., 113, Victoria-st., Westminster 1 
Louis Sterne, 2, Victoria-mansions, S. W., engineer 1 
J. S. Beale, 28, Great George-street, solicitor .. 1
G. F. Brooke, Leadenhall Market, salesman
J. Loden, 14, Lawn-road, Hampstead..................
T. O. Hutton, Merlewood, Cliislehurst..................

Registered without special articles.

11th May, 1S87.
6886. Finishing, &c., Boots and Shoes, G. Hurdle, 

London.
6S87. Water Waste Preventing Syphon Cisterns, 

J. Jackson, Chorlton-cum-Hardy.
68SS. Caisson Hydraulic Lift, W. Henman, Bir

mingham.
6SS9. Damper Actuating Apparatus for Steam Boiler 

Furnaces, T. White and W. Carson, Glasgow.
°S<Gl' ™“° DistRibuti°n, R. Dick and R. Kennedy,

6891. Application of Flexible Spindles to Glass
cutting, &c., W. O. Bowen, Brierley Hill.

6892. Buckles for Braces, &c., A. W. Patching, Bir
mingham.

Shares.1
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359,394. Pipe Connection, W. E. Jones and H. Win- 
niatt, EL Paso, Tex.—Filed July 13th, 1886.

Claim.— (1) In a pipe connection, the heads B and D, 
in combination with the spring bolt C, substantially 
as shown and described. (2) In a pipe connection, the 
heads B and D, in combination with the bolt C, having 
the spring Cl and the nut G, substantially as shown 
and described. (3) In a pipe connection, the heads B 
and D, in combination with the metal ring I and the 
rubber gaskets J and the spring bolt C, substantially 
as shown and described. (4) In a pipe connection, the
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heads B and D, the metal ring I, having the grooves 
I-, and the annular projection I3, in combination with 
the gaskets J and K, substantially as shown and 
described. (5) In a pipe connection, the heads B and 
D, in combination with the metal ring I and the 
gaskets Iv and the spring bolt C, substantially as 
shown and described. (6) In a pipe connection, the 
heads B and D, the spring bolt C, provided with the 
spring Cl, and the nut G, in combination with the 
metal ring I and the gaskets J and K, substantially as 
shown and described.
359,402. Loose Belt Alarm, J. Paff, Amboy, Minn.

—Filed June 17th, 18S6.
Claim.—(1) The combination, with a pulley, of a 

friction wheel journalled on the same, with its peri
phery projecting beyond the periphery of the pulley, 
and an alarm, also mounted on the pulley and 
structed to be operated by the said wheel, sub
stantially as set forth. (2) The combination, with a 
pulley having a slot in its periphery, of a wheel 
mounted on the pulley and projecting through said slot 
and having a pin on one side of the wheel, a bell on the 
pulley adjacent to said wheel, and a bell hammer

con-
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having an arm extending into the path of the said pin.
(3) The combination, with a pulley having a slot in its 
periphery and a frame secured to the rim under the 
slot, of a wheel journalled in the frame and provided 
with a pin on one side, a spring-operated rock shaft, 
also journalled in said frame and provided with 
a bell hammer operated by the said pin, and a 
bell secured to said frame, substantially as set forth.
(4) The combination, with a pulley provided with an 
aperture, a, in the rim thereof, of a loose belt alarm 
formed of the friction wheel C, provided with the 
pin c, the rock shaft D, arms b d, spring/, gong E, and 
the supporting frame B, substantially as shown and 
described.

359,721. Iron Beam and Nail-holding Device 
thereof, 11. Gocht, Zittau, Saxony, Germany.—Piled 
August 26th,, 18S6.

Claim.—(1) The flanged beam A, having a horizontal
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flange/1, and a vertical part above it, in combination 
with bolt o and the guide block k, which is grooved on 
its inner face and provided with rounded parts n and 
recess n1, and guide block being bolted to said flange, 
substantially as and for the purpose set forth. (2) In 
combination with beam A, having on one side, at its 
top, the flange f2, and on the other side, below its top, 
the flange/'1, the guide block k fastened to the latter 
flange and having ribs r, alternative grooves r1, 
rounded part n, and recess nl, all substantially as and 
for the purpose set forth.

359,735. Bushing Mould, W. Messerle, Cincinnati, 
Ohio.—Piled January 17</i, 1887.

Claim.—A mould for casting soft metal screw- 
threaded bushings for the faucet holes of beer kegs, 
<fcc., which mould consists of the bottom plate A, 
having a curb B, pit C, socket D, and pins E E', and
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the hinged flasks F G H, provided with semi-cylindrical 
bores I J, threaded matrix M M', gate N, and counter
bores P P', in combination with the detachable 
mandrel K, having a conical portion S, and shank T, 
substantially as described.
359,767. Device for Draining the Cylinders of 

Engines, J. Briscoe, Custer City, Pa.—Filed August 
9 th, 18SC.

Claim.—In a check and relief valve for draining the 
cylinder of an engine or pump, the combination, with 
a shell or case having a drainage outlet and valve 
seats and two valves connected by a valve stem, of a 
spring engaging the valve stem between said valves

7094. Improvements in Driving Belts, W. Tatham, 
Manchester.

7095. Bicycle, J. T. Ford, Southsea.
7096. Telephone Instruments, A. A. Campbell-Swin- 

ton, London.
7097. Valve gear, E. Latham, Liverpool.
7098. Driving Nails, J. M., J., A. J., and S. A. Gimson, 

Leicester.
7099. Lamps, W H. Pasley, Birmingham.
7100. Engines, J. H. Dewhirst, Sheffield.
7101. Window Frames, A. Lever, London.
7102. Steam Trap, J. H. Kidd, Wrexham.
7103. Watches, S. Walker, Liverpool.
7104. Fence, T. Miller, Glasgow.
7105. Cartridge Extractors, H. I. Dixon and W. 

Beaumont, Sheffield.
7106. Separating Cinders, W. Pegge, Stoke-on-Trent.
7107. Flower Holder, B. T. Ffinch and J. F. T. 

Wittkugel, Karachi.
710S. Rails, W. Borrmann, London.
7109. Clothes Washer, E. Faull, London.
7110. Tube Stoppers, T. Dixon and J. Dykes, London.
7111. Windmills, J. F. Kilburn, London.
7112. Cocoa, D. Ker, London.
7113. Warming, &c., Buildings, J. Horne and S. 

Hollyman, London.
7114. Fenders, P. J. Webb, London.
7115. Dials of Watches and Clocks, C. Humbert, 

London.
7116. Obtaining Products of Condensation from 

Aldehydes, &c., A. Ewer and P. Pick, London.
7117. Composition of Mercurial Soaps, J. Thomson, 

London.
711S. Inhaling Ammonium Chloride, C. S. S. Webster, 

London.
7119. Lixiviating Raw Sugar, C. Steffen, London.
7120. Lamps and Lamp-burners, C. Asbury, London.
7121. Focussing the Object Glasses of Cameras, G. 

Downing.—(L. M. Berthon, France.)
7122. Taking Soundings, A. J. Cooper and E. E. 

Wigzell, London.
7123. Distributing Manure to Trees, J. Farrell, 

London.
7124. Glazing Glass Windows and Blinds, IT. J. Snell, 

London.
7125. Igniting Fireworks, &c., A. Brock and G. J. 

Mayer, London
7126. Illumination or Bucket Lamps, A. Brock, 

London.
7127. Moulds for Casting Pipes or Tubes, M. and J. 

Cornthwaite, London.
712S. Granulating Mill, G. F. Redfern.—(Messrs. 

Wirth and Co., Germany.)
7129. Serving Rope for the Rigging of Ships, T. 

Johnson, London.
7130. Cutting Worm Wheels, J. A. Nordstedt, 

London.
7131. Horseshoes, R. G. Dixon, London.
7132. Speed Indicator for Vessels, J. Michel, 

London.
7133. Water borne Vehicle, G. P. Bidder, London.
7134. Asphalte, <fcc, Structures, W. Giirtler, 

London.
7135. Cash Mat, H. J. Haddan.—(E. Sears, United 

States.)

SELECTED AMERICAN PATENTS.
(From the United Sta.tes’ Patent Office Official Gazette.)

359,383. Boiler Tube Cleaner, C. F. Bower, Phila
delphia, Pa.—Filed December 16th, 18S6.

Claim.—(1) In a boiler tube cleaner, the combination 
of a nozzle shell provided with a spider, 20, a deflect
ing plate, 24, secured to the said spider, and means 
for supplying steam to the nozzle, substantially as 
herein shown and described. (2) In a boiler tube 
cleaner, the combination, with a nozzle of a spider
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made integral therewith, a deflecting plate connected 
to the spider and provided with an external head, a 
coupling 12, a steam supply pipe connected to a flexible 
pipe that is provided with a coupling, a coupling con
nected to the end of the flexible pipe, and a handle 
connected to the coupling 12, substantially as de
scribed.
359,389. Muffler, T. F. Hill, Rahway, N.J.—Filed 

November 16 th, 18S6.
Claim.—(1) In a muffler, the inner shell J, formed

[359,3891
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with the passage j entirely through it, and formed with 
the chamber/1 and slot j2, in combination with the 
casing K for the valve spring, and into which casing 
the casing J is screwed, substantially as shown and 
described. (2) The top plate B, formed with the 
gland O, in combination with the shell J, spring D, 
spindle E, plate H, and valve C, substantially as 
described. (3) In a muffler, the shell J, formed with 
the passage j and chamber j1, in combination with 
the spring D, plate H, spindle E, tube K, and 
yoke M, attached to the upper end of the spindle, 
substantially as described. (4) In a muffler, the shell 
J, formed with the passage j, chamber j1, and slot j2, 
and closed at its upper end with the plug L, substan
tially as described.
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and provided with a screw plug, by which it is detach.

|359,767|
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ably secured to the shell, substantially as and for the 
purposes described.
359,780. Cultivator Attachment, H. 11. Fulton, 

Indianapolis, Ind.—Filed January 3rd, 1S87.
Claim.—(1) An attachment for cultivators compris

ing, in combination, a head provided with an arm 
having jaws to receive a plate having an open socket 
upon its outer face, whose sides provide bearings for 
the shank of the tooth along their entire length, this 
socket plate pivotted in the jaws of the arm at a point 
near the bottom and further secured therein near the 
top by a frangible pin and fastened to the socket plate
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by a bolt or rivet, with means for attaching the head 
to the cultivator shank, all combined substantially as 
described. (2) In a cultivator attachment, the socket 
plate sp, having rear projection, p1, with openings at 
adjacent corners to receive the pivot and brake pin, 
the head h, having jaws j and j1, to receive the pro
jection of the socket plate, the parts united by pivotal 
and flangible pins, and the tooth connected to the 
socket plate, all combined substantially as described.

359,793. Pinch Bar, C. E. Letts, Detroit, Mich.—Filed 
November iith, 1SS6.

Claim.—The combination, in a device for the purpose 
described, of a lever A, having a toe, a, and a rounded 
heel, b, bearing upon the shoe, and a metallic shoe, B,

1359,7931
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having ears d, for attachment of the shoe to the lever, 
and flanges e at each end, and a removable friction 
surface attached to the bottom of the shoe, substan
tially as set forth.

360,030. Armature for Dynamo-electric Machines, 
W. A. Leipner, Lynn, Mass.—Filed February 24f/t, 
18S6.

Claim.—(1) The combination, with the plate or frame 
provided with wedge-shaped radial recesses, the larger 
part of said recesses extending toward the centre of 
the frame, of division pieces having their inner ends 
constructed to fit snugly in said recesses and their 
outer portions from the edge of the frame to their 
outer ends of gradually and regularly expanded width, 
whereby the spaces formed between said pieces beyond 
the edge of the frame are made wider at said edge than 
at the ends of said pieces, and wire-wound bobbins 
constructed to fit snugly in said recesses, as set forth. 
(2) The combination, with the circular frame composed

1360.0301
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of insulating material, of the radiating spacing pioces 
secured thereto at regular intervals thcrearound, the 
construction and arrangement of said spacing pi 
being such as that the spaces therebetween will be 
wider at the edge of the frame than at the end of the 
pieces, and wire-wound bobbins having discs or sides 
composed of insulating material, constructed to fit 
snugly in said spaces, as set forth. (3) The combina
tion, with the circular frame, of the spacing pieces 
insulated from each other and the wire-wound bobbins 
having iron cores and sides or discs composed of insu
lating material, said bobbins being arranged between 
the outer ends of said spacing pieces, as set forth. (4) 
The combination, with the circular frame A, of the 
spacing pieces B, bobbins D, and plates d4, asset forth.
(5) The combination, with the circular frame A, of the 
spacing pieces B, insulated from each other, and the 
wire-wound bobbins D, insulated from each other and 
from the spacing pieces, as set forth.
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6995. Washing Barley, <fcc.,R. C. Catling, Manchester.
6996. Machines for Scouring Woollen, &c., Fabrics, 

C. H. Hopps and W. G. Bywater, Leeds.
6997. Saddle Bar, G. Salter and J. Hughes, Birming

ham.
699S. “Pocket” Sewing Machines, A. Schofield and F. 

Mcllvenna, London.
6999. Connecting Warp to Beams, G. D. Sykes, Hud

dersfield.
7000. Spinning and Twisting Wool, &c., S. B. Barker. 

—(A. Gill, United States.)
7001. Runners for Umbrellas, &c., C. W. Bremshey, 

Paris.
7002. Gun Carriages, J. T. Williamson, London.
7003. “Raising” Cloths, Arc., J. Booth, Halifax.
7004. Looms for Weaving, L. F. Gaillard and A. Remy, 

London.
7005. Combination Tube, Vice, and Cutter, J. Ham

mond, Birmingham.
7006. Propellers for Ships, O. E. Polil, Liverpool.
7007. Fastenings for Brush Heads, Arc., C. Stuart, 

Bletchley.
7008. Skimming Yeast from Ale, Arc., W. Smith and 

W. Bagshaw, Dudley.
7009. Wiring Edges of Sheet Metal, H. H. Chilton, 

London.
7010. Extracting Cartridge Cases after Firing, I. 

Bullock, Birmingham.
7011. Valve for Liquid Carbonic Acid, J. Fleischer 

and C. Miihlich, Paris.
7012. Automatic Cash-receiving Apparatus for Gas- 

meters, R. W. Brownhill, Birmingham.
7013. Electro-plating Rollers, Arc., D. Appleton and 

F. A. Binney, Manchester.
7014. Water-waste Preventers, R. D. Russell, 

Glasgow.
7015. Boots and Shoes, T. Horton, Birmingham.
7016. Cartridge Box, A. J. Lyon, Cambridge.
7017. Protectors for the Bottoms of Boots, &c., J. 

Brown, Manchester.
7018. Controlling the Supply' of Gas, T. Fletcher and 

A. Clare, Manchester.
7019. Locks, J. Burdon, Glasgow.
7020. Air-tight Magazines, N. J. Holmes, Lewisham.
7021. Electro-dynamic and Dynamo-electric Ma

chines, G. Scarlett, Liverpool.
7022. Structures for Retaining Tidal Water, E. 

Lightowler, Liverpool.
7023. Machinery for Lozenges, &c., J. Hounsell, Bir

mingham.
7024. Producing Patterns on Cloth, Arc., C. H. 

Behnisch, Berlin.
7025. Adjusting the Tables of Saw Benches, Arc., C. 

Redman, London.
7026. Mechanical Cryptograph, C. Hight, London, 

and J. Howard, Erith.
7027. Attaching Knobs to their Spindles, G. A. Bate

man, London.
7028. Cleaning Knives, Arc., F. R. Morgan, West

minster.
7029. Hot or Cold-water Pad, T. O. Clark, Addle- 

stone.
7030. Plates with Composition for Electric Batteries, 

C. Maltby-Newton, near High Wycombe.
7031. Boots and Shoes, J H. S. Evans, London.
7032. Horseshoe, R. Gumm, London.
7033. Sewing Machines, C. W. Vosper, London.
7034. Carburetting Apparatus, O. W. Bennett and 

S. O. Hemenway, London.
7035. Magnesium Light for Photographic Purposes, 

J. Gaedicke and A. Meithe, London.
7036. Stone-working Machines, F. Trier, London.
7037. Lamp-posts for Signalling Purposes, H. J. 

Haddan.—(IF. C. Smith, United States.)
703S. Furnaces for Burning Pottery', L. Boissonnett, 

London.
7039. Regulating the Speed of Windmills, H. Sykes, 

London.
7040. Combined Electrical and Pneumatic Trans

mission, Arc., E. Guthrie, London.
7041. Fire-escapes, J. Hicks, Hastings; and H. 

Hurd, London.
7042. Electric Arc Lamps, F. G. Chapman and F. M. 

Dealing, London.
7043. Label Cabinet, H. Poths, London.
7044. Pulleys, G. W. H. Brogden, London.
7045. Holding Cartridges, A. Greenwood.—(Schweiz- 

erische Industrie-Gesellschaft, Switzerland. )
7046. Lenses and Reflectors for Lamps, J. Thorne 

and E. B. Burr, London.
7047. Metallic Alloys, A. P. Vivian, London.
704S. Churns, P. Scharff, London.

14th May, 1887.
7049. Lamps, J. Gilchrist, Glasgow.
7050. Breaking and Cleaning Flax, W. S. Johnston, 

Liverpool.
7051. Cricket Bats, Ii. Hibbard, Liverpool.
7052. Paper Sheets, W. O. A. Lowe, Liverpool.
7053. Folding Tables, T. F. Clasen, Liverpool.
7054. Sights, T. Bland, London.
7055. Horseshoe Bars, J. Blackstock, Lenton.
7056. Solitaires, W. E. Patterson, Birmingham.
7057. Ventilator for Buildings, T. Boothroyd and S. 

Brooke, Halifax.
7058. Gas-burners, C. IT. Green, New York.
7059. Primary Batteries, R. W. Paul, London.
7060. Self-discharging Sewage Barge, F. Jordan, 

Barrow-in-Furness.
7061. Frictional Gearing for Velocipedes, S. Currie, 

Birmingham.
7062. Bottle Stopper, W. T. Morton, London.
7063. Spool, A. Stannard, Leek.
7064. Bank Cheques, J. T. Steen.—(/. J. Macky, New 

Zealand.)
7065. Blinds, W. Fraser, London.
7066. Transparent Oil Dripper, W. Butterwortli, 

London.
7067. Carburetted Air Gas, W. H. Beck.—(A. Krieger, 

France.)
7068. Self-hardening Steel, J., H. P., and J. P. Marsh, 

Sheffield.
7069. Panoramic Albums, C. Deadlier, London.
7070. Gas Cooking Apparatus, J. F. and G. E. Wright, 

Birmingham.
7071. Steam Generators, J. Birchall, London.
7072. Extracting Gas from Sewage Sludge, W. J. 

Lomax and M. Guthrie, London.
7073. Blue Packages, W. Edge, London.
7074. Screw Stopper, The Aire and Calder Glass 

Bottle Works, E. Breffit and Co., and W. Walker, 
London.

7075. Safety Swimming Collar, E. Chevallot, Lon
don.

7076. Stretching Trousers, W. H. Young, London.
7077. Spinning Cotton, J. Dodd, Manchester.
7078. Water Level Apparatus, P. Williams and W. 

Powles, London.
7079. Dynamo-electrical Machines, E. Wilson, 

London.
7080. Loom Pickers, Y. and L. Helliwell, Halifax.
7051. Excavators, J. Garvie, jun., London.
7052. Heels of Boots and Shoes, F. Lebacq, London.
7083. Fastening Together the Ends of Belts or

Bands, R. Bruce, London.
70S4. Cutting Rags, J. A. Gregory, London.
7085. Movable Primers for Cartridges, &c., T. R. 

Bayliss, London.
7086. Blinds of Corrugated Sheet Metal, P. 

Haddan.—{M. G. Mitter, Germany.)
7087. Sugar, W. R. Watson.—(A. Young, Hawaiian 

Islands.)
7088. Automatically' Extinguishing Oil Lamps, A. 

Rettich, London.
7089. Lock-stitch Sewing Machines, W. S. Lockhart 

and J. G. Bellamy, London.
7090. Pottery Tissue Paper, T. Phoenix, Newcastle; 

and G. Kirk, Uttoxeter.
7091. Dressing Flax, &c., T. Robinson, London.
7092. Repeating Fire-arms, H. Pieper, London.

16f7i May, 1S87.
7003. Jars or Cells of Primary or Secondary Bat

teries, W. G. Spurgeon, London.


